Linux

Linux
Makefile ARM
LCD U-Boot Linux
kgdb
SD LCD USB GUI
X
LED
GUI Linux

Linux

GUI

GUI

busybox glibc

LED

UART

Qtopia

1’C



Linux

Linux

Linux

S3C2410 S3C2440
PDA Linux

Linux

)
7

Bootloader
Mo
A

51

—_ Bootloader

Linux

GUI

Linux



GUI

15

16

17

18

19

25

Linux Bootloader
Linux
GUI Qtopia X

Linux

27
1 4 Linux

ARM Linux

PC Linux
Makefile ARM
5 14 ARM9
S3C2410 S3C2440

<« 7z e 72 3 4

15 18 Linux
U-Boot
Linux —FHS
Busybox glibc
yaffs jffs2

3 printk  kgdb Oops

19 24 Linux
20
25 27 Linux
Qtopia GUI ““Hello, world>~

GUI



3]

26 X  GUI
“ 72 x86
27 strace
memwatch backtrace
LED GUI
http://www.100ask.net

huangyan@ptpress.com.cn

Scratchbox

backtrace_symbols

2008 6



11

1.2

2.1

2.2

3.1

111
1.1.2

121
1.2.2

2.11
2.1.2

221
2.2.2
2.2.3
224
2.2.5
2.2.6

3.11
3.12

Linux

ARM
ARM

arm-linux-gcc
arm-linux-Id



3.2

3.3

4.1

4.2

51

5.2

6.1

313 arm_“nux_objcopy ....................................................................................... 41
314 arm_“nux_objdump ...................................................................................... 43
315 ...................................... 44
Makefile .................................................................................................................. 45
321 Makefile ...................................................................................................... 45
322 Makefile ............................................................................... 46
323 Makefile ............................................................................................... 46
ARM ATPCS ............................................................................ 52
331 .................................................................................. 52
332 ARM-THUMB ATPCS ........................................................... 55
WindOWS Linux ......................................................... 58
WindOWS ......................................................................................... 58
4.1.1 Source InS|ght .................................................................. 58
412 Cuteftp ......................................................................................... 63
413 SecureCRT ................................................................................... 63
4.1.4 TFTP Tftpd32 .................................................................................. 64
LinUX ................................................................................... 65
421 Kscope ............................................................................ 65
422 C_kermit ....................................................................................... 69
423 Vi .......................................................................................................... 69
424 grep flnd .................................................................................. 71
425 IYYAUN “ v e e e e e e e e s 72
426 tar dlf-f patch ............................................................................... 73
2 ARM9
GPIO ........................................................................................................................ 76
GPlO ............................................................................................................... 76
511 GPIO ........................................................................... 76
512 .................................................................................. 77
GPlO LED = e 80
521 .............................................................................................................. 80
522 .......................................................................................... 80
523 .............................................................................................................. 86
...................................................................................................................... 87
................................................................................. 87



6.2

7.1

7.2

8.1

8.2

9.1

9.2

6.1.1 S3C2410/S3C2440 .......................................................................... 87
B.0. 2 89
B.0.3 91
SDRAIM st o4

B.2.1 o4
.2, 2 97
IMIIMIU s o8

MIMU o8

7.1.1 83C2410/83C2440 MMU 08
7.1.2 S3C2410/53C2440 MMU 99
.. 3 e 107
T.1.4 TLB e Gy 109
7.15 Cache ..................................................................................................... 110
7.16 S3C2410/53C2440 MMU TLB Cache .................................... 113
MMU i A 113
T. 2.1 e 113
.2 .2 e e e 114
T.2.3 e 124
NAND Flash ...................................................................................................... 125
NAND Flash NAND Flash .......................................................... 125
8.1.1 F|ash .......................................................................................................... 125
8.1.2 NAND Flash .................................................................................. 127
8.1.3 NAND FIaSh ...................................................................................... 128
8.14 83C2410/83C2440 NAND F|a3h .................................................. 134
NAND F|ash FIaSh ................................................................... 135
8.2.1 NAND Flash ..................................................................................... 135
B2, 2 137
................................................................................................................ 143
S3C2410/83C2440 ............................................................................... 143
911 ARM CPU T 143
91.2 SSC2410/83C2440 ........................................................................ 146
0. 1.3 149
............................................................................... 151

0. 2. 151

0. 2 158



| 4

10 159
101 s 159
10.1.1 S3C2410/S3C2440  eeeeereeresiesieiieiieie e 159
10.1.2 PWIM  ceeereeremenieieie s 161
10.1.3 WATCHDOG  erreereeremremieimiimieiie sttt st s 164

10.2 MPLL e s 166
10.2.1 e bbb bbb 166
10.2.2 e 166
10.2.3 e bbb 170

11 N = TN 171
11.1 UART UART e i 171
11.1.1 UART  ceeereerererei S St 171

11.1.2 S3C2410/S3C2440 UART  crerreereniirsfigimneniieeieiesie e 172

11.1.3 S3C2410/S3C2440 UART  reesdinefli i 173

11.2 UART cereererrerieiemieiieiei et P bbb b e bbb bbbt 177
11.2.1 e e bbb 177

11.2.2 e e e 180

12 [20 e 181
12,1 PC e 181
12.1.1 JPC 181
12.1.2 S3C2410/S3C2440 I2C ceeererrereinin e 184

12.2  IPC 187
1221 I’C RTC MALELL e 187
12.2.2 bbb 188
12.2.3 / MATELL e 188
1224 IPC 195
12.2.5 bbb 196

13 LCD  cereereereeremenmiei s 197
13.1 LCD  LCD  ceeeeereeresremieiimienie ittt bbb 197
13.1.1 LCD  eeeeeeeereeremiesieieieiie bbb bbb 197
13.1.2 S3C2410/S3C2440 LCD  sreeerereeresieseimiesieseiieie s 199

13.2 TETLCD  ceereeereeremiemieioinie ittt bbb bbb b 210
13.2.1 e e bbb 210
13.2.2 e 210



14 ADC 222
14.1 ADC 222
14.1.1 S3C2410/S3C2440 ADC e, 222
14.1.2 S3C3410/S3C2440 ADC e, 224
14.1.3 226
14.2 ADC 230
1752 P 230
14.2.2 e 230
14.2.3 ADC 230
1424 s 232
4.2, D e 237
3 Linux
15 U=BOOt +++rrrrrrerersrremsrrmiinssiensniinesssesnn s ih e 240
15.1 Bootloader ~  creereerreeerreemeeneennn e s 240
15.1.1 BO0OtIoader = creerererereeree @it 240
15.1.2 Bootloader = 00000 241
15.1.3 BOOtloader =~ reeererereseereseneesnsdea@i 246
15.2  U-BOOL = eerreereememmim s 246
15.2.1 U-BOOt = e 246
15.2.2 U-BOOt e 247
15.2.3 U-Boot e 249
15.2.4 U-B0Ot 257
15.2.5  U-BOOL = rrereeerreeremmemmie i 264
15.2.6 U-BOOt = s 288
15.2.7 U-BOOt e 292
16 LINUX ~ eeeeeeeerseremsemsemimisaesteste it e s te st b e bbb d b e b e bbb e bt e b e bbb e bt 293
16.1  LIMUX  seesrerssrrmmmiii i 203
16.2  LINUX ~ +oeeeeeeessemsemnemie i 204
16.2.1 e 204
16.2.2 MaKefile = rrerrerrererieieni s 295
16.2.3 KCONFiG  woreeerseessess e 304
16.2.4 LINUX e s 309

16.3  LINUX  serersesersmmm 313



16.3.1  LINUX e 313
16.3.2 S3C2410/S3C2440 cereeereeereeereeneei, 314
16.3.3 IMTID  creererrererememer e 327
16.3.4 YAFFES e 330
16.3.5 333

17 LINUX  sreeererersremmenie e 335
171 LINUX et 335
17.1.1 LINUX e 335
17.1.2 LINUX e 336
17.1.3  LINUX  eeeeereereseseie s 340

17.2 BUSYDOX +++++eresseerssssessssss s s 341
17.21 BUSYDOX  sweeeeeererssmsssisssisis i e 341
17.2.2 init Y @ 342
17.2.3 / BUSYDOX:-+++ervessrersssssssssssssee ey s 346

173 glibe  seeveemeeeremenss S AR s 350
17.3.1 glibe et s 350
17.3.2 GlIDC  wroereresemsssss s g 351
17.4 e e 352
17.4.1 BIC  oereeeeeririe e e 352
17.4.2 BV eerereererereeie e e 354
L17.4.3 356
17.4.4 / yaffs e 356
17.45 / Js2 e, 360

18 LINUX  ereeeerermrermmereir e 362
18.1 PFINEK e 362
1811 PFINK ceeeessmess s 362
18.1.2 e e 364

18,2 366
18.2.1 KGDB e 366
18.2.2 KGDB S3C2410/S3C244Q +evereeremressesmsinrenressessenaans 367
18.2.3 DDD gdb e 372
183 O0PS s 375
18.3.1 O0PS e 375
18.3.2 00ps e 376
18.3.3 00PS e 376

18.3.4 Oops ............................................................ 380



7]l

4 Linux

19 ...................................................................................................... 384
19.1 Linux ........................................................................................... 384
19.1.1 ...................................................... 384

19.1.2 Linux ................................................................ 385
1913 .................................................................................. 387

192 ............................................................................................. 387
1921 .............................................. 387

1922 LED e 389

20 Llnux ............................................................................................ 396
20.1 Linux ................................................................................... 396
20.1.1 Linux ............................................................................ 396

2012 ...................................................................................................... 400

20.2 Linux ........................................................................................... 401
2021 .......................................................................... 401
2022 ...................................................................... 404
2023 .............................................................................................. 406

2024 .......................................................................................... 409

203 ......................................................................................... 410
2031 .................................................................................. 410
2032 .......................................................................................... 415

2 419
21.1 ............................................................................................. 419
21.1.1 .................................................................................. 419

2112 4 420

212 ............................................................................................. 423
2121 .......................................................................... 423
2122 .............................................................................. 425
2123 .................................................................................................. 429

2 431
221 CSSQOOA .................................................................................... 431
2211 C88900A ......................................................................................... 431

2212 C88900A ......................................................................... 432



.8

222 DMO9000 441
2221 DMO000 e 441
22.2.2 DMO9000 442

23 IDE SD 450

231 IDE e 450
2311 IDE e 450
2312 IDE e 452
2313 IDE e 461

23.2  SD 464
23.2. 1 SD 464
23.2.2 SD 465
23.2.3 SD s S 472
2324 e e S 473

24 LCD USB = e 475

D41 LCD e 475
2411 LCD USB e 475
24.1.2 S3C2410/S3C2440 LCD = 4270 e 479

242 USB e i s 489
2421 USB e g 489
24.2.2 usB USB USBAY™  crerrrrrrrrrr, 491
D4.23 USB e 492

5 Linux
25 Qtopla GUIL 496

251 GUI  creerereereirmie et 496
25.1.1 Linux GUIL 496
2512 Llnux GUI .......................................................................... 499

252 Qtopla ................................................................................................................. 501
25.2. 0 501
25272 Qtopla D20 e 502
2523 QEGUI s s 514
2524 Qt GUI e, 518

26 X GUI  cevererrrrmrimieie i 524

26.1 X WINGOW crerrerermm 524



2B.1.1 X e 524
26.1.2 WINAOW MANAGEE  ++ereeresssessesssesssmssssssisssisssi s 526
26.1.3 DeSKLOP ENVIFONMENT  «+eresseersesssessssssssssisssisissii s 526

26.2 L 1101 0] 010 L LT 526
26.2.1  SCrAtCRDOX ~ rrerereererreesrseesmenemit et 527
26.2.2 SCratChDOX 1 serereeresreresre e 528
26.2.3 ScratchboX e 529
DB.2.4 535

263 X ......................................................................................................................... 536
26.3.1 e 536
26.3.2 <P 539
26.3.3 KON reesseeeressseesss st 542

26.4 IMIALCRDIOX -+ eeeeeesssrssssisisis s i 547
D6.4.1 e S A 548
26.4.2 [ R e ] 610 ) LT - PP 548
26.4.3 MIALCHDOX -+ #++eveererersrreres kel T 550
26.5 L 1T o 553
DB.5.1 GTIHE  crrreerrrrermmrrmmiieniie s @afih et 553
DB.5.2 GTKH  correrreremiimiiniieiie e yaaih e s 553

26.6 GTK+/X GUI e g i 555
26.6.1  XEBIIII srrreerrssssssrermiii i G e 556
26.6.2  QHKDOAIA — wereeseesesse s 557
DB.6.3 e s 560

27 LINUX i 564
271 SITACE e 564
D711 SIFACE  rreeeeeerereeeeseeeenieee s 564
27.1.2 SEFACE e 565
272 ............................................................................................................. 568
2721 MEMWALCR  rererrerrer i 568
27.2.2 mtrace dmalloc yamd .............................................. 571
273 ..................................................................................................... 573
27.3.1 backtrace  backtrace_symbols e 573
27,3, 574



15.1 Bootloader

15.1.1 Bootloader

1 Bootloader

WATCHDOG

CPU

Bootloader

Bootloader

Bootloader
Flash

Monitor

Bootloader

CPU

2 Bootloader

CPU

ARM

Flash

CPU

CPU

MIPS
0x0000000

15

Flash

PC

U-Boot

CPU

U-Boot

Bootloader

Bootloader

0xBFC00000



15.1 Bootloader 241 ||

ROM  Flash Bootloader
Bootloader PC
Bootloader Bootloader
Operation Mode
1 Boot loading
Bootloader RAM
Bootloader
2 Downloading
Host
Flash
xmodem/ymodem/zmodem
tftp nfs tftp
nfs USB
Blob  U-Boot Bootloader
U:Boot
U-Boot
U-Boot Linux
15.1.2 Bootloader
1
Bootloader
Linux
1 firmware boot Bootloader
CPU Bootloader firmware x86
CPU BIOS MBR Bootloader
Bootloader
2 Linux
Bootloader
3
Flash Linux
Linux shell
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GUI Qtopia  MiniGUI

15.1
Boot parameters
Bootloader Kernel Root filesystem
15.1 Linux
““Boot parameters”” 1P
Bootloader
mount ““Root
filesystem”~
2 Bootloader
Bootloader Single Stage Multi-Stage
Bootloader
Bootloader
CPU C
1 Bootloader
[ ]
° Bootloader RAM
° Bootloader RAM
[ ]
. C
WATCHDOG CPU
RAM S3C2410/S3C2440
U-Boot CPU
RAM NOR Flash
RAM

2 Bootloader

. memory map
° Flash RAM

Bootloader
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Bootloader

Flash RAM
Bootloader
RAM

1 CPU
e RO=0
e RI= ID ARM CPU ID linux/arch/arm/
tools/mach-types
e R2= RAM
2 CPU
. IRQs  FIQs
e CPU SVC
3 Cache MMU
e MMU
o Cache
o Cache

C

void (*theKernel)(int zero, int arch, u32 params_addr) = (void (*)(int, int,
u32))KERNEL_RAM_BASE;

theKernel (0O, ARCH NUMBER, (u32) kernel _params_start);

3 Bootloader

Bootloader Bootloader
Bootloader
Linux 2.4.x
tagged list
ATAG_CORE ATAG_NONE
tag tag_header union tag_header
union tag_mem32 tag_cmdline

tag  tag_header Linux include/asm/setup.h



struct tag_header {

};

u32 size;
u32 tag;

struct tag {

0x30000100

struct tag_header hdr;

union {
struct tag_core core;
struct tag_mem32 mem;
struct tag videotext Vvideotext;
struct tag_ramdisk ramdisk;
struct tag_initrd initrd;
struct tag_serialnr serialnr;
struct tag _revision revision?;
struct tag_videolfb videolfb;
struct tag_cmdline cmdline;
/*
* Acorn specific
*/
struct tag_acorn acorn;
/*
* DC21285 specific
*/
struct tag_memclk memclk;
> u;
ATAG_CORE
ATAG_CORE Bootloader

ATAG_CORE
params = (struct tag *) 0x30000100;

params->hdr.tag = ATAG_CORE;
params->hdr.size = tag_size (tag_core);



= 0;
= 0;

= 0;

params->u.core.flags
params->u.core.pagesize
params->u.core.rootdev

params = tag_next (params);

tag next
#define tag_next(t) ((struct tag *)((u32 *)(t) + (t)->hdr.size))

2
0x30000000 0x4000000

params->hdr.tag = ATAG_MEM;
tag_size (tag_mem32);

params->hdr.size

0x300000003
0x4000000;

params->u.mem.start

params->u.mem.size

params = tag_next (params);
"root=/dev/mtdblock 2

MTD2

init=/linuxrc console=ttySACO"
/linuxrc ttySACO
Bootloader

char *p = "root=/dev/mtdblock 2 init=/linuxrc console=ttySACO";

params->hdr.tag = ATAG_CMDLINE;
params->hdr.size = (sizeof (struct tag_header) + strlen (p) + 1 + 4)

strcpy (params->u.cmdline.cmdline, p);

params = tag_next (params);
ATAG_NONE
ATAG_NONE

params->hdr.tag = ATAG_NONE;
params->hdr.size = 0;
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15.1.3 Bootloader
Bootloader x86 LILO GRUB ARM CPU
U-Boot Vivi Linux Bootloader
15.1
15.1 Linux
Bootloader Monitor X86 ARM PowerPC
LILO Linux
GRUB GNU LILO
Loadlin DOS Linux
ROLO ROM Linux BIOS
Etherboot Linux
LinuxBIOS BUIS Linux .
BLOB LART 7
U-Boot > '
RedBoot eCos g
Vivi Mizi SAMSUNG Am CPU
S3C2410/S3C2440 U-Boot™  Vivi
Vivi  Mizi SAMSUNG ARM CPU
USB YAFFS
U-Boot CPU EXT2 JFFS2
Vivi
15.2 U-Boot
15.2.1 U-Boot
U-Boot Universal Boot Loader Bootloader GPL
DENX Wolfgang Denk 8xxROM
PPCBOOT
CPU PowerPC Linux S-Record
PCMCIA/CompactFLash/ATA disk/SCSI ARM
CPU CPU U-Boot
“ 7z CPU

Linux NetBSD VxWorks QNX RTEMS ARTOS LynxOS
CPU PowerPC MIPS x86 ARM NIOS XScale
U-Boot
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. Linux NetBSD VxWorks QNX RTEMS ARTOS
LynxOS
o PowerPC  ARM x86 MIPS XScale
o
. U-Boot
o SDRAM Flash LCD NVRAM EEPROM
RTC
o
o NFS RAMDISK
° NFS Flash
o
Linux
o Flash NVRAM EEPROM
e (CRC32 Flash RAMDISK
o SDRAM Flash SODRAM CPU
o XIP
http://sourceforge.net/projects/U-Boot U-Boot
Bug http://lists;sourcef orge.net/ lists/ listinfo/U-Boot-
users/
15.2.2 U-Boot
U-Boot-1.1.6 sourceforge U-Boot-1.1.6.tar.bz2
U-Boot
U-Boot-1.1.6 26 4
1
2
3
4 U-Boot
26 15.2
15.2 U-Boot
board CPU smdk2410 sbc2410x
cpu CPU arm920t arm925t 386
arm920t at91rm9200  s3c24x0

lib_i386
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include/configs
include U-Boot make menuconfig
lib_generic printf
common
disk
dri
rivers /

dtt
fs
nand spl U-Boot ROM NOR Flash NAND

=P Flash CPU
net
post
rte
doc
examples U-Boot
tools S-Record U-Boot mkimage

U-Boot

15.2
| lib_generic | | common |
| post | | net | | fs | | disk |
| dtt | | nand_spl | | rte | | drivers |
| board | | cpu | | lib_xxx |
15.2 U-Boot
common/cmd_nand.c NAND Flash
drivers/nand/nand_base.c NAND Flash
/
CPU/XXX(XXX CPU)
board/xxx XXX U-Boot
cpu/arm920t/s3¢24x0 nand_flash.c

yaffs common

cmd_nand.c
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nand write.yaffs

cpu/arm920t/s3¢c24x0/nand_flash.c
U-Boot-1.1.6 10
CPU cpu 31

15.2.3 U-Boot
1 U-Boot

U-Boot-1.1.6

Readme

““make <board_name>_config””

e U-Boot.bin
e U-Boot ELF

e U-Boot.srec Motorola S-Record

drivers/nand/nand_util.c yaffs

drivers/nand/nand_base.c

10 lib_i386 31
214 board 214

Makefile
board/<board_name>
““make all>” 3

ROM NOR Flash

S3C2410 ““make smdk2410 ‘config” ™ “make all”” U-Boot.bin
NOR Flash
S3C2440 U-Boot.bin
““make smdk2410 \config””““make all””
U-Boot tools mkimage
/usr/local/bin
mkimage U-Boot ulmage
2 U-Boot
Makefile
SRCTREE := $(CURDIR)
MKCONFI1G := $(SRCTREE)/mkconfig

smdk2410_config :

unconfig

@S(MKCONFIG) $(@:_config=) arm arm920t smdk2410 NULL s3c24x0

U-Boot-1.1.6

$(@:_config=)
““make smdk2410_config””

““smdk2410_config”> ““_config””

MKCONFIG mkconfig

““smdk24107”



-/mkconfig smdk2410 arm arm920t smdk2410 NULL s3c24x0

mkconfig mkconfig 6

06 # Parameters: Target Architecture CPU Board [VENDOR] [SOC]

S3C2410 S3C2440 SoC(System on Chip)
CPU UART USB NAND Flash
S3C2410/S3C2440 CPU  ARM920T
mkconfig
1 BOARD_NAME

11 APPEND=no # Default: Create new config Ffile
12 BOARD_NAME="""" # Name to print in make output
13

14 while [ $# -gt 0 ] ; do

15 case "$1" in

16 --) shift ; break ;;

17 -a) shift ; APPEND=yes ;;

18 -n) shift ; BOARD_NAME="${1%% config}'’ ; shift ;;
19 *) break ;;

20 esac

21 done

22

23 [ "${BOARD_NAME}" 1 || BOARD_NAME="$1"

““ /mkconfig smdk2410 arm arm920t smdk2410 NULL s3¢24x07~ ez
““-a”?““n”’ 14 22 11 12
23 BOARD_NAME 1 ““smdk24107”

2 /

mkconfig
30 #
31 # Create link to architecture specific headers
32 #

33 if [ "$SRCTREE™ I= "$OBJTREE™ ] ; then

45 else

46 cd ./include

47 rm -f asm

48 In -s asm-$2 asm

49 fi
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50
33 U-Boot
33 else
46 48 include asm
asm asm-$2 asm-arm
51 rm -f asm-$2/arch
52
53 if [ -z "$6" -0 "$6" = "NULL™ ] ; then
54 In -s ${LNPREFIX}arch-$3 asm-$2/arch
55 else
56 In -s ${LNPREFIX}arch-$6 asm-$2/arch
57 fi
58
59 if [ "$2" = "arm™ ] ; then
60 rm -f asm-$2/proc
61 In -s ${LNPREFIX}proc-armv asm-$2/proc
62 fi
63
51 asm-$2/arch asm-arm/arch
““./mkconfig smdk2410 arm arm920t smdk2410 NULL s3¢24x07” $6  ““s3c24x07”
““NULL~>~ 53 else
56 LNPREFIX ““In -s arch-$6 asm-$2/arch””
““In -s arch-s3¢24x0 asm-arm/arch””
60 61 asm-arm/proc proc-armv
3 Makefile include/config.mk
64 #
65 # Create include file for Make
66 #
67 echo "ARCH = $2" > config.mk
68 echo ""CPU = $3" >> config.mk
69 echo "BOARD = $4" >> config.mk
70
71 [ <<$5°” ] && [ "$5" != "NULL" ] && echo "VENDOR = $5" >> config.mk
72
73 [ "$6™ ] && [ "$6™ I= "NULL" ] && echo "SOC = $6" >> config.mk
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74
““ /mkconfig smdk2410 arm arm920t smdk2410 NULL s3c¢24x07~

config.mk
ARCH = arm
CPU = arm920t
BOARD = smdk2410
SOC = s3c24x0
4 include/config.h
75 #
76 # Create board specific header file
77 #
78 if [ "SAPPEND™ = "yes" ] # Append to existing config Ffile
79 then
80 echo >> config.h
81 else
82 > config-h # Create new config file
83 fi
84 echo "'/* Automatically generated - do not edit */" >>config-h

85
86

echo "#include <configs/$1.h>" >>config.h

APPEND ““no”” config.h

/*
#in

Automatically generated - do not edit */
clude <configs/smdk2410.h>

““make smdk2410_config®” “<./mkconfig

smdk2410 arm arm920t smdk2410 NULL s3¢24x07” ““./mkconfig $1 $2 $3 $4 $5

867

3

BOARD NAME  $1
/

In -s asm-$2 asm
In -s arch-$6 asm-$2/arch

In -s proc-armv asm-$2/proc # $2 arm

Makefile include/config.mk

ARCH = $2

CPU

BOARD = $4

VEN

DOR = $5 # $5 NULL
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SOC = $6 # $6 NULL

4 include/config.h

/* Automatically generated - do not edit */
#include <configs/$1.h>"

4 board <board name>
include/config <board_name>.h

<board_name>

U-Boot Linux make menuconfig
include/config/<board_name>.h U-Boot

1 Options ““CONFIG_"~ CPU SOC
#define CONFIG_ARM920T 1 /* This ks an ARM920T Core */
#define CONFIG_S3C2410 1 /%01 @ SAMSUNG S3C2410 SoC */
#define CONFIG_SMDK2410 1 /* .on a SAMSUNG SMDK2410 Board */
#define CONFIG SYS CLK FREQ 12000000 /* the SMDK2410 has 12MHz input clock */
#define CONFIG_DRIVER_CS8900 1 /* weChave "a CS8900 on-board */

2 Setting ““CFG_*~ malloc

U-Boot U-Boot Flash
#define CFG_MALLOC LEN (CFG_ENV_SIZE + 128*1024)
#define CFG_PROMPT "100ASK>*""/* Monitor Command Prompt */
#define CFG_LOAD_ADDR 0x33000000 /* default load address*/
#define PHYS FLASH 1 0x00000000 /* Flash Bank #1 */
U-Boot
drivers/cs8900.c

#include <common.h> /* include/config/<board_name>.h */

#ifdef CONFIG_DRIVER_CS8900
/* */

#endif /* CONFIG_DRIVER_CS8900 */

CONFIG_DRIVER_CS8900

““CONFIG_"~ U-Boot
= ‘CFG_, >



3 U-Boot

““make all”” Makefile U-Boot

Makefile ARM

117 include $(OBJTREE)/include/config.mk
118 export ARCH CPU BOARD VENDOR SOC
119

127 ifeq ($(ARCH),arm)

128 CROSS_COMPILE = arm-linux-
129 endif

163 # load other configuration
164 include $(TOPDIR)/config.mk

165
117 164 config.mk 117
include/config.mk ARCH CPU BOARD SOC
4 arm arm920t smdk2410 s3c24x0
164 config.mk 4

BOARDDIR LDFLAGS

88 BOARDDIR = $(BOARD)

91 sinclude $(TOPDIR)/board/$(BOARDDIR)/config.mk # include board specific

rules

143 LDSCRIPT := $(TOPDIR)/board/$(BOARDDIR)/U-Boot. Ids

189 LDFLAGS += -Bstatic -T $(LDSCRIPT) -Ttext $(TEXT_BASE) $(PLATFORM_LDFLAGS)

board/smdk2410/config.mk ““TEXT_BASE = 0x33F80000~~
BOARDDIR smdk2410 LDFLAGS ““_T board/smdk2410/U-Boot.lds -Ttext
0x33F80000~~

Makefile
166
167 # U-Boot objects....order is important (i.e. start must be Ffirst)
168

169 0BJS = cpu/$(CPU)/start.o
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193 LIBS = lib_generic/libgeneric.a
194 LIBS += board/$(BOARDDIR)/1ib$(BOARD) .a
195 LIBS += cpu/$(CPU)/1ib$(CPU).a

199 LIBS += lib_$(ARCH)/1ib$(ARCH).a

200 LIBS += fs/cramfs/libcramfs.a fs/fat/libfat.a fs/fdos/libfdos.a fs/jffs2/
libjffs2.a \

201 fs/reiserfs/libreiserfs.a fs/ext2/libext2fs.a

202 LIBS += net/libnet.a

212 LIBS += $(BOARDLIBS)
213

169 OBIS ““cpw/$(CPU)/start.o””  ““cpu/arm920t/ start.0”
193 213 LIBS /
lib_generic/libgeneric.a  board/smdk2410/libsmdk2410.a  cpu/arm920t/ libarm920t.a
lib_arm/libarm.a fs/cramfs/libcramfs.a fs/fat/libfata
OBJS LIBS .0 .a U-Boot

268 $(0BJS):

269 $(MAKE) -C cpu/$(CPU) $(if $(REMOTE_BUILD),$@,$(notdir $0))
270

271 $(LIBS):

272 $(MAKE) -C $(dir $(subst $(obj),,$@))

273

274 $(SUBDIRS):

275 $(MAKE) -C $@ all

276

268 269 OBIJS cpu/$(CPU)
cpu/arm920t OBJS  cpu/arm920t/start.o cpu/arm920t/start.S

271 272 LIBS
““make”” Makefile Makefle

OBJS LIBS 0 a Makefile



246 $(obj)U-Boot.srec: $(obj)U-Boot

247 $(OBJCOPY) ${OBJCFLAGS} -0 srec $< $@

248

249 $(obj)U-Boot.bin: $(obj)U-Boot

250 $(OBJCOPY) ${OBJCFLAGS} -O binary $< $@

251

262 $(obj)U-Boot: depend version $(SUBDIRS) $(0BJS) $(L1BS) $(LDSCRIPT)

263 UNDEF_SYM="$(OBJDUMP) -x $(LIBS) |sed -n -e "s/.*\(_u
_boot_cmd_-*\)/-u\1/p~|sortjuniqg ;\

264 cd $(LNDIR) && $(LD) $(LDFLAGS) $$UNDEF_SYM $(_O0BJS) \

265 --start-group $(__LIBS) --end-greup $(PLATFORM_LIBS) \

266 -Map U-Boot.map -0 U-Boot

267

262 266 ELF U-Boot

U-Boot.bin S-Record U-Boot.srec LDFLAGS ““-T board/smdk
2410/U-Boot.lds -Ttext 0x33F800007~ board/smdk2410/U-Boot.lds

28 SECTIONS

29 {

30 - = 0x00000000;

31

32 . = ALIGN(4);

33 -text

34 {

35 cpu/arm920t/start.o (-text)
36 *(.text)

37 }

38

39 . = ALIGN(4);

40 -rodata : { *(.rodata) }
41

42 . = ALIGN(4);

43 .data : { *(.data) }

44

45 . = ALIGN(4);

46 -got : { *(C-got) }

47
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48 . = .5

49 __u_boot_cmd_start = _;

50 -u_boot_cmd : { *(.u_boot_cmd) }

51 __u_boot_cmd_end = _;

52

53 . = ALIGN(4);

54 __bss start = _;

55 -bss : { *(.bss) }

56 _end = _;

57 }

35 cpu/arm920t/start.o U-Boot
cpu/arm920t/start.S
U-Boot

1 cpu/$(CPU)/start.S CPU cpu/$(CPU)

2 / Makefile

3 1 2 0 .a board/$(BOARDDIR)/config.mk

board/$(BOARDDIR)/U-Boot.lds

4 3 ELF U-Boot Makefile
S-Record

15.2.4 U-Boot

U-Boot  NOR Flash smdk2410  U-Boot

U-Boot Bootloader cpu/arm920t/start.S  board/smdk
2410/lowlevel init.S

1 U-Boot

1

CPU svc WATCHDOG

FCLK HCLK PCLK CLKDIVN MMU CACHE

cpu/arm920t/start.S

2 Bootloader RAM
RAM S3C2410/S3C2440
start.S lowlevel_init SDRAM
board/smdk2410/lowlevel_init.S
lowlevel _init.S lowlevel init.S

/4

Ll




lowlevel_init NOR Flash

129 TEXT BASE:

130 .word TEXT_BASE
131

132 _globl lowlevel _init
133 lowlevel _init:

134 /* memory control configuration */
135 /* make rO relative the current location so that it */
136 /* reads SMRDATA out of FLASH rather than memory ! */
137 1dr rO, =SMRDATA
138 Idr rl, TEXT BASE
139 sub rO, rO, rl
140 Idr r1, =BWSCON /* Bus Width Status Controller */
141 add r2, r0, #13*4
142 O:
143 ldr r3, [r0], #4
144 str r3, [ri1], #4
145 cmp r2, ro
146 bne Ob
147
148 /* everything is fine now */
149 mov pc, Ir
150
151 -Itorg
152 /* the literal pools origin */
153
154 SMRDATA: /* 13 */
155 -word
156 -word
137 139
137 SMRDATA 13
0x33F8xxxx
138 130 ““TEXT_BASE~*”
board/smdk2410/config.mk ““TEXT_BASE = 0x33F80000~~

139 0x33F8xxxx  0x33F80000 13 NOR Flash



cpu/arm920t/start.S

IRQ

164
165
166
167
168

169
170
171
172
173
174
175
176
177
178
179

182
183
184
185
186
187
188

FIQ

189
190

191

_________ R 152 UBoot  259]|
Bootloader RAM
U-Boot SDRAM
relocate: /* U-Boot RAM >/
adr rO, _start /* rO: */
ldr rl, TEXT_BASE /* rl: */
cmp ro, ri /* Flash RAM  */
beq stack_setup /* RAM RAM
*
*/
Idr r2, armboot start/* armboot start */
Idr r3, bss start [F U-Boot. Ids */
sub r2, r3, r2 /> r2 274
add r2, ro, r2 /* r2 NOR | Flash =57/
copy_loop:
ldmia rO!, {r3-rl0} /* [ro] */
stmia ri1!, {r3-r10} /* [r1] */
cmp ro, r2 /5 274
ble copy_loop /* */
Sp
/* Set up the stack */
stack_setup:
Idr r0, TEXT BASE /* TEXT BASE 0X33F80000 */
sub rO, rO, #CFG MALLOC LEN Vs malloc */
sub rO, rO, #CFG_GBL_DATA SIZE /* */
#ifdef CONFIG_USE_IRQ
sub r0, r0, # CONFIG_STACKSIZE_IRQ+CONFIG_STACKSIZE_FI1Q) /*
*/
#endif
sub sp, r0, #12 a 12 abort
*
*/

15.3



cpu/arm920t/cpu.c cpu_init IRQ FIQ
0x34000000
d
_bss_szzelr;t BSSE
__u_boot_cmd_end 512K
__u_boot_cmd_start g
B’
0x33F80000
SDRAM 192K CFG_MALLOC_LEN
0x3350000 128 CFG_GBL_DATA_SIZE
0x33F4FF80 T -
0x33F4FF7C
4K CONFIG_STACKSIZE_IRQ
0x33F4EF7C
4K i CONFIG_STACKSIZE_FIQ
0x33F4DF7C 3
0x33F4DF74 < SP
0x30000000
0x00100000 """
0x000F0000 AEHEH CFG’ ENV_ADDR
NOR Flash __u_boot_cmd_end
R
b d
_ u_boot_cmd_start 7
B’
0x00000000
15.3 U-Boot
5 C
BSS 0
192 clear_bss:
193 ldr rO, _bss start /* BSS
U-Boot. Ids */
194 ldr rl, bss end /* BSS
U-Boot. Ids */
195 mov r2, #0x00000000
196
197 clbss_l:str r2, [rO] /* BSS 0o */
198 add ro, rO, #4
199 cmp ro, rl
200 ble clbss_1
201
C

lib_arm/board.c

start_armboot

BSS
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223 ldr pc, _start_armboot
224
225 _start_armboot: .word start_armboot
226
2 U-Boot
15.1.2 Bootloader
U-Boot U-Boot

lib_arm/board.c

start_armboot

cpu_init

board_init

interrupt_init

env_init
init_baudrate

serial_init
console_init_f

dram_init

v
LA
IRQ/FIQHR B4R

HERENGE

Yish b B¢

& Flash EiY
HRSHEETHFRY

v
Wt Ol A

Lol B AR a3 )

flash_init

env_relocate

FREX IPHh Bk
FREXMACHs 41t
¢s8900_get_enetaddr

A 4

WI4E4LNOR Flash

IR S
BARFREME

v
iy ATk

i Hmain_loop

14b_arm/Board. cH)
inithsequence$ A
TSERE AR5 4k B

1lib_arm/board. cHJ
start_armboot i #1
JE 4R R W RA 40 BB 8K

15.4

common/main. ¢cFt

main_loop i ¥

BWETHRBH
ootdelay#lbootcmd?

A

TR RACH O HAE
PATHIRL A4

fEbootdelayfb iy
BOFRAN?

M ATbootemdAr 4

15.4 U-Boot
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U-Boot

U-Boot

board_init MPLL

smdk2410.c board_init

/* arch number of SMDK2410-Board */
gd->bd->bi_arch_number = MACH_TYPE_SMDK2410;

serial_init UART

cpu/arm920t/s3c24x0/serial.c

2 memory map
smdk2410.c dram_init
0x4000000
int dram_init void
{
gd->bd->bi_dram[0] -start = PHYS_SDRAM 1;
gd->bd->bi_dram[0] -size = PHYS SDRAM_1- SIZE;
return O;
}
3 U-Boot
15.3 U-Boot
U_BOOT_CMD

board/smdk2410/
ID

/* 193 */

CPU

board/smdk2410/
0x30000000

/*  0x300000000 */
/*  0x4000000 */

U-Boot

U_BOOT_CMD(name,maxargs, repeatable,command, "usage", ""help'™)

name
maxargs

repeatable

command
usage
help

(*cmd)(struct cmd_tbl_s *, int, int, char *[])
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U_BOOT_CMD include/command.h

#define U_BOOT_CMD(name,maxargs,rep,cmd,usage,help) \

cmd_tbl_t __u_boot_cmd_##name Struct_Section = {#name, maxargs, rep, cmd, usage,
help}

Struct_Section include/command.h
#define Struct Section _ attribute  ((unused,section (*".u_boot _cmd™)))
bootm

U_BOOT_CMD(
bootm, CFG_MAXARGS, 1, do_bootm,
"stringl",
"'string2"
)
U_BOOT_CMD

cmd_tbl_t u boot _cmd _bootm _attribute “((unused,section (*'.u_boot_cmd™)))
= {"bootm', CFG_MAXARGS, 1, do_bootm, *stringl™, 'string2"};

U_BOOT_CMD ".u_boot_cmd"
cmd_tbl_t U-Boot.lds

__u_boot _cmd _start =

-u_boot_cmd : { *(.u_boot_cmd) }
__u_boot cmd end =

__u boot cmd _start _ _u boot cmd end
cmd_tbl t common/command.c find_cmd
bootm ROM NOR Flash
bootp nboot NAND Flash
common/

cmd_boot.c common/cmd _net.c common/cmd nand.c
4
U-Boot 15.1.2

U-Boot setup_memory_tags setup_commandline_tag
lib_arm/armlinux.c
include/configs/smdk2410.h

#define CONFIG_SETUP_MEMORY_TAGS 1
#define CONFIG_CMDLINE_TAG 1

ARM CPU lib_arm/armlinux.c do_bootm_linux
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““theKernel (0, bd - bi_arch_number, bd - bi_boot_

params)”” theKernel ARM CPU
0x30008000  bd - bi_arch_number board_init 1D bd -
bi_boot_params
15.2.5 U-Boot
smdk2410 S3C2410
U-Boot S3C2440
S3C2410 S3C2440
e BANKO IMB 8 NOR Flash AM29LV800
e BANK3 10oM CS8900 16
e BANKG6 32MB 16 SDRAM K4S561632
64MB 32
o NAND Flash 64MB 8 o-NAND Flash K9S1208
NOR Flash  NAND Flash 1525 NAND Flash
“ 7 ECC
NAND Flash NOR Flash
U-Boot NAND Flash U-Boot
ECC NAND Flash

NOR Flash U-Boot

0x04000000

YAFFS
0x00A00000
JFFS2
0x00200000
0x00100000
iz
0x000F0000
~u boot _cmd end
£ Kernel
__u_boot_cmd_start L
U-Boot W
123
0x00000000 0x00000000
NOR Flash NAND Flash
AM29LV800 K9S1208

15.5
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smdk2410 NOR Flash AM29LV800 U-Boot JFES2
U-Boot U-boot-1.1.6_100
ask_24 X 0.Patch
o S3C2410  S3C2440
o xmodem
o CS8900
o NAND Flash
o yaffs
1 S3C2410 S3C2440
smdk2410
1
board smdk2410 100ask24x0
board/100ask24x0/smdk2410.c 100ask24x0.c
include/configs
100ask24x0.h include/configs/smdk2410.h 100ask24x0.h
Makefile Makefile
100ask24x0_config : unconfig

@$(MKCONFIG) $(@:_config=) arm arm920t 100ask24x0 NULL s3c24x0

board/100ask24x0/Makefile smdk2410.c
100ask24x0.c
COBJS = smdk2410.0 flash.o
COBJS = 100ask24x0.o0 flash.o
2 SDRAM
SDRAM U-Boot board/100ask24x0/lowlevel_init.S
BANKG6 32 B6_ BWSCON DW32 32
HCLK SDRAM REFCNT
HCLK 100MHz SDRAM
REFCNT 6

126 #define REFCNT 1113 /* period=15.6ps, HCLK=60Mhz, (2048+1-15.6*60) */

126 #define REFCNT Ox4f4 /* period=7.8125ps, HCLK=100Mhz,
(2048+1-7.8125*%100) */

BANK CS8900 BANK2
BANKI BANK2 BANK4 BANKS BANK7 U-Boot



3 S3C2440
S3C2440  S3C2410 NAND
Flash MPLL UPLL FCLK
HCLK PCLK NAND Flash
NAND Flash
U-Boot S3C2410 S3C2440
S3C2410 S3C2440 GSTATUSI
0x32410000 S3C2410 0x32410002 S3C2410A 0x32440000

S3C2440 0x32440001 S3C2440A S3C2410  S3C2410A S3C2440  S3C2440A

S3C2410 FCLK 200MHz FCLK:HCLK:PCLK=1:2:4
S3C2440 FCLK 400MHz FCLK:HCLK:PCLK=1:4:8 UPLL
48MHz UCLK 48MHz USB

board/100ask24x0/100ask24x0.c board init

33 /* S3C2440: MPLL = (2*m * Fin) /7 (p *27s), UPLL = (m * Fin) /7 (p * 27s)
34 *m =M (the value for divider M)+ 8, p»= P (the value for divider P) + 2

35 */

36 #define S3C2440 MPLL_400MHZ ((0x5c<<12) | (0x01<<4) | (0x01))

37 #define S3C2440 UPLL_48MHZ ((0x38<<12)] (0x02<<4) | (0x02))

38 #define S3C2440 CLKDIV OX05 /* FCIK:HCLK:PCLK = 1:4:8, UCLK = UPLL */
39

40 /* S3C2410: MpllL,Upll = (m * Fin) /7 (p * 27s)
41 * m = M (the value for divider M)+ 8, p = P (the value for divider P) + 2

42 */
43 #define S3C2410 _MPLL_200MHZ ((0x5c<<12) | (0x04<<4) | (0x00))
44 #define S3C2410 UPLL_48MHZ ((0x28<<12) | (0x01<<4) | (0x02))
45 #define S3C2410_CLKDIV 0x03 /* FCLK:HCLK:PCLK = 1:2:4 */
46
S3C2410 S3C2440 MPLL UPLL
12MHz( include/configs/100ask24x0.h CONFIG_SYS_CLK_FREQ )

S3C2410 S3C2440

58 iInt board_init (void)

59 {
60 S3C24X0_CLOCK_POWER * const clk_power = S3C24X0_GetBase CLOCK_POWER();
61 S3C24X0_GP10 * const gpio = S3C24X0_GetBase GP10();

62



63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
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/* GP10 */
gpio->GPACON = OxO07FFFFF;
gpio->GPBCON = 0x00044555;
gpio->GPBUP = 0x000007FF;
gpio->GPCCON = OxXAAAAAAAA;
gpio->GPCUP = Ox0000FFFF;
gpio->GPDCON = OxXAAAAAAAA;
gpio->GPDUP = Ox0000FFFF;
gpio->GPECON = OxAAAAAAAA;
gpio->GPEUP = Ox0000FFFF;
gpio->GPFCON = Ox000055AA;
gpio->GPFUP = 0x000000FF;
gpio->GPGCON = OXFFO5FFBA;
gpio->GPGUP = Ox0000FFFF;
gpio->GPHCON = Ox002AFAAA;
gpio->GPHUP = 0x000007FF;

/* S3C2410 S3C2440 */

if ((gpio->GSTATUSL == 0x32410000) || (gpio->GSTATUS1 == 0x32410002))

{
/* FCLK:HCLK:PCLK = 1:2:4 */
clk_power->CLKDIVN = S3C2410_CLKDIV;

/* >/

mrc p15, O, r1, c1, cO, O\n™
orr rl, rl, #0xc0000000\n""
mcr p15, O, r1, ci1, cO, O\n*
tIotrlt

);

_asm_(

’* PLL */
clk_power->LOCKTIME = OXFFFFFF;

/* MPLL */
clk_power->MPLLCON = S3C2410_MPLL_200MHZ;

/* MPLL UPLL */
delay (4000);

/* read ctrl register */
/* Asynchronous */

/* write ctrl register */



15

/* UPLL */
clk_power->UPLLCON = S3C2410 _UPLL_48MHZ;

/* */
delay (8000);

/* 1D Linux */
gd->bd->bi_arch_number = MACH_TYPE_SMDK2410;
}
else
{

/* FCLK:HCLK:PCLK = 1:4:8 */
clk_power->CLKDIVN = S3C2440_CLKDIV;

/* */

_asm_( 'mrc pl15, 0, r1, c1,%0, O\n" /* read ctrl register */
orr rl, rl1, #0xcO000000\n"* /* Asynchronous 27
“mer pl5, 0, rl, cd; cO, O\n" /* write ctrl register */
Tootrlt
);

/* PLL */

clk_power->LOCKTIME = OXFFFFFF;

/* MPLL */
clk_power->MPLLCON = S3C2440_MPLL_400MHZ;

/* MPLL UPLL */
delay (4000);

/* UPLL */
clk_power->UPLLCON = S3C2440 _UPLL_48MHZ;

/* */
delay (8000);

/* 1D Linux */
gd->bd->bi_arch_number = MACH_TYPE_S3C2440;
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141

142 /* */
143 gd->bd->bi_boot _params = 0x30000100;

144

145 icache_enable();
146 dcache_enable();

147
148 return O;
149 }
150
S3C2410 S3C2440
U-Boot lib_arm/board.c
start_armboot serial_init get PCLK
cpu/arm920t/s3¢c24x0/speed.c get HCLK get PLLCLK
board_init S3C2410 S3C2440 ID gd-bd-
bi_arch_number S3C2470 S3C2440
ed
DECLARE_GLOBAL_DATA PTR;
S3C2410  S3C2440 MPLL UPLL get PLLCLK
56 static ulong get PLLCLK(int pllreg)
57 {
58 S3C24X0_CLOCK_POWER * const clk_power = S3C24X0_GetBase CLOCK_POWER(Q);
59 ulong r, m, p, s;
60
61 it (pllreg == MPLL)
62 r = clk_power->MPLLCON;
63 else if (pllreg == UPLL)
64 r = clk_power->UPLLCON;
65 else
66 hang();
67
68 m = ((r & OxFFO00) >> 12) + 8;
69 p = ((r & Ox003F0) >> 4) + 2;
70 = r & 0Ox3;
71
72 /* S3C2410 S3C2440 */

73 it (gd->bd->bi_arch_number == MACH_TYPE_SMDK2410)



74 return((CONFIG_SYS CLK_FREQ * m) / (p << S));
75 else
76 return((CONFIG_SYS CLK_FREQ * m * 2) / (p << s)); /* S3C2440 */
77 }
78
get HCLK get PCLK S3C2410
else S3C2440

85 /* for s3c2440 */

86 #define S3C2440 CLKDIVN_PDIVN (1<<0)
87 #define S3C2440 CLKDIVN_HDIVN_MASK  (3<<1)
88 #define S3C2440 CLKDIVN_HDIVN_1 (0<<1)
89 #define S3C2440 CLKDIVN_HDIVN_2 (1<<1)

90 #define S3C2440 CLKDIVN_HDIVN 48  (2<<1)
91 #define S3C2440 CLKDIVN_HDIVN 3 6  (3<<1)
92 #define $S3C2440 CLKDIVN_UCLK (1<<3)
93

94 #define S3C2440 CAMDIVN_CAMCLK_MASK.(0xF<<0)
95 #define S3C2440 CAMDIVN_CAMCLK SEL  (1<<4)
96 #define S3C2440 CAMDIVN_HCLK3 HALF  (1<<8)
97 #define S3C2440 CAMDIVN_HCLK4 HALF  (1<<9)
98 #define S3C2440 _CAMDIVN_DVSEN (1<<12)
99

100 /* return HCLK frequency */

101 ullong get HCLK(void)

102 {

103 S3C24X0_CLOCK_POWER * const clk_power = S3C24X0_GetBase_CLOCK_POWERQ) ;
104 unsigned long clkdiv;

105 unsigned long camdiv;

106 int hdiv = 1;

107

108 /* S3C2410 S3C2440 */

109 if (gd->bd->bi_arch_number == MACH_TYPE_SMDK2410)

110 return((clk_power->CLKDIVN & 0x2) ? get_FCLK()/2 : get_FCLKQ));
111 else

112 {

113 clkdiv = clk_power->CLKDIVN;

114 camdiv = clk_power->CAMDIVN;

115
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116 /* */

117

118 switch (clkdiv & S3C2440 CLKDIVN_HDIVN_MASK) {
119 case S3C2440 _CLKDIVN_HDIVN_1:

120 hdiv = 1;

121 break;

122

123 case S3C2440 _CLKDIVN_HDIVN_2:

124 hdiv = 2;

125 break;

126

127 case S3C2440 CLKDIVN_HDIVN_ 4 8:

128 hdiv = (camdiv & S3C2440_CAMDIVN_HCLK4 HALF) ? 8 : 4;
129 break;

130

131 case S3C2440 _CLKDIVN_HDIVN_3_6:=

132 hdiv = (camdiv & S3C2440_CAMDIVN_HCLK3 HALF) ? 6 : 3;
133 break;

134 }

135

136 return get FCLK() / hdiv;

137 }

138 }

139

140 /* return PCLK frequency */

141 ulong get PCLK(void)
142 {

143 S3C24X0_CLOCK_POWER * const clk_power = S3C24X0_GetBase_CLOCK_POWER(Q);
144 unsigned long clkdiv;

145 unsigned long camdiv;

146 int hdiv = 1;

147

148 /* S3C2410 S3C2440 */

149 if (gd->bd->bi_arch_number == MACH_TYPE_SMDK2410)

150 return((clk_power->CLKDIVN & Ox1) ? get HCLK()/2 : get HCLKQ)):;
151 else

152 {

153 clkdiv = clk_power->CLKDIVN;

154 camdiv = clk_power->CAMDIVN;



155
156 /* */
157
158 switch (clkdiv & S3C2440 CLKDIVN_HDIVN_MASK) {
159 case S3C2440 _CLKDIVN_HDIVN_1:
160 hdiv = 1;
161 break;
162
163 case S3C2440 _CLKDIVN_HDIVN_2:
164 hdiv = 2;
165 break;
166
167 case S3C2440 CLKDIVN_HDIVN 4 8:
168 hdiv = (camdiv & S3C2440_CAMDIVN;HCLK4 HALF) ? 8 : 4;
169 break;
170
171 case S3C2440 CLKDIVN_HDIVN 3 _6:
172 hdiv = (camdiv & S3C24405CAMDIVN_HCLK3 HALF) ? 6 : 3;
173 break;
174 }
175
176 return get_FCLK() 7/ hdiv /7 ((clkdiv & S3C2440 CLKDIVN_PDIVN)? 2:1);
177 }
178 }
179
““make 100ask24x0_config”” ““make all”” U-Boot.bin
S3C2410 S3C2440 NOR Flash
115200,8N1 U-Boot
4 NOR Flash
U-Boot NOR Flash NOR Flash
AM29LV800 include/configs/100ask24x0.h AM29LV400

#define CONFIG_AMD_LV4001  /* uncomment this if you have a LV400 flash */
#if O

#define CONFIG_AMD_LVB001  /* uncomment this if you have a LV800 flash */
#endif

#if O
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#define CONFIG_AMD LV400 1
#endi

#define CONFIG_AMD_LV800 1

/* uncomment this if you have a LV400 flash */

/* uncomment this iIf you have a LV800 flash */

NOR Flash board/100ask24x0/flash.c AM29LV400y
AM29LV800 NOR Flash CFI
drivers/cfi_flash.c cfi_flash.c
include/configs/100ask24x0.h
#define CFG_FLASH CFI _DRIVER 1
board/100ask24x0/Makefile flash.o
COBJS = 100ask24x0.o0 flash.o
COBJS = 100ask24x0.0
NOR Flash U-Boet® miake clean make all
Flash: 1 MB
loadb loady erase cp
NOR Flash JTAG
2 xmodem
loadb Linux kermit loady ymodem
Windows ymodem
Windows SecureCRT xmodem zmodem Windows
xmodem loadx
loady U_BOOT_CMD loadx
/* xmodem, www.100ask.net */
U_BOOT_CMD(
loadx, 3, O, do_load_serial_bin,
"loadx - load binary file over serial line (xmodem mode)\n®,

“[ off 1 [ baud J\n"
- load binary file over serial line"

" with offset "off" and baudrate "baud®\n"

do_load_serial_bin loadx loady

481 /* xmodem */
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482 if (strcmp(argv[0],"loadx')==0) {

483 printf ("## Ready for binary (xmodem) download **
484 “to Ox%08IX at %d bps...\n",
485 offset,
486 load_baudrate) ;
487
488 addr = load_serial_xmodem (offset);
489
490 } else if (strcmp(argv[0],loady*)==0) {
491 printf ('## Ready for binary (ymodem) download **
492 “to Ox%08IX at %d bps...\n",

481 490 loadx

288 load_serial_xmodem load_serial_ymodem

36 #if (CONFIG_COMMANDS & CFG_CMD_LOADB)
37 /* xmodem */
38 static ulong load_serial_xmodem (ufong offset);

39 static ulong load_serial_ymodem (ulong.offset);
40 #endif

995 /* xmodem */
996 static ulong load _serial_xmodem (ulong offset)

997 {
1003 char xmodemBuf[1024]; /* ymodemBuf */
1008 info.mode = xyzModem xmodem; /* XyzModem_ymodem ymodem */

load_serial_xmodem load_serial_ymodem
load_serial xmodem
ymodemBuf xmodemBuf
info.mode xyzModem_ymodem xyzModem_xmodem
U-Boot.bin loadx
3 CS8900

CS8900
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CS8900 smdk2410
U-Boot CS8900 drivers/cs8900.c U-Boot
IP MAC

1P U-Boot

setenv ipaddr 192.168.1.17
setenv ethaddr 08:00:3e:26:0a:5b
setenv serverip 192.168.1.11

saveenv

tftp  nfs tftp  nfs
U-Boot.bin 0x30000000

tftp 0x30000000 U-Boot.bin

nfs 0x30000000 192.168.1.57:/workZnfs_root/U-Boot.bin

CS8900
CS8900 S3C2410 S3C2440 BANK3 16 WAIT nBE
BANK3 board/100ask24x0/lowlevel init.S
#define B3_BWSCON (DW16 + WAIT + UBLB)
/* */
#define B3_Tacs 0x0 /* Oclk */
#define B3_Tcos 0x3 /* 4clk */
#define B3_Tacc Ox7 /* l1l4clk */
#define B3_Tcoh ox1 /* 1clk */
#define B3_Tah 0x0 /* Oclk */
#define B3_Tacp 0x3 /* 6clk */
#define B3_PMC 0x0 /* normal */
CS8900 include/configs/100ask24x0.h
#define CONFIG_DRIVER_CS8900 1 /* CS8900 */
#define CS8900 BASE 0x19000300 /* */
#define CS8900 BUS16 1 /* 16 */
CS8900 0x19000000 0x300
include/configs/100ask24x0.h CS8900

#define CONFIG_ETHADDR 08:00:3e:26:0a:5b



#define CONFIG_NETMASK
#define CONFIG_IPADDR
#define CONFIG_SERVERIP

ping
COMMANDS
#define CONFIG_COMMANDS \

CFG_CMD_PING

255.255.255.0
192.168.1.17
192.168.1.11

include/configs/100ask24x0.h CONFIG_

(CONFIG_CMD DFL | \
CFG_CMD_CACHE | \
CFG_CMD_PING I\

4 NAND Flash

U-Boot 1.1.6 NAND Flash

drivers/nand_legacy

NAND Flash
NETTA_ISDN JFFS
U-Boot
U-Boot
CONFIG_COMMANDS

NAND Flash

#define CONFIG_COMMANDS \

drivers/nand
doc/README:nand
Linux 2612

NETTA

include/configs/100ask24x0.h

CFG_CMD_NAND

(CONFIG_CMD DFL | \
CFG_CMD_CACHE | \
CFG_CMD_PING I\

CFG_CMD_NAND | \

CFG_NAND_LEGACY

drivers/nand_legacy/nand_legacy.c

#define NAND_WAIT_READY(nand) /*

*/

#define WRITE_NAND_COMMAND(d, adr) /*

CONFIG_COMMANDS

Nand Flash < 72

NAND Flash */

include/configs/100ask24x0.h

CFG_CMD_NAND

nand.h:412: error: "NAND_MAX CHIPS®" undeclared here (not in a function)
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nand.c:35: error: “CFG_MAX _NAND _DEVICE®" undeclared here (not in a function)

nand.c:38: error: “CFG_NAND_BASE" undeclared here (not in a function)
nand.c:35: error: storage size of "nand_info" isn"t known

c
c
c

nand.c:37: error: storage size of "nand_chip® isn"t known
c
c
c

nand.c:38: error: storage size of “base_address®™ isn"t known
nand.c:37: warning: "nand_chip® defined but not used
nand.c:38: warning: "base address® defined but not used
include/configs/100ask24x0.h 3 Flash
Flash
NAND Flash 1 1
#define CFG_NAND BASE 0 /* board nand_init
*/
#define CFG_MAX_NAND_DEVICE 1 /> NAND Flash“© 7 1*/
#define NAND_MAX_CHIPS 1 /* NAND Elash“© > 1 NAND Flash
= oo */

*“board_nand_init

nand.c:50: undefined reference to “board nand_init"

board nand_init NAND Flash nand_init
lib_arm/board.c  start_armboot nand_init drivers/ nand/nand.c
nand_init_chip nand_init_chip board_nand_init

NAND Flash

board nand_init /

cpu/arm920t/s3¢c24x0 nand_flash.c S3C2410 S3C2440

board_nand_init
board_nand_init S3C2410 S3C2440 NAND Flash
1 include/s3c24x0.h S3C2440_NAND

typedef struct {
S3C24X0_REG32  NFCONF;
S3C24X0_REG32  NFCONT;
S3C24X0_REG32 NFCMD;
S3C24X0_REG32 NFADDR;
S3C24X0_REG32 NFDATA;
S3C24X0_REG32 NFMECCDO;
S3C24X0_REG32 NFMECCD1;
S3C24X0_REG32 NFSECCD;



S3C24X0_REG32  NFSTAT;
S3C24X0_REG32 NFESTATO;
S3C24X0_REG32  NFESTAT1;
S3C24X0_REG32 NFMECCO;
S3C24X0_REG32 NFMECC1;
S3C24X0_REG32 NFSECC;
S3C24X0_REG32  NFSBLK;
S3C24X0_REG32  NFEBLK;
} /7*__attribute_ ((__packed_))*/ S3C2440 NAND;

2 include/s3¢2410.h S3C2410_GetBase NAND S3C2440_
GetBase NAND

/* for s3c2440 */
static inline S3C2440 NAND * const+S3C2440 GetBase NAND(void)

{
return (S3C2440 NAND * const)S3C2410:NAND BASE;

bs
NAND Flash Linux 2.6.12 cpu/arm920t/

s3c24x0/nand_flash.c S3C24105° S3C2440  NAND Flash

drivers/mtd/nand/s3c2410.c cpu/arm920t/s3c24x0/nand_
flash.c

o1 /*

02 * s3c2410/s3c2440 NAND Flash

03 * Linux 2.6.13 drivers/mtd/nand/s3c2410.c

04 */

05

06 #include <common.h>

07

08 #i1f (CONFIG_COMMANDS & CFG_CMD_NAND) && 'defined(CFG_NAND_LEGACY)
09 #include <s3c2410.h>

10 #include <nand.h>

11

12 DECLARE_GLOBAL_DATA PTR;

13

14 #define S3C2410 NFSTAT_READY (1<<0)

15 #define S3C2410 NFCONF_nFCE (1<<11)

16

17 #define S3C2440_NFSTAT_READY (1<<0)
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18 #define S3C2440_NFCONT_nFCE (1<<1)

19

20

21 /* S3C2410 NAND Flash */

22 static void s3c2410 nand_select_chip(struct mtd_info *mtd, int chip)
23 {

24 S3C2410 NAND * const s3c2410nand = S3C2410 GetBase NAND(Q);

25

26 if (chip == -1) {

27 s3c2410nand->NFCONF |= S3C2410_NFCONF_nFCE; /* */
28 } else {

29 s3c2410nand->NFCONF &= ~S3C2410 NFCONF _nFCE; /* */
30 3}

31 }

32

33 /* $3C2410

34 *

35 * <« >>10_ADDR_W ( tglx )
36 * /

37 * NAND Flash

38 * “ 7z

39 */

40 static void s3c2410_nand_hwcontrol (struct mtd_info *mtd, int cmd)
41 {

42 S3C2410 NAND * const s3c2410nand = S3C2410 GetBase NAND(Q);

43 struct nand_chip *chip = mtd->priv;

44

45 switch (cmd) {

46 case NAND_CTL_SETNCE:

47 case NAND_CTL_CLRNCE:

48 printf("%s: called for NCE\n', _ FUNCTION_ );

49 break;

50

51 case NAND_CTL_SETCLE:

52 chip->10_ADDR W = (void *)&s3c2410nand->NFCMD;

53 break;

54

55 case NAND_CTL_SETALE:

56 chip->10_ADDR_W (void *)&s3c2410nand->NFADDR;



57 break;

58

59 /* NAND_CTL_CLRCLE: */

60 /* NAND_CTL_CLRALE: */

61 default:

62 chip->10_ADDR_W = (void *)&s3c2410nand->NFDATA;

63 break;

64 }

65 }

66

67 /* S3C2410 NAND Flash

68 *

69 * 0 ,1

70 */

71 static int s3c2410 nand_devready(struct mtd_pnfo *mtd)

72 {

73 S3C2410 NAND * const s3c2410nand =°S3C2410 GetBase NAND(Q);

74

75 return (s3c2410nand->NFSTAT & S3C2410-NFSTAT_READY);

76 }

7

78

79 /* S3C2440 NAND Flash */

80 static void s3c2440 nand_select_chip(struct mtd_info *mtd, int chip)
81 {

82 S3C2440 NAND * const s3c2440nand = S3C2440 GetBase NAND(Q);

83

84 if (chip == -1) {

85 s3c2440nand->NFCONT |= S3C2440_NFCONT_nFCE; /* */
86 } else {

87 s3c2440nand->NFCONT &= ~S3C2440 NFCONT_nFCE; /* */
88 3}

89 }

90

91 /* S3C2440 s3c2410 _nand_hwcontrol */

92 static void s3c2440 _nand_hwcontrol (struct mtd_info *mtd, int cmd)
93 {

94 S3C2440 NAND * const s3c2440nand = S3C2440 GetBase NAND(Q);

95 struct nand_chip *chip = mtd->priv;
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96

97 switch (cmd) {

98 case NAND_CTL_SETNCE:

99 case NAND_CTL_CLRNCE:

100 printf(C'%s: called for NCE\n™, _ FUNCTION_);
101 break;

102

103 case NAND_CTL_SETCLE:

104 chip->10_ADDR_W = (void *)&s3c2440nand->NFCMD;
105 break;

106

107 case NAND_CTL_SETALE:

108 chip->10_ADDR_W = (void *)&s3c2440nand->NFADDR;
109 break;

110

111 /* NAND_CTL_CLRCLE: */

112 /* NAND_CTL_CLRALE: */

113 default:

114 chip->10_ADDR W = (void *)&s3c2440nand->NFDATA;
115 break;

116 }

117 }

118

119 /* S3C2440 NAND Flash

120 *

121 * 0 ,1

122 */

123 static int s3c2440 nand_devready(struct mtd_info *mtd)
124 {

125 S3C2440 _NAND * const s3c2440nand = S3C2440 _GetBase NAND(Q);
126

127 return (s3c2440nand->NFSTAT & S3C2440_NFSTAT_READY);
128 }

129

130 /*

131 * Nand flash :

132 * NAND Flash ) NAND Flash

133 */

134 static void s3c24x0_nand_inithw(void)



135 {

136 S3C2410 _NAND * const s3c2410nand = S3C2410 GetBase NAND();
137 S3C2440 _NAND * const s3c2440nand = S3C2440 _GetBase NAND(Q);
138

139 #define TACLS O
140 #define TWRPHO 4
141 #define TWRPH1 2

142

143 iT (gd->bd->bi_arch_number == MACH_TYPE_SMDK2410)

144 {

145 /* NAND Flash ECC */

146 s3c2410nand->NFCONF = (1<<15) | (1<<12) | (1<<11)] (TACLS<<8)| (TWRPHO<<4)|
(TWRPH1<<0) ;

147 }

148 else

149 {

150 /* */

151 s3c2440nand->NFCONF = (TACLS<<12) | (TWRPHO<<8) | (TWRPH1<<4);

152 /* ECC NAND Flash */

153 $3c2440nand->NFCONT = (1<<4) ] (0<<1) ]| (1<<0);

154 }

155 }

156

157 /*

158 = drivers/nand/nand.c , NAND Flash

159 */

160 void board_nand_init(struct nand_chip *chip)

161 {

162 S3C2410 _NAND * const s3c2410nand = S3C2410 GetBase NAND();

163 S3C2440 _NAND * const s3c2440nand = S3C2440 _GetBase NAND(Q);

164

165 s3c24x0_nand_inithw(); /* Nand flash =/

166

167 iT (gd->bd->bi_arch_number == MACH_TYPE_SMDK2410) {

168 chip->10_ADDR_R = (void *)&s3c2410nand->NFDATA;

169 chip->10_ADDR_W = (void *)&s3c2410nand->NFDATA;

170 chip->hwcontrol = s3c¢2410 _nand_hwcontrol ;

171 chip->dev_ready = s3c2410_nand_devready;

172 chip->select_chip = s3c2410 nand_select_chip;
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173 chip->options =0; /* 8 */
174 } else {
175 chip->10_ADDR_R = (void *)&s3c2440nand->NFDATA;
176 chip->10_ADDR_W = (void *)&s3c2440nand->NFDATA;
177 chip->hwcontrol = s3c¢2440 _nand_hwcontrol ;
178 chip->dev_ready = s3c2440_nand_devready;
179 chip->select_chip = s3c2440 nand_select_chip;
180 chip->options =0; /* 8 */
181 }
182
183 chip->eccmode = NAND_ECC_SOFT; /* ECC ECC */
184 }
185
186 #endif
S3C2410 S3C2440 NAND'" Flash
NAND Flash NAND Flash
board_nand init /
nand_flash.c U-Boot NAND Flash
cpu/arm920t/s3c24x0/Makefile
COBJS = i2c.o interrupts.o serial.o speed.o \
usb_ohci.o
COBJS = i2c.o interrupts.o serial.o speed.o \

usb_ohci.o nand flash.o

U-Boot.bin NAND Flash
5 yaffs
Bootloader Bootloader
NAND Flash U-Boot 1.1.6 ““nand write 77 ““nand
write.jffs2  *~ cramfs jffs2 NAND Flash
yaffs ““nand write.yaffs ”~ yaffs

“nand write.yaffs “nand””

“write.yaffs nand



common/cmd_nand.c
U BOOT_CMD(nand, 5, 1, do_nand,

""nand - NAND sub-system\n',

*info - show available NAND devices\n"

“nand device [deVv] - show or set current device\n™

“nand read[.jffs2] - addr off|partition size\n"

“nand write[.jffs2] - addr off|partiton size - read/write "size" bytes
starting\n*

at offset “off" to/from memory address “addr*\n"

““nand write.yaffs

U _BOOT_CMD(nand, 5, 1, do_nand,

"nand - NAND sub-system\n",

*info - show availablesNAND devices\n"

"nand device [dev] - show or set<current device\n"

"nand read[.jffs2] - addr off|partition size\n"

"nand write[.jffs2] - addr off|partiton size - read/write "size" bytes
starting\n"

" at offset "off" to/from memory address "“addr®\n"

"nand read.yaffs addr off size - read the “size" byte yaffs image
starting\n"

" at offset "off" to memory address "addr®\n"

"nand write.yaffs addr off size - write the "size"
starting\n"

" at offset "off" from memory address “addr®\n"

byte yaffs image

nand do_nand ““write.yaffs >~ do_nand
common/cmd_nand.c
331 (Istrcmp(s, "-jffs2™) || Istremp(s, "-e™) || Istrcmp(s, "-i"))) {
354 Yelse if ( s '= NULL && !strcmp(s, ".yaffs™)){
355 if (read) {
356 /* read */
357 nand_read_options_t opts;
358 memset(&opts, 0, sizeof(opts));
359 opts.buffer = (u_char*) addr;

360 opts.length = size;
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361 opts.offset = off;
362 opts.readoob = 1;
363 opts.quiet = quiet;
364 ret = nand_read_opts(nand, &opts);
365 } else {
366 /* write */
367 nand_write_options_t opts;
368 memset(&opts, 0, sizeof(opts));
369 opts.buffer = (u_char*) addr; /* yaffs */
370 opts.length = size; /* */
371 opts.offset = off; /= NAND Flash =/
372 /* opts.forceyaffs = 1; */ /* ECC */
373 opts.noecc = 1; /* ECC yaffs
00oB */
374 opts.writeoob = 1; 753 00B =57/
375 opts.blockalign = 1; /* “< 7z 1 “*
Ty
376 opts.quiet = quiet; /* */
377 opts.skipfirstblk = 1; /* */
378 ret = nand_write_opts(handj;, &opts);
379 3}
380 } else {
385 }
386
354 379 ““nand read.yaffs ”7““nand write.yaffs 7”7
““if (read)”” ““else”” ““nand
write.yaffs 7”7
NAND Flash 512+16 NAND Flash
(256+8) (2048+64) 512 16 OOB
Out Of Band 0OOB 512 ECC
cramfs jffs2 OOB NOR Flash
“ 7 NAND Flash NAND Flash
(00)3] 512 512
ECC 0OOB cramfs jffs2
512
yaffs OOB
ECC yaffs ECC

512 16 OOB
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yaffs 512+16
2 yaffs
369 371 yaffs
0x30000000 ““nand write.yaffs 0x30000000
0x00A00000 $(filesize)” NAND Flash 0x00A 00000
369 opts.buffer 0x30000000 370 opts.length $(filesize)
371 opts.offset 0x00A 00000
372 opts.forceyaffs
ECC yaffs ECC
373 374 ECC OOB
375 “ i “ i “ 7z yaffs
1:1
377 opts.skipfirstblk nand_write_options_t skipfirstblk
yaffs
skipfirstblk nand_write_options_t
nand_write_options_t nand_writ€_opts
include/nand.h skipfirstblk
struct nand _write options {
u_char *buffer; /* memory block containing image to write */
ulong length; /* number of bytes toowrite */
ulong offset; /* start address in NAND */
int quiet; /* don"t display progress messages */
int autoplace; /* 1T true use auto oob layout */

int forcejffs2; /* force jffs2 oob layout */
int forceyaffs; /* force yaffs oob layout */

int noecc; /* write without ecc */
int writeoob; /* image contains oob data */
int pad; /* pad to page size */

int blockalign; /* 1]2]4 set multiple of eraseblocks to align to */
int skipfirstblk; /* */
};

typedef struct nand _write_options nand write_options_t;

nand_write_opts skipfirstblk drivers/nand/nand_

util.c 301 421 424

285 int nand_write opts(nand_info t *meminfo, const nand write options_t
*opts)

286 {
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300 int result;
301 int skipfirstblk = opts->skipfirstblk;

397 while (blockstart = (mtdoffset & (~erasesize blockalign+1l))) {
419 }
420
421 iT (baderaseblock) {
422 mtdoffset = blockstart
423 + erasesize_blockalign;
424 }
U-Boot yaffs
““opts.noecc =177 ECC

Writing data without ECC to NAND-FLASH is, Aot recommended

drivers/nand/nand_base.c nand® write_page

917 case NAND_ECC_NONE:
918 printk (KERN_WARNING "Writing data without ECC to NAND-FLASH is not
recommended\n*) ;

917 case NAND_ECC_NONE:
918 //printk (KERN_WARNING "Writing data without ECC to NAND-FLASH is not
recommended\n*) ;

6
CS8900 IP U-Boot
include/configs/100ask24x0.h
1 Linux
3
#define CONFIG_SETUP_MEMORY TAGS 1 /* */
#define CONFIG_CMDLINE_TAG 1 /* */
/> */

#define CONFIG_BOOTARGS "noinitrd root=/dev/mtdblock 2 init=/linuxrc
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console=ttySACO"
2
2
/* 3s */
#define CONFIG_BOOTDELAY 3
/* */

#define CONFIG_BOOTCOMMAND “nboot 0x32000000 O 0; bootm 0x32000000'

3s ““nboot 0x32000000 0 0”7~ 0
0x32000000

NAND

Flash 0 ““bootm 0x320000007~

4

#define CONFIG_ETHADDR
#define CONFIG_NETMASK

08:00:8e:26:0a:5b
255.255.255.0

#define CONFIG_IPADDR 192.168.1.17
#define CONFIG_SERVERIP 192.168.1.11
15.2.6 U-Boot
1 U-Boot

U-Boot Flash

NOR Flash NAND Flash
tftpboot t
tf tft tftp
U_BOOT_CMD

3 1

U-Boot 0x 0X
1 help

help U-Boot

““help i ““help bootm™?
“e97 ““help”” “€977%%7 bootm™~
2
U-Boot loadb loads loadx loady tfipboot nfs
loadx ““loadx [ off ]
[ baud ]77<[]*~ off baud
baud off
CFG_LOAD_ADDR

tftpboot TFTP IP serverip
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15.2 U-Boot
““tftpboot [loadAddress] [bootfilename]”” loadAddress
bootfilename loadAddress
CFG_LOAD_ADDR bootfilename 1P
IP 192.168.1.17 CO0AS80711.img
nfs NFS ““nfs [loadAddress] [host ip addr:bootfilename]””
““loadAddress bootfilename”” tftpboot ““host ip addr”” 1P
serverip
U-Boot filesize
““$(filesize)””
3
md md mw cp
““b’cw?T 177 2 4
““cp.130000000 31000000 27~ 0x30000000
2 0x31000000
md ““md[.b, .w, .I] address [count]””
address count
mm ““mm][.b, .w, .1] address””
address mm
““Ctrl+C>”
mw ““mwl[.b, .w, .1] address value [courit]””
address count value
cp ““cp[.b, .w, .1] source target count””
source count
4 NOR Flash
Flash flinfo / protect erase
NOR Flash NOR Flash
NOR Flash md cp NOR Flash cp cp
NOR Flash NOR Flash
““flinfo”” NOR Flash NOR Flash

Bank # 1: AMD: 1x Amd29LV800BB (8Mbit)
Size: 1 MB in 19 Sectors
Sector Start Addresses:

flinfo

00000000 (RO) 00004000 (RO) 00006000 (RO) 00008000 (RO) 00010000 (RO)

00020000 (RO) 00030000 00040000
00070000 00080000 00090000
000C0000 000D0000 00OEO000

RO

00060000
000B0O00O

00050000
000A0000
000F0000 (RO)
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““protect off
all”~ NOR Flash
erase ““erase start end”” start end““erase start tlen””
start starttlen—1 ““erase all”~ NOR Flash
4
Amd29LV800BB 5 ““erase 0 Ox2fftf>~ ““erase 0 0x300007~
5 NAND Flash
NAND Flash nand
““nand info”” NAND Flash
““nand erase [clean] [off size]”” NAND Flash ““clean’”
OOB off size
off  size NAND Flash
““nand read[.jffs2] addr off size”> NAND Flash off size
addr “< s ECC
““nand write[.jffs2] addr off size”” addr size NAND
Flash off ““ffs>” ECC
““nand read.yaffs addr off size>> NAND Flash off size
(00)3] addr
““nand write.yaffs addr off size”” addr size
OOB NAND Flash off
““nand dump off>> NAND Flash off OOB
6
““printenv’”” ““printenv namel name2 77 namel
name?2
““setenv name value”” name value
““setenv name”” name
““saveenv”’ NOR
Flash
7
““boot”” ““bootm”” bootcmd
““bootm [addr [arg...]]”” addr U-Boot
U-Boot tools mkimage [arg...] addr
CFG_LOAD_ADDR
““go addr [arg...]”” Dbootm addr [arg...]
““nboot [[[loadAddr] dev] offset]”” NAND Flash dev off
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loadAddr autostart ““yes””
loadAddr CFG_LOAD_ADDR dev
bootdevice offset 0
2 U-Boot
yaffs
1
Linux 2.6.22.6 U-Boot
ulmage
ulmage U-Boot README
vmlinux ELF mkimage  U-Boot tools
U-Boot 3 vmlinux U-Boot
ulmage vmlinux
CRC

arm-linux-objcopy -0 binary -R .note =R comment -S vmlinux linux.bin
gzip -9 linux.bin

mkimage -A arm -O linux -T kernel =€ gzip —a 0x30008000 -e 0x30008000 -n
"Linux Kernel Image"™ -d linux.bin.gz ulmage

2 ulmage

tftp  nfs tftp  nfs
NAND Flash

ulmage

tftp 0x30000000 ulmage nfs 0x30000000 192.168.1.57:/work/nfs_root/ulmage
nand erase 0x0 0x00200000

nand write.jffs2 0x30000000 0x0 $(Filesize)

3 ““nand write.jffs2”” ““nand write””
512 ““nand write””
$(filesize) 512 513 512 512 x 2=1024
ulmage 1540883 512 1541120 0x178400
““nand write 0x30000000 0x0 0x178400~~
3 yaffs
yaffs yaffs.img tftp  nfs
tftp  nfs

tftp 0x30000000 yaffs.img
yaffs.img

nfs 0x30000000 192.168.1.57:/work/nfs_root/

nand erase 0xA00000 0x3600000
nand write.yaffs 0x30000000 OxA00000 $(Filesize)
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U-Boot 3s Linux
4 jffs2
jfts2 jffs2.img tftp  nfs
tftp  nfs

tftp 0x30000000 jffs2.img nfs 0x30000000 192.168.1.57:/work/nfs_root/
Jffsz_img

nand erase 0x200000 0x800000

nand write. jffs2 0x30000000 0x200000 $(filesize)

““mount -t jffs2 /dev/mtdblockl /mnt”” jffs2

15.2.7 U-Boot
JTAG NAND Flash
U-Boot NAND Flash NAND Flash
ulmage U-Boot
go
test.bin 0x30000000 tftp  nfs
tftp  nfs 0x30000000 g0

tftp 0x30000000 test.bin nfs 0x30000000-192.168.1.57:/work/nfs_root/
test.bin

go 0x30000000
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Oops O

printk kgdb
gdb ddd L[l
18.1 printk
18.1.1 printk
1 printk
printk printk
printf “f<n>77 n 0
7
include/linux/kernel.h printk
#define console_loglevel (console_printk[0])
#define default_message_loglevel (console_printk[1])
#define minimum_console_loglevel (console_printk[2])
#define default_console_loglevel (console_printk[3])
printk(““<n>...””) n console_loglevel
default_message loglevel 4 printk ““<n>77
printk “e<q>7

minimum_console_loglevel
console_loglevel
default_console_loglevel

minimum_console_loglevel

console_loglevel

console_loglevel
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minimum_console_logleve  default_console_loglevel
kernel/printk.c  do_syslog

console_printk kernel/printk.c

/* printk®s without a loglevel use this.. */

#define DEFAULT_MESSAGE_LOGLEVEL 4 /* KERN_WARNING */

/* We show everything that is MORE important than this.. */
#define MINIMUM_CONSOLE LOGLEVEL 1 /* Minimum loglevel we let people use */
#define DEFAULT_CONSOLE_LOGLEVEL 7 /* anything MORE serious than KERN DEBUG */

int console printk[4] = {
DEFAULT_CONSOLE_LOGLEVEL, /* console_loglevel:*/
DEFAULT_MESSAGE_LOGLEVEL, /* default_message loglevel */
MINIMUM_CONSOLE_LOGLEVEL, /* ‘minimum_cornsole_loglevel */
DEFAULT_CONSOLE_LOGLEVEL, /* default.console_loglevel */

2 printk

proc /proc/sys/kernel/printk console_loglevel default
message loglevel minimum_console loglevel  default_console loglevel 4
““74177” 4

# cat /proc/sys/kernel/printk
7 4 1 7

/proc/sys/kernel/printk 4

# echo "1 4 1 7" > /proc/sys/kernel/printk

console_loglevel 1 printk

3 printk
include/linux/kernel.h 0 7 8

#define KERN_EMERG "<0>" /* system is unusable */
#define KERN_ALERT "<1>"  /* action must be taken immediately */
#define KERN _CRIT "<2>"  /* critical conditions */
#define KERN_ERR "<3>" /* error conditions */
#define KERN_WARNING "<4>"  /* warning conditions */
#define KERN_NOTICE "<56>"  /* normal but significant condition */

#define KERN_INFO "<6>" /* informational */
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#define KERN_DEBUG “<7>"  /* debug-level messages
printk

printk(KERN_WARNING"there is a warning here!\n')
18.1.2

1 printk

Linux printk
kernel/printk.c  printk

printk

printk ->
vprintk ->
emit_log _char // (
release_console_sem ->
call_console_drivers ->
_call_console _drivers ->
__call_console_drivers ->

printk

log_buf)

con->write // con console drivers

register.console

console write

console_drivers

drivers/serial/s3¢2410.c s3c24xx_serial_initconsole

1892 static int s3c24xx_serial_initconsole(void)

1893 {
1927 register_console(&s3c24xx_serial_console);
1928 return O;
1928 }
1927 s3c24xx_serial_console console

1882 static struct console s3c24xx_serial_console =

1883 {
1884 -name = S3C24XX_SERIAL_NAME, //
1885 -device = uart_console device, // init

1886 -flags = CON_PRINTBUFFER, //

<<gpC??

/dev/console

log_buf
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1887 . index = -1, //
1888 write = s3c24xx_serial _console write, //
1889 .setup = s3c24xx_serial_console_setup //
1890 };

1886 CON_PRINTBUFFER log_buf

printk
log_buf
1888 s3c24xx_serial_console_write s3c24xx_serial_
console_putchar

s3c24xx_serial_console_putchar

static void
s3c24xx_serial_console_putchar(struct uart_port *port, int ch)
{
unsigned int ufcon = rd_regl(cons_uart, :S3C2410_UFCON) ;
while (1s3c24xx_serial_console_txrdy(port,>ufcon))
barrier();
wr_regb(cons_uart, S3C2410 _UTXH, ch);

}
printk
printk
2
15 U-Boot ““console=ttySAC0”~ printk
0
printk kernel/printk.c
__setup(*'console=", console_setup);
““console= 7 console_setup
““console=ttySAC0~~ name ttySAC
index 0 console_cmdline console_cmdline
““register_console (&s3c24xx_serial_console)””
drivers/serial/s3¢2410.c 1927 s3c24xx_serial _console console_cmdline
s3c24xx_serial_console name S3C24XX_SERIAL _NAME ““tty
SAC”” ““console=ttySAC0”~ ““ttySAC”~

s3c24xx_serial_console index -1
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0 0
““console=ttySAC0~~ printk s3c24xx_serial_console
0
printk log_buf log_buf
printk dmesg
ssh telnet dmesg printk
18.2
18.2.1 KGDB
1 KGDB
KGDB Linux KGDB GDB
KGDB
KGDB GDB GDB
KGDB 1386 x86_64" ppe s390 ARM
KGDB GDB
2 KGDB
KGDB Linux kgdb GDB
3 KGDB
Linux Stub Stub  Linux GDB
GDB stub GDB
GDB ASCII KGDB
trap stub
stub GDB GDB
GDB stub stub
CPU
KGDB 3
1 GDB stub
GDB stub stub KGDB Linux
GDB
2
KGDB KGDB
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3
GDB  stub GDB ASCII
KGDB GDB KGDB
ARM
stub stub
GDB GDB GDB GDB stub
stub
CPU
18.2.2 KGDB S3C2410/S3C2440
16 linux2.6:22.6_100ask24x0.patch
config_ok
KGDB
/work/system/linux-2.6.22.6 linux2.6.22.6_100ask24x0.patch
Xorg_git 20071119.tar.bz2 doc
Linux 2.6.22 KGDB S3C2410 S3C2440
stub
1 KGDB
KGDB linux2_6_22 uprev 3
web

http://kgdb.cvs.sourceforge.net/kgdb/kgdb-2/?pathrev=1inux2_6 22 uprev

CVS§

$ cd /work/debug
$ cvs -z3 -d:pserver:anonymous@kgdb.cvs.sourceforge.net:/cvsroot/kgdb co -P

-r linux2_6_22_uprev kgdb-2

/work/debug/kgdb-2_linux2_6_22 uprev.tar.bz2
kgdb-2 series
series ““quilt push
-a”’? kgdb-2 patches
““quilt push -a>”

$ cd /work/system/linux-2.6.22.6

$ cp -rf /work/debug/kgdb-2 patches

$ quilt push -a
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2
include/asm-arm/system.h 380
- pref = *p;
+ prev = *p;
3 S3C2410/S3C2440 KGDB
KGDB S3C2410/S3C2440

arch/arm/mach-pxa/kgdb-serial.c arch/arm/mach-s3¢2410/

KGDB 3

kgdb_io_ops  struct kgdb_io

bz2

53 static int kgdb_serial_init(void)

54 {

55 struct clk *clock_p;

56 u32 pclk;

57 u32 ubrdiv;

58 u32 val;

59 u32 index = CONFIG_KGDB_PORT NUM;
60

61 clock_p = clk_get(NULL, *"pclk™);
62 pclk = clk_get_rate(clock_p);

63

64 ubrdiv = (pclk / (UART BAUDRATE * 16)) - 1;
65

66 /* GPI10O ,

67 * GPH2 GPH3 TXDO RXDO

68 * GPH4 GPHS5 TXD1 RXD1

69 * GPH6 GPH7 TXD2 RXD2

70 */

71 if (index < MAX_PORT)

72 {

73 index = 2 + index * 2;

74

kgdb-serial.c

linux-2.6.22.6_ok.tar.



75 val = inl(S3C2410 GPHUP) | (0x3 << index);

76 outl(val, S3C2410 GPHUP);

7

78 index *= 2;

79 val = (inl(S3C2410 _GPHCON) & ~(~(OxF << index))) | \
80 (OXA << index);

81 outl(val, S3C2410 GPHCON);

82 3

83 else

84 {

85 return -1;

86 3

87

88 // 8N1(8 it )

89 wr_regl (CONF1G_KGDB_PORT_NUM, S3C2410SULCON, 0x03);
90

91 // / UART PCLK

92 wr_regl (CONFI1G_KGDB_PORT_NUM, S3€2410 UCON, 0x3cbh);
93

94 // FIFO

95 wr_regl (CONFI1G_KGDB_PORT_NUM, S3C2410 UECON, 0x51);
96

97 //

98 wr_regl (CONFI1G_KGDB_PORT_NUM, S3C2410 UMCON, 0x00);
99

100 //

101 wr_regl (CONFIG_KGDB_PORT_NUM, S3C2410_UBRDIV, ubrdiv);
102

103 return O;
104 }
105

GPIO

106 static void kgdb_serial_putchar(u8 c)

107 {

108 /* */

109 whille (1(rd_regb(CONFIG KGDB PORT NUM, S3C2410 UTRSTAT) & S3C2410 UTRSTAT TXE));
110



111 /*  UTXH UART */
112 wr_regb(CONFIG_KGDB_PORT_NUM, S3C2410 UTXH, c);
113 }

114

115 static int kgdb_serial_getchar(void)

116 {
117 /* */
118 while (1(rd_regb(CONFIG_KGDB_PORT NUM, S3C2410 UTRSTAT) & S3C2410_
UTRSTAT_RXDR));
119
120 /* URXH */
121 return rd_regb(CONFIG_KGDB.PORT _NUM, S3€2410_URXH);
122 %
123
kgdb_io_ops
124 struct kgdb_io kgdb_io _ops = {
125 -init = kgdb_serial_init,
126 -read_char = kgdb_serial_getchar,
127 -write_char = kgdb_serial_putchar,
128 3};
kgdb_io_ops kernel/kgdb.c
KGDB
4 Makefile
arch/arm/mach-s3¢2410/Makefile kgdb-serial.c
+ 0bj-$(CONFIG_KGDB_S3C24XX_SERIAL) += kgdb-serial.o
CONFIG_KGDB_S3C24XX_SERIAL lib/
Kconfig.kgdb
4 (X3 _, ]
= ‘+, >
° ““Method for KGDB communication”
choice

prompt *“*Method for KGDB communication™
depends on KGDB
+ default KGDB_S3C24XX_SERIAL if ARCH_S3C2410



. KGDB_S3C24XX_SERIAL
+ config KGDB_S3C24XX_SERIAL
+ bool "KGDB: On the S3C24xx serial port™
depends on ARCH_S3C2410
help
+ Enables the KGDB serial driver for S3C24xx
° KGDB_S3C24XX_SERIAL KGDB

config KGDB_BAUDRATE
int "Debug serial port baud rate™
depends on (KGDB_8250 && KGDB_SIMPLE_SERIAL) || \
KGDB_MPSC || KGDB_CPM_UART || \
- KGDB_TXX9 || KGDB_PXA_SERIAL || KGDB_AMBA PLO11

+ KGDB_TXX9 ||'KGDB_PXA_SERIAL || KGDB_AMBA_PLO11 ||
KGDB_S3C24XX_SERIAL

. KGDB_S3C24XX_SERIAL KGDB
1

config KGDB_PORT_NUM
int "Serial port number for KGDB™
range 0 1 if KGDB_MPSC
range 0 3

- depends on (KGDB_8250 && KGDB_SIMPLE_SERIAL) |] KGDB_MPSC |]] KGDB_TXX9
- default "1™

+ depends on (KGDB_8250 && KGDB_SIMPLE_SERIAL) || KGDB_MPSC || KGDB_TXX9 ||
KGDB_S3C24XX_SERIAL

+ default 0"
5 KGDB
““make menuconfig”” KGDB
Kernel hacking --->
[*]1 KGDB: kernel debugging with remote gdb // KGDB
[*] KGDB: Console messages through gdb // (printk)
GDB
Method for KGDB communication (KGDB: On the S3C24xx serial port) --->
//S3C24xx

< > KGDB: On ethernet (NEW)
(115200) Debug serial port baud rate (NEW) // 115200
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(0) Serial port number for KGDB (NEW) / 1 S3C24xx
““make ulmage”” vmlinux arch/arm/boot/ulmage
18.2.3 DDD GDB
1 DDD
DDD  ““Data Display Debugger”” GDB DBX WDB

Ladebug JDB XDB Perl Debugger Python Debugger

Graphical Data Display
DDD C/C++ Ada Fortran Pascal Modula-2  Modula-3

Graphical Data Display

GDB/DBX/XDB
DDD GDB
Ubuntu 7.10 DDD
$ sudo apt-get install ddd
2 GDB
GDB
GDB 4
GDB C/C++ Modula-2  Fortran
GDB GDB
Ubuntu 7.10 GDB x86 ARM
GDB arm-linux-gdb
http://www.gnu.org/software/gdb/ gdb-6.7.tar.bz2 /work/debug/ gdb-6.
7.tar.bz2 arm-linux-gdb

$ tar xjf gdb-6.7.tar.bz2

$ cd gdb-6.7/

$ ./configure --target=arm-Iinux
$ make
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$ sudo make install

3 arm-linux-gdb
KGDB arm-linux-gdb
1
KGDB console=kgdb  kgdbwait
GDB kgdb-serial.c
GDB

ulmage /work/nfs_root U-Boot

100ask> set bootargs noinitrd root=/dev/mtdblock 2 console=kgdb kgdbwait
100ask> nfs 0x31000000 192.168.1.57:/work/nfs_root/ulmage
100ask> bootm 0x31000000

Starting kernel

Uncompressing
L NUX - - o e o e e e e e e e e e e e e e e e e e R e e e e
...................................... done, booting the kernel.
arm-linux-gdb
2 arm-linux-gdb
arm-linux-gdb vmware Linux vmware
arm-linux-gdb U-Boot arm-linux-gdb

arm-linux-gdb

$ cd /work/system/linux-2.6.22.6
$ sudo arm-linux-gdb ./vmlinux
arm-linux-gdb
GNU gdb 6.7
Copyright (C) 2007 Free Software Foundation, Inc.
License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl._html>
This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law. Type "show copying"
and "show warranty"™ for details.
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This GDB was configured as "--host=i686-pc-linux-gnu --target=arm-

linux™...
(gdb)

(gdb) set remotebaud 115200
(gdb) target remote /dev/ttySO

kernel/kgdb.c 1775

Remote debugging using /dev/ttySO
0xc0067a28 in breakpoint () at kernel/kgdb.c:1775

1775 atomic_set(&kgdb_setting_breakpoint, 1);
(gdb)
GDB GDB
n c q GDB
GDB

arm-linux-gdb
““.gdbinit””

set remotebaud 115200
target remote /dev/ttySO

4 DDD arm-linux-gdb
arm-linux-gdb DDD DDD arm-linux-gdb
1
2 DDD
DDD ssh DDD
U-Boot
.gdbinit

DDD

$ cd /work/system/linux-2.6.22.6
$ sudo ddd --debugger arm-linux-gdb ./vmlinux

18.1
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18.3 Oops 2 %,g% N
\}
LN
18.3.1 Oops o
cc >3 \' O
Oops Q
Oops
Oops

““Unable to handle kernel NULL pointer dereference at virtual address 000000007
Oops
1 2

Internal error: Oops: 805 [#1]

Modules linked in:

CPU 0
CPU: O Not tainted (2.6.22.6 #36)
CPU

ID
Process swapper (pid: 1, stack limit = 0xc0480258)



Backtrace:

[<c001a6f4>] (s3c2410fb_probe+0x0/0x560) from [<c01lbf4e8>] (platform_drv_
probe+0x20/0x24)

Code: e24cb004 e24dd010 e59f34e0 e3a07000 (e5873000)

18.3.2 Oops
Linux 2.6.22 Qops Oops
PC
““-fno-omit-frame-pointer””

CONFIG_FRAME_POINTER .config

CONFIG_FRAME_POINTER ““make menuconfig””
CONFIG_FRAME_POINTER

18.3.3 Oops
1 Oops

LCD drivers/video/s3¢2410fb.c s3¢2410fb_

probe

int *ptest = NULL;
*ptest = 0x1234;

Oops

Unable to handle kernel NULL pointer dereference at virtual address 00000000
pgd = c0004000

[00000000] *pgd=00000000

Internal error: Oops: 805 [#1]

Modulles linked in:

CPU:- O Not tainted (2.6-22.6 #36)

PC is at s3c2410fb_probe+0x18/0x560

LR is at platform_drv_probe+0x20/0x24

pc : [<c00l1la70c>] Ir o [<cO01bf4e8>] psr: a0000013

Sp : c0481e64 1ip : c048lea0 fp : c0481le9c
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ri10:
r7 :
r3 :

00000000 r9 : c0024864 r8 : c03c420c
00000000 r6 : c0389a3c r5 - 00000000 r4 : c036256¢c
00001234 r2 : 00000001 rl1l : cO4cOfc4 rO : c0362564

Flags: NzCv IRQs on FIQs on Mode SVC_32 Segment kernel

Control: c000717f Table: 30004000 DAC: 00000017

Process swapper (pid: 1, stack limit = 0xc0480258)

Stack: (0xc0481e64 to 0xc0482000)

1e60:c02b1f70 00000020 c03625d4 c036256¢c c036256¢c 00000000 c0389a3c

1e80:
leaO:
lecO:
leeO:
1f00:
1f20:
1f40:
1f60:
1f80:
1fa0:
1fcO:
1feO:

c0389a3c c03c420c c0024864 00000000 c048leac c0481eal cO01bf4e8 c001a704
c0481ed0 c0481eb0 cO01bd5a8 c01bf4d8 c0362644 c036256c c01bd708 c0389a3c
00000000 c0481ee8 c0481ed4 c01bd788 c01bd4d0 00000000 c0481leec c0481f14
c048leec cO01lbc5a8 c01bd718 c038dac8 c038dac8 c03625b4 00000000 c0389a3c
c0389a44 c038d9dc c0481F24 c0481F18 c01bd808 c01bc568 c0481f4c c0481128
c01lbcd78 c01bd7f8 c0389a3c 00000000 00000000 c0480000 c0023ac8 00000000
c0481f60 c0481F50 cO01lbdc84 cOlbcdOc 00000000 c0481F70 c0481F64 cOlbf5fc
c01bdc14 c0481f80 c0481f74 c019479c ¢c01bf5a0 c0481FfF4 c0481f84 c0008cl4
c0194798 e3c338fT 0222423 00000000 0GO00001 2844004 00000000 OOOOOO0O
00000000 c0481fb0 c002bf24 c0041328 00000000 00000000 cO008b40 c00476ec
00000000 00000000 00000000 00000000 0O0OBO0O 00000000 00000000 00000000
00000000 00000000 00000000 c0481FF8 c0O476ec cO0008b50 c03cdf50 c0344178

Backtrace:

[<c001a6f4>] (s3c2410fb_probe+0x0/0x560) from {[<c01lbf4e8>] (platform drv_
probe+0x20/0x24)

[<c01bf4c8>] (platform_drv_probe+0x0/0x24) from [<c0lbd5a8>] (driver_probe_
device+0xe8/0x18c)

[<c01bd4c0>] (driver_probe _device+0x0/0x18c) from [<c01bd788>] (__driver_
attach+0x80/0xe0)

r8:00000000 r7:c0389a3c r6:c01bd708 r5:c036256¢ r4:c0362644

[<c01bd708>] (_ _driver_attach+0x0/0xe0) from [<cOlbc5a8>] (bus_for_each_
dev+0x50/0x84)

r5:c048leec r4:00000000

[<c01bc558>] (bus_for_each_dev+0x0/0x84) from [<c01bd808>] (driver_attach+
0x20/0x28)

r7:c038d9dc r6:c0389a44 r5:c0389a3c r4:00000000

[<cO01lbd7e8>] (driver_attach+0x0/0x28) from [<cOlbcd78>] (bus_add _driver+
0x7c/0x1b4)

[<cOlbccfc>] (bus_add_driver+0x0/0x1b4) from [<cO0lbdc84>] (driver_register+
0x80/0x88)

[<c01lbdc04>] (driver_register+0x0/0x88) from [<cO0lbf5fc>] (platform driver_
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register+0x6c/0x88)
r4:00000000

[<c01b¥590>] (platform driver_register+0x0/0x88) from [<c019479c>] (s3c2410fb_
init+0x14/0x1c)

[<c0194788>] (s3c2410fb_init+0x0/0x1c) fFrom [<c0008c14>] (kernel_init+0xd4/
0x28c)

[<c0008b40>] (kernel_init+0x0/0x28c) from [<c00476ec>] (do_exit+0x0/0x760)
Code: e24cb004 e24dd010 e59f34e0 e3a07000 (e5873000)
Kernel panic - not syncing: Attempted to kill init!

2 Oops

““Unable to handle kernel NULL pointer dereference at virtual address 00000000~

pc

[<c001a6f4>] (s3c2410fb_probe+0x0/0x560) From [<c0lbf4e8>] (platform drv_
probe+0x20/0x24)

platform_drv_probe $3c2410fb_probe
““c001a6f4>”  s3c2410fb_probe 0
0x560
““c01bf4e8>” platform_drv_probe 0x20
0x24

““[<c01bfde8>]>" $3c2410fb_probe
8 14 driver_probe_device

[<c01bd4c0>] (driver_probe_device+0x0/0x18c) from [<c01bd788>] (__driver_
attach+0x80/0xe0)
r8:00000000 r7:c0389a3c r6:c01bd708 r5:c036256¢c r4:c0362644

$3¢c2410fb_probe
do_exit —>

kernel_init —>
s3c2410fb_init —>



18.3 Oops

3 pc
Oops

platform driver_register ->

driver_register ->

bus add driver ->

driver_attach ->

bus for_each dev ->

__driver_attach ->

driver_probe_device ->

platform_drv_probe ->
$3¢2410fb_probe

PC is at s3c2410fb_probe+0x18/0x560
LR is at platform_drv_probe+0x20/0x24
pc : [<c00l1la70c>]

Ir :

[<c01bf4e8>]

““PC is at s3¢2410fb_probe+0x18/0x5607~

0x18

““pc : [<c001a70c>]""

4

psrs a0000013

$3¢2410fb_probe

c001a70¢(

vmlinux.dis

$ cd /work/system/linux-2.6.22.6

$ arm-linux-objdump -D vmlinux > vmlinux.dis

mov ip, sp

)

stmdb sp!, {r4, r5, r6, r7, r8, r9, sl, fp, ip, Ir, pc}

sub fp, ip, #4 ;
sub sp, sp, #16 ;

0x4
0x10

Idr r3, [pc, #1248] ; c00labec <.init+0x1284c>

mov r7, #0 ; OxO
str r3, [r7]

c001a70c
c001a6f4 <s3c2410fb_probe>:
c00la6f4: elaOc0O0d
c001a618: €92ddff0
c00la6fc: e24chb004
c001a700: €24dd010
c001a704: e59134e0
c001a708: e3a07000
c001a70c: e5873000
c001a710: €59030fc

““strr3, [r7]77

Oops

$3¢2410fb_probe

Idr 13, [r0, #252]
3

3 0x00001234 7 0 O

C

r7
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static Int __init s3c2410fb_probe(struct platform_device *pdev)
{

struct s3c2410fb_info *info;

struct fb_info *fbinfo;

struct s3c2410fb_hw *mregs;

int ret;

int irq;

int i

u32 lcdconl;

int *ptest = NULL;
*ptest = 0x1234;

mach_info = pdev->dev.platform: data;

““*ptest = 0x1234,%” ptest
C
18.3.4 Oops
Oops pc
CONFIG_FRAME_POINTER Oops
CONFIG_FRAME_POINTER
1
BSS 0
BSS 0
Ir
Ir
2
LCD Oops

Stack: (0xc0481e64 to 0xc0482000)

1e60:c02b1f70 00000020 c03625d4 c036256c c036256c 00000000 c0389a3c
1e80: c0389a3c c03c420c c0024864 00000000 cO0481leac c0481eal cO1lbf4e8 c001a704
lea0: c0481ed0 c0481eb0 c01bd5a8 c01b¥4d8 c0362644 c036256¢c c01bd708 c0389a3c
lecO: 00000000 c0481ee8 c0481led4 c01bd788 c01bd4d0 00000000 c048leec c0481f14
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1lee0: c048leec c01lbc5a8 c01bd718 c038dac8 c038dac8 c03625b4 00000000 c0389a3c

pc
Oops pc c001a70c vmlinux.dis
s3¢2410fb_probe
Ir

c001a6f4 <s3c2410fb_probe>:

c001a6f4: elaOcO0d mov ip, sp

c001a6f8: €92ddffo stmdb sp!, {r4, r5, r6, r7, r8, r9, sl, fp, ip, Ir, pc}
cO00la6fc: e24cb004 sub fp, ip, #4 ; Ox4

c001a700: e24dd010 sub sp, sp, #16 ; 0x10

c001a70c: e5873000 str r3, [r7] // pc ,c00l1la70c
{rd, 15, 16, 17, 18, 19, sl, fp, ip, I, pc} 11 ““sub sp, sp, #167~
16 11 x 4+16 15
15
1e60: c02b1f70 00000020 c03625d4 c036256¢c c036256¢c 00000000 c0389a3c
rd r5 ré
1e80: c0389a3c c03c420c c0024864 00000000 c0481eac c0481eal cO1lbf4e8 c001a704
r7 r8 9 sl fp ip Ir pc
Ir c01bf4e8 $3c2410fb_probe
Ir
Ir
Ir c01bf4e8 vmlinux.dis

platform_drv_probe

Ir

c01bf4c8 <platform _drv_probe>:
c01bf4c8: elaOcO0d mov ip, sp
cO0lbf4cc: €92dd800 stmdb  sp!, {fp, ip, Ir, pc}

c01bf4e8: e89da800 ldmia sp, {fp, sp, pc} // Ir (c01lbf4e8)

{fp, ip, I, pc} 4 4 Oops
s3¢c2410fb_probe 4 platform_drv_probe
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lea0: c0481ed0 c0481eb0 c0lbd5a8 c01bf4d8
fp ip Ir pc

Ir c01bd5a8 platform_drv_probe

Ir

Sp

Ir



20.1 Linux
20.1.1 Linux
1
CPU

CPU

CPU
swi

Software Interrupt Instruction

ocoono
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o SWi SWi SWi
2 Linux
start_kernel init/main.c trap_init init_IRQ
1 trap_init
trap_init arch/arm/kernel/traps.c
(X3 Y CPU
ARM CPU 0x00000000
Oxffff0000 Linux trap_init Oxffff0000
708 void __init trap_init(void)
709 {
721 memcpy((void *)vectors, _ vectors start, 'vectors end - _vectors start);

722 memcpy((void *)vectors + 0x200, _stubs start, _stubs end - _stubs start);

734 }
721 vectors Oxffff0000 __vectors_start _ vectors_end
arch/arm/kernel/entry-armv.S Oxffff0000
CPU
“ 7 __stubs_start
__stubs_end arch/arm/kernel/entry-armv.S 722
Oxffff0000+0x200
arch/arm/kernel/entry-armv.S
““stubs_offset””
Oxffffo000 0xffff0000+0x200
1059 .equ stubs_offset, _ vectors start + 0x200 - _ stubs start
1060

1061 .globl _ vectors_start



arch/arm/kernel/entry-armv.S

1002
1003

1004

1005

1006

1007

1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019

1002

20 ___Linux

vectors_start:

swi SYS_ERRORO /* CPU */
b vector und + stubs offset CPU */
Idr pc, -LCvswi + stubs offset /* swi */
b vector_pabt + stubs offset /* */
vector_dabt + stubs offset /* */
vector_addrexcptn + stubs offset /* */

vector_irq + stubs_offset

O T T T

vector_fiq + stubs_offset

-globl _ vectors_end

vectors_end:

vector_und vector_pabt

vector_stub und, UND MODE

-long _ und_usr

-long _ und_invalid
-long _ und_invalid
-long _ und_svc

-long _ und_invalid
-long _ und_invalid
-long _ _und_invalid
-long _ und_invalid
-long _ und_invalid
-long _ und_invalid
-long _ und_invalid
-long _ _und_invalid
-long _ und_invalid
-long _ und_invalid
-long _ und_invalid
-long _ und_invalid

vector_stub

““vector_und”” vector_stub

vector_stub

/* 1rg */
/> fiq */

vector_und

@ .0 (USR_26 / USR_32)

@ 1(FIQ 26 / F1IQ 32) FIQ

@ 2 (IRQ 26”7/ IRQ 32) IRQ

@ 3 (SVC_26 / SVC_32)

e 90 9O O © © © © © ©®© ® ®

= O Q2 O T 9 © 0 N O 0o »

““und, UND_MODE">"
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ro Ir spsr
1004 1019 CPU
vector_stub CPU
1004 1019
1004 __und_usr
1007 __und_svc
““__und_invalid”” ARM CPU 7
16
_und_usr __und_svc
C
C do_undefinstt C
5
arch/arm/kernel/traps.c
C do_undefinstr
arch/arm/mm/fault.c
C
do_DataAbort do_PrefetchAbort
arch/arm/mml/irg.c
asmado_IRQ
arch/arm/kernel/calls.S
Swi Swi [23:0]
““swi index”” swi
sys_open sys_read sys_write
Linux 2.6.22.6 FIQ
trap_init C
C
C do_undefinstr
Swi

Sys_

2 init_IRQ
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UART
init_IRQ arch/arm/kernel/irg.c
asm_do_IRQ
20.1
. vector_stub irg, IRQ _MODE, 4
0xFFFF0200 -
vector_1irq:
i Hasm_do_IRQ firarch/arm/mm/irg. e X
vector_stub dabt, ABDMODE, 8
vector_dabt;
i H deDataihort fiarch/arm/mn/fault. ¢ X
veetor, stub pabt, ABT_MODE, 4
yector_pabt:
fH doPpefetchibort fi:arch/arm/mm/fault. i 3
OxEFERO000 wERs S e
XFFRO000 1 TSYS ERRORD
OXP‘P‘P‘P‘OOM b vector_und + stubs_offset vector_stub und, UND MODE
OXP‘P‘P‘P‘OO% ldr pe, .LCvswi + stubs offset vector_und:
OxFFFFO00C b vector_pabt + stubs_offset [}/ | |
0xFFFFO010 - v < - . ey
o b vector dabt + stubs offset I H do_undefinstr fEarch/arm/kernel /traps, eTTaE X
OXP‘P‘P‘HOOM b vector_addrexcptn + stubs_offset [/ \ | [ereee
OXP‘P‘P‘P‘OO]% b vector_irq + stubs_offset
OxFFFFO01C b vector fiq + stubs_offset vector_fiq:
fiarch/arm/kernel/entry—armv. ST X\ | [
vector_addrexcptn:
fiarch/arm/kernel/entry-armv. SHvig X
ENTRY (vector swi)
P & sys HLAGeaE| frarch/arm/kernel/calls. ST X
fi:arch/arm/kernel/entry—common. ST74E X
20.1 ARM Linux
20.1.2
ARM Linux 5
20.1
20.1 ARM Linux
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ARM break
Thumb break
ARM mrc
translation fault
section translation fault
page translation fault
section permission fault
page permission fault
GPIO WDT usB UART
swi sys_open sys_read® sys) write
20.2 Linux
20.2.1
1
Linux irg_desc
irg_desc irg_desc
include/linux/irq.h
151 struct irg_desc {
152 irg_flow_handler_t handle_irq; /* */
153 struct irg_chip *chip; /* */
157 struct irgaction *action; /* */
158 unsigned int status; /* IRQ */
175 const char *name; /* */

176 } cacheline_internodealigned_in_smp;



152 handle_irq
asm_do_IRQ irg_desc handle_irg handle_irq chip
action
153 irg_chip include/linux/irg.h
98 struct irg_chip {
99 const char *name;
100 unsigned int (*startup)(unsigned iInt irq); /* , ,
“enable™ */
101 void (*shutdown) (unsigned int irq); /*
“disable™ */
102 void (*enable) (unsigned intirqg); Vil
“unmask™ */
103 void (*disable)(unsigned int irq); 1> "mask™ */
104
105 void  (*ack)(unsigned int irq); J/* .
*/
106 void (*mask) (unsigned int irq); /> */
107 void (*mask_ack)(unsigned int irq); /* */
108 void (*unmask) (unsigned int irq); /* */
126 }
irq_desc 157 irgaction include/linux/interrupt.h
irgaction
irgactio action irg_desc
84 struct irgaction {
85 irg_handler_t handler; /* */
86 unsigned long flags; /* */
87 cpumask_t mask; /* SMP( ) */
88 const char *name; /* *cat /proc/interrupts®
*/
89 void *dev_id; V/ handler
*/
90 struct irgaction *next;
91 int irq; /5 /4
92 struct proc_dir_entry *dir;

93 };
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irg_desc ““struct irg_chip *chip struct irgaction *action”” 3
3 20.2

irq_descHiRHA .
BEABCALTUN AL A1
RN L s _do_ | RQAHR W 1 0E Rihand Te_i rahst b1

irq_descl0] irg_desc[1] irq_desc[\R_IRQS - 11
handle_irg O VTR N L eA B handle_irqg 1 VRN L e 3 handle_irg
chip FRNORG R U e R R chip PRV L Uil oy B chip
action [P action B e action
irq_chip#ify irg_chip4ify
startup startup
shutdown shutdown
cnable cnahle
disable disahle 7
ack TSI o] e ack IRyl o 2
mask mask
mask_ack mask_ack
unmask unmask
: irqaction&iify s irqactiongify
handler JEF M B #LA 2L | [handler JEJE I T A A1 P B
[Mags [ags
dev_id dev_id
next next
A
irqaction&iify &
handler JUF IO | e A B e 5
[Mags
dev_id
next
A
20.2 Linux
CPU vector_irq
vector_irq asm_do_IRQ

asm_do_IRQ irg_desc handle_irq
handle_irq chip

A w0 DN -

5 handle_irq action
irg_desc
handle_irg chip action action
2
init_IRQ arch/arm/kernel/irg.c

156 void __init init_IRQ(void)
157 {
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158 int irqg;

159
160 for (irqg = 0; irq < NR_IRQS; irg++)
161 irg_desc[irqg]-status |= IRQ_NOREQUEST | IRQ_NOPROBE;

167 init_arch_irqQ;

168 }
160 161 irg_desc
167 S3C2410 S3C2440
s3c24xx_init_irq Linux machine_desc init_irq
s3c24xx_init_irq arch/arm/plat-s3c24xx/irg.c
irg_descfirg].chip irq_desc[irg]. handle_irq
EINT4 EINT23
760 for (irgno = IRQ_EINT4; irgno <= IRQ_EINT23; irgno++) {
761 irqdbf('registering irg %d (extended s3c irg)\n', irgno);
762 set_irg_chip(irgno, &s3c_irgext_chip);
763 set_irg_handler(irgno, handle_edgecCirq);
764 set_irg_flags(irgno, IRQF _VALID);
765 }
762  set_irg_chip ““irg_desc[irgno].chip = &s3c_irgext_chip”~”

irg_desc[irgno].chip

763 handle_edge _irq ““irq_desc[irgno]. handle_irq =
handle_edge_irq”~ handle_edge_irq
764 ““IRQF_VALID>~
S3C2410 S3C2440 init_IRQ 20.2
irg_desc chip handle_irq
20.2.2
request_irq request_irq
irg_desc action
request_irq kernel/irg/manage.c

int request_irq(unsigned int irq, irg_handler_t handler,
unsigned long irgflags, const char *devname, void *dev_id)
request_irq 4 irgaction setup_irq
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527 action = kmalloc(sizeof(struct irgaction), GFP_ATOMIC);

531 action->handler = handler;

532 action->flags = irqgflags;

533 cpus_clear(action->mask) ;

534 action->name = devname;
535 action->next = NULL;

536 action->dev_id = dev_id;

559 retval = setup_irq(irq, action);

setup_irq kernel/irg/manage.c 3
1 irgaction irq_desclirq] action
action
irgaction irqaction
“ ”? IRQF_SHARED
irgaction
2 irq_desclirq] chip
chip init IRQ

irg_chip_set_defaults

251 void irqg_chip_set _defaults(struct irqg_chip *chip)

252 {

253 if (Ichip->enable)

254

chip->enable = default_enable; /*

255 if (Ichip->disable)

256

chip->disable = default_disable; /*

257 it (Ichip->startup)

258

chip->startup = default_startup; /*

259 it (Ichip->shutdown)

260

chip->shutdown = chip->disable;

261 it (Ichip->name)

262

chip->name = chip->typename;

263 ifT (Ichip->end)

264
265 }

3

chip->end = dummy_irg_chip.end;

kernel/irgfchip.c

chip->unmask */

*/

chip->enable */
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requet_irq irgflags
irg_desclirq] chip->set_type
4 action
4
irg_desc[irq] status IRQ_NOAUTOEN
chip->startup  chip->enable
“c 7z irg_desc[irqg].status
IRQ_NOAUTOEN regeust_irg
regeust _irq “c 7
1 irg_desc[irq] action
2
3
regeust_irq
20.2.3
asm_do_IRQ C arch/arm/kernel/irg.c

111 asmlinkage void __exception asm do_IRQ(unsigned int irg, struct pt_regs *regs)
112 {

113 struct pt_regs *old_regs = set_irg_regs(regs);

114 struct irg_desc *desc = irg_desc + irq;

125 desc_handle_irq(irg, desc);

132 }
125 desc_handle_irg desc handle_irg
irg_desc[irg].handle_irq
asm_do_IRQ irq IRQ_EINTO (IRQ_EINTO +
31) 32
S3C2410 S3C2440 INTPND 1
INTOFFSET 0 31 asm_do_IRQ
INTOFFSET irg irg_desc
32 asm_do_IRQ irq “c 7z
irg_descfirg].handle_irq irgno
irq_desc[irgno].handle_irq
EINT8 EINT23

1 INTOFFSET 5 asm_do_IRQ irg
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IRQ_EINTO+5 IRQ_EINT8t23 125 irg_desc[IRQ_
EINT8t23].handle_irq

2 irg_desc[IRQ_EINT8t23].handle_irq init_IRQ

s3c_irg_demux_extint8

3 s3c_irg_demux_extint8 arch/arm/plat-s3c24xx/irg.c
EINTPEND EINTMASK
irg_desc handle_irq

558 static void

559 s3c_irg_demux_extint8(unsigned int irq,

560 struct irg_desc *desc)
561 {
562 unsigned long eintpnd = __raw_readl (S3C24XXEINTPEND) ; /7* EINT8 EINT23
, 1*/
563 unsigned long eintmsk = _ raw_readl (S3C24XX_EINTMASK); /* */
564
565 eintpnd &= ~eintmsk; /* =5//
566 eintpnd &= ~Oxff; /* 8" (EINT8 8 ) */
567
568 /* */
569
570 while (eintpnd) {
571 irqg = _ ffs(eintpnd); /* eintpnd 1 */
572 eintpnd &= ~(1<<irq); /* 0 */
573
574 irq += (IRQ_EINT4 - 4); /* : irg 8 ,
IRQ EINT8 */
575 desc_handle_irq(irg, irg_desc + irq); /*
*/
576 }
577
578 }
4 |IRQ_EINT8 IRQ_EINT23 init_IRQ
handle_edge _irq 575

kernel/irg/chip.c
handle_level_irq

445 void Ffastcall
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446 handle_edge_irq(unsigned int irq, struct irg_desc *desc)
447 {

466 kstat_cpu(cpu) -irgs[irqg]++;
467

468 /* Start handling the irq */
469 desc->chip->ack(irq);

497 action_ret = handle_IRQ event(irg, action);

507 }
466
469 IRQ_EINTS
IRQ_EINT23 desc->chip init_IRQ
s3c_irgext_chip desc->chip->ack s3c_irgext_ack arch/arm/plat-s3c24xx/ irg.c
497 handle_IRQ_event action
kernel/irg/handle.c
139 do {
140 ret = action->handler(irq, action->dev_id); /*
*/
141 if (ret == IRQ_HANDLED)
142 status |= action->flags;
143 retval |= ret;
144 action = action->next; /5 */

145 } while (action);

140 irg action->dev_id
request_irq dev_id
irg_descl[irg].handle_irqg handle_level _irq
kernel/irg/chip.c handle_edge_irq

335 void fastcall

336 handle_level _irq(unsigned int irq, struct irg_desc *desc)
337 {

343 mask_ack_irq(desc, irq);
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348 kstat_cpu(cpu).-irgs[irq]++;

364 action_ret = handle_IRQ event(irqg, action);

371 desc->chip->unmask(irq);
374 }
343
y 4
348
364 handle_IRQ_event action
371 343
handle_edge_irq handle_level irq
handle_level_irqg SoC
SoC
SoC
1 asm_do_IRQ irq
2 asm_do_IRQ irq irg_desc[irg].handle_irq
handle_level irqg
handle_edge irq
3 handle_level irg
4 irg_desc[irg].action
5 handle_level irqg
20.2.4
free_irq
request_irq kernel/irg/manage.c

void free_irg(unsigned int irq, void *dev_id)

irg  dev_id regeust _irq
irq action dev_id  action
dev_id
dev_id
free_irq regeust _irg

1 irg dev_id action
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2 IRQ_DESC[IRQ].CHIP->SHUTDOWN  IRQ_
DESC[IRQ]. CHIP->DISABLE

20.3
20.3.1
4 20.3
3.3V
ML S
TCLK1/EINT19/GPG11 1
nSS1/EINT11/GPG3
EINT2/GPF2
EINTO/GPFO
$3C2410/53C2440 ]
K1 K2 K3 K4
20.3
drivers_and_test/buttons/s3c24xx_buttons.c

1
130 /*
131 * "iInsmod s3c24xx_buttons.ko"
132 */
133 static int __init s3c24xx_buttons_init(void)
134 {
135 int ret;
136
137 /*
138 * file_operations
139 * file_operations
140 * BUTTON_MAJOR s3c24xx_buttons_fops
141 * BUTTON_MAJOR 0
142 */

143 ret = register_chrdev(BUTTON_MAJOR, DEVICE NAME, &s3c24xx_buttons_fops);



144 if (ret < 0) {

145 printk(DEVICE_NAME ™ can"t register major number\n');
146 return ret;

147 }

148

149 printk(DEVICE_NAME * initialized\n™);

150 return O;

151 }

152

153 /*

154 =* “rmmod s3c24xx_buttons.ko'

155 */

156 static void __exit s3c24xx_buttons_exit(void)
157 {

158 /* */

159 unregister_chrdev(BUTTON_MAJOR, DEVICE'NAME) ;
160 }

161

162 /* */

163 module_init(s3c24xx_buttons_init);

164 module_exit(s3c24xx_buttons_exit);

165
LED ““insmod s3c24xx_buttons.ko””
s3c24xx_buttons_init ““rmmod s3c24xx_buttons.ko””
s3c24xx_buttons_exit register_chrdev

s3c24xx_buttons_exit
s3c24xx_buttons_fops

119 /*

120 * open read write

121 *

122 */

123 static struct file operations s3c24xx_buttons_fops = {

124 -owner = THIS_MODULE, /* .
this module */

125 -open = s3c24xx_buttons_open,

126 .release = s3c24xx_buttons close,

127 .read = s3c24xx_buttons read,

128 };
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123 125 3
2 s3c24xx_buttons_open

open(*/dev/buttons”, ) s3c24xx_buttons_open

54 /* /dev/buttons open( )
55 * s3c24xx_buttons_open
56 */
57 static int s3c24xx_buttons open(struct inode *inode, struct file *file)
58 {
59 int i;
60 int err;
61
62 for (i = 0; i < sizeof(button_irgs)#sizeof(button_irgs[0]); i++) {
63 //
64 err = request irg(button_irgs[i]-irg, buttons_ interrupt, button_
irgs[i]-flags,
65 button_irgs[i].-name, .(void *)&press_cnt[i]);
66 it (err)
67 break;
68 3}
69
70 it (err) {
71 //
72 i—--;
73 for (G 1 >=0; i--)
74 free_irq(button_irqgs[i]-irqg, (void *)&press cnt[i]);
75 return -EBUSY;
76 3
7
78 return O;
79 }
80
64 request_irg
4 GPIO
buttons_interrupt ““(void *)&press_cnt[i]”~ buttons_interrupt



64 button_irgs 4
““cat /proc/interrupts””

15 struct button_irqg_desc {

16 int irq; /= 274

17 unsigned long flags; /* */
18 char *name; a =5//

19 };

20

21 /* */

22 static struct button_irg_desc button_irgs [] = {

23 {IRQ_EINT19, IRQF TRIGGER_FALLING, "KEY1"}3 ' /* K1 */
24 {IRQ_EINT11, IRQF_TRIGGER_FALLING, "KEY2"}, /* K2 */
25 {IRQ_EINT2, IRQF _TRIGGER_FALLING, "KEY3"“}, /* K3 */
26 {IRQ_EINTO, IRQF _TRIGGER_FALLING, “"KEY4"}, /* K4 */
27 };

28

3 s3c24xx_buttons_close

s3c24xx_buttons_close s3c24xx_buttons_open 4

82 /* /dev/buttons close( )

83 * s3c24xx_buttons_close

84 */

85 static int s3c24xx_buttons_close(struct inode *inode, struct file *File)
86 {

87 int i;
88

89 for (i = 0; i < sizeof(button_irgs)/sizeof(button_irgs[0]); i++) {
90 //

91 free_irq(button_irqgs[i]-irqg, (void *)&press cnt[i]);

92 3}

93

94 return O;

95 }

96
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s3c24xx_buttons_read

press_cnt $3c24xx_buttons_read
press_cnt

32 /* :

33 * s3c24xx_buttons_read

34 *

35 */

36 static DECLARE_WAIT _QUEUE_HEAD(button_waitq);

37

38 /* , 1 s3c24xx_buttons_read 0 */

39 static volatile int ev_press = 0;

98 /* /dev/buttons read( )

99 =* s3c24xx_buttons_read

100 */

101 static int s3c24xx_buttons_read(struct file *filp, char _ _user *buff,

102 size_tccount, loff_t *offp)

103 {

104 unsigned long err;

105

106 /* ev_press 0 */

107 wait_event_interruptible(button_waitq, ev_press);

108

109 /* ev_press 1 0 */

110 ev_press = 0O;

111

112 /* 0 */

113 err = copy_to_user(buff, (const void *)press_cnt, min(sizeof(press_cnt),
count));

114 memset((void *)press_cnt, 0, sizeof(press_cnt));

115

116 return err ? -EFAULT : O;

117 }

118

107 wait_event_interruptible ev_press 0 0
button_waitq
36 ev_press 1



_________________ _ - - 203 -
s3c24xx_buttons_read 0 ev_press O
buttons_interrupt
110 ev_press O
113 press_cnt buff
copy_to_user
114 press_cnt 0
5 buttons_interrupt
4 buttons_interrupt

42 static irgreturn_t buttons_interrupt(int irq, void *dev_id)

43 {
44 volatile int *press_cnt = (volatile int *)dewid;
45
46 *press_cnt = *press_cnt + 1; VA 1>/
47 ev_press = 1; P\ */
48 wake_up_interruptible(&button waitq); "’ /* */
49
50 return IRQ_RETVAL(IRQ_HANDLED);
51 }
52
buttons_interrupt irg
request_irq ““&press_cnt[i]”~ 65
46 1
47 48 ev_press 1
s3c24xx_buttons.c drivers/char drivers/char/Makefile

obj-m += s3c24xx_buttons.o

““make modules”” drivers/char
s3c24xx_buttons.ko /lib/modules/2.6.22.6/
““insmod s3c24xx_buttons”” ““rmmod s3c24xx_buttons”~

20.3.2

drivers_and_test/buttons/button_test.c
button_test {usr/bin/

# mknod /dev/buttons c 232 0

dev _id

“make,’
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K1 has been pressed 2 times!

button_test

““killall button_test””

button_test.c

““insmod s3c24xx_buttons””

““insmod s3c24xx_buttons””
buttons

Character devices:

232 buttons

# button_test &

button_test

4

“&s’

/dev/buttons

““cat /proc/interrupts””

““struct irg_chip *chip~”

regeust_irq

# cat /proc/interrupts

16:
18:

55:
63:

CPUO
1
0

0
22

s3c-ext0
s3c-ext0

s3c-ext

s3c-ext

01 #include <stdio.h>

KEY4
KEY3

KEY2
KEY1

“<Ctrl + C*

““cat /proc/devices”

232

““cat /proc/interrupts
button_test
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_________________ o S 741
02 #include <stdlib.h>
03 #include <unistd.h>
04 #include <sys/ioctl.h>
05
06 Int main(int argc, char **argv)
07 {
08 int i;
09 int ret;
10 int fd;
11 int press cnt[4];
12
13 fd = open(**/dev/buttons', 0); //
14 if (fd < 0) {
15 printf('Can™t open /dev/buttons\n');
16 return -1;
17 3}
18
3
19 // read
20 while (1) {
21 //
22 ret = read(fd, press_cnt, sizeof(press_cnt));
23 if (ret <0) {
24 printf("'read err!\n);
25 continue;
26 }
27
28 for (i = 0; i < sizeof(press_cnt)/sizeof(press cnt[0]); i++) {
29 // 0
30 it (press_cnt[i])
31 printf(*"'’K%d has been pressed %d times!I\n", i+1, press cnt[i]);
32 }
33 }
34
22
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