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ARM Bootloaders

+ U-Boot&ARM bootloaderfr

armboot Jin A 3| ppcboot 1% T u-boot
~z frarm720, arm920, arm926, CortexA8, sal1100, xscale

+ Blob
blobZ LART [ F2£4% F [¥Jbootloader
A3 Z AARMES |

+ Redboot
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U—bOOtﬂg’nJ oot E & ow

1+ u-boot(Universal Boot Loader) & ?ﬁlDENX/J\QﬂiE KIHT
%2 Ptk AU CPU R bootloaderfE /7 . EEGPLA K .

1 8XXROM . PPCBOOT. ArmbootiZ & & Feis A ik ;

1+ U-boot 114 &
RIBGHEW . 2 THBE (MBS
XRZMGEREREN (WEFEWcpuEF)
TRAZSER (BWEAEBPE200LM, LEFLEHboardH )
WELEE. BRETRE
TR, USB. SDEZRHHUFI%RE
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U-bootf 4B
= S =] BRARALHESS A
Samsung —— S3C2410 —— SMDK2410
A
uboot . FS2410

10

www.hgyj.com.cn


http://www.hqyj.com.cn

U-BootBREH
y PSR
board, cpu, lib_arm, include...
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U-BootHFR%&4 felalt

board Board dependent files,
RPXlite(mpc8xx), smdk2410(arm920t), sc520 cdp(x86) ...
cpu CPU specific files,
mpc8xx, ppcdxx, arm920t, cortexA8, xscale, 1386
lib_ppc Files generic to PowerPC architecture
lib_arm Files generic to ARM architecture
lib_i386 Files generic to X86 architecture
include Header Files and board configs
12 www.embedu.org



http://www.embedu.org

U-BootHF5%14

common Misc functions
lib_generic Generic library functions
net Networking code
fs File System Code
post Power On Self Test
drivers Common used device drivers
disk Hard disk interface code
rtc Real Time Clock drivers
examples Example code
13 www.embedu.org
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U-bootii S48
F R R

WRERE . B, FeasSiiELH

} printenv T B S AR 5
Uboot> printenv
baudrate=115200
ipaddr=192.168.1.1
ethaddr=12:34:56:78:9A:BC
serverip=192.168.1.5
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U-bootii S48

} setenv B ELHTITAR
Uboot> setenv myboard FS2410
Uboot> printenv
baudrate=115200
Ipaddr=192.168.1.1
ethaddr=12:34:56:78:9A:BC
serverip=192.168.1.5
myboard=FS2410
Environment size: 102/8188 bytes

1 saveenv

e = e X PTAT 22 S {E AT Aflash
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U- bootnp@ a
v tftp I 2% N E R

Uboot> tftp 33000000 zimage

Uboot> go 33000000

1 loadb # i) B D KermitPh i T 2% 315
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U-bootis £ 1148

+ md E IR NATIX I 2
F mm BN AR, Hubk B3R

y nm BN AE, HiEA B i

} mw H 78 YA
+ mtest K AT .

}cp ¥ IL—HL N A3
+ cmp FLE P B N A7

B
X

+ mw 0x32000000 ff 0x10000

17
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* F &5 5

U-bootmSNes

} protect 5 ORI FRAE
protect on 1:0-3(ih & %J 25 —EHRFLASHI¥0-3)3 X AT fR4)
protect off 1:0-3H Il 5 £13

—

1 erase #R X
erase M FRFLASH X
erase 1:0-2(3ft & 44— FRFLASHF0-2)55 X 3E4 T 1 %)
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U-bootis £ 17148

1 nand
1 nand
1 nand
1 nand
1 nand
1 nand
1 nand

1 nanc

19

info: I& 7~NAND 1 %%
device[dev]: ./~ BB Y HT X &
bad — B /R ER

read[.jffs2[s]] addr off size
write].jffs2] addr off size
erase [clean] [off size]

read.oob addr off size

write.oob addr off size
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U- bOOtnp@ 27’ e

} 90 HAT WNAF I RERIARAS, A1) HHBR L 2
fi 7 Hu il

;- bootm AT P 17 H 1 — eI
SR HERFCI R . 0 ymkimagedt #Ei
19

+ bootp iWHIL ML 5l 5 EEHE AT BCE AL
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U-Boot BaldiENA

;&

F—HrBUE L

- FlashH

N —a /,_4

REXEN

* F &5 5

LA A

T2 s

WHECPSR. KHIAET M. BT B
FMMU. EHI/D cache. WAEWIEEAL,

e, WEHERK. i§2BSSE

+ cpu/arm920t/start.S

21
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cpu/arm920t/start.S

bR ) AR
.globl _start
_start: b start_code

22

|dr
|dr
|dr
|dr
|dr
|dr
|dr

pc, undefined _instruction
pc, software interrupt

pc, prefetch abort

pc, data abort

pc, not used

pc, Irg

pc, fig
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=1 v

start code:
mrs rO, cpsr
bic r0, rO, #Ox1f ; (G
orr r0, r0, #0xd3 ; 5 E0xd3= 1101 0011
msr cpsr, ro

Condition Code Flags (Resarved) Control Bits
[ I [ I [ I
31 30 29 28 27 26 25 24 23 8 [) ] ] 4 3 2 1 0
N | Z cC|w ' ' * . . . * | F [T [M4]M3|M2|M | MO
L1 [ ]
L Overflow L Mode bits
Carry/Borrow/Extand State hit
Zero FIQ disable
Magative/Less Than IR disahle

23 www.embedu.org
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IRV E X

24

M[4:0] Mode Visible THUMB state registers Visible ARM state registers

10000 User R7_.RO, R14_RO,

LR, SP PC, CPSR

PC, CPSR
10001 FIQ R7_.RD, R7_R0,

LR _fig, SP_fig R14 fig. RE _fig,

PC, CPSR, SPSR_fig PC, CPSR, SP3R_fig
10010 IRQ R7..R0D, R12..R0,

LR irg, SP_irg R14 irg, R13 _irg,

PC, CPSR, SPSR_irg PC, CPSR, SPSR_irg
10011 Supervisor R7_.RO, R12_R0O,

LR sve, SP_sve, R14 sve, R13_swve,

PC, CPSR, SPSR_svc PC, CPSR, SPSR_svc
10111 Abort R7_.RO, R12_RO,

LR_abt, SP_abt, R14 abt, R13_abt,

PC, CPSR, S5PSR_abt PC, CPSR, 5PSR_abt
11011 Undefined R7..RO R12_RO,

LR_und, SP_und, R14_und, R13_und,

PC, CPSR, SPSR_und PC, CPSR
11111 System R7_.RO, R14_RO,

LR, SP PC, CPSR

PC, CPSR

www.embedu.orqg
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XH&IJ5

|dr

mov
Str

r0, =pWTCON
r1l, #0x0

rl, [rO]

Register Address RIW Description Reset Value
WTCON 0x53000000 RW | Watchdog timer control register 0x8021
25 www.embedu.org
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mov rl, #OxFIffffff

ldr rO, =INTMSK

str rl, [rO]

Register Address R/W Description Reset Value
INTMSK 0X4A000008 R/W | Determine which interrupt source is masked. The OxFFFFFFFF

masked interrupt source will not be serviced.
0 = Interrupt service is available.
1 = Interrupt service is masked.

26
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RIFE < /2HREF

mov 1O, #0
mcr pl5,0,r0, c/,c/, 0 /* flushv3/v4 cache™*/
mcr pl5,0,r0,c8,c/7,0 /* flushv4 TLB */

Function Data Instruction
Invalidate |ICache & DCache SBZ MCR p15,0,Rd,c7,c7,0
Invalidate TLB(s) SBZ MCR p15,0,Rd,c8,c7,0
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= HEMMUIES

mrc pl5, 0, r0, cl, cO, 0

bic 10, rO, #0x00002300 @ clear bits 13, 9:8 (--V- --RS)
bic r0, r0, #0x00000087 @ clear bits7, 2:0 (B--- -CAM)
orr 10, rO, #0x00000002 @ set bit 1 (A) Align

orr 10, rO, #0x00001000 @ set bit 12 (1) I-Cache

mcr pl5, 0, rO, cl, c0, 0

28 www.embedu.org
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1IRE2RAM

+ board/samsung/smdk2410/lowlevel 1nit.S

mov Ip, Ir
bl lowlevel init
mov Ir, Ip
mov pc, Ir
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&EE(I(Relocate) fUilES

¥ DA R AT e ik SR — 2L
cpu/arm920t/u-boot.lds

+ 4 u-boot I\ Flash 45z 21 iy 17 1
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EE(AISEIN o
1. relocate: [* relocate U-Boot to RAM */

2. adr rO, start /*current address of code */

3. ldr rl, TEXT BASE/* test if werun from flash or ram*/
4. cmp ro, rl [* don't reloc during debug */

5. beq stack setup

6. ldr r2, armboot_start

7. ldr r3, armboot_end

8. sub r2,r3,r2 [* 12 <- size of armboot */

0. add r2,ro, r2 [* r2 <- source end address */

10. copy_loop:

11.  ldmia r0!, {r3-r10}  /* copy from source address [rO] */
12.  stmia rl!, {r3-r10} [* copy to target address [rl] */
13.  cmp 1o, r2 /* until source end addreee [r2] */

14. ble copy loop

31
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stack setup:
ldr rO, TEXT BASE /* upper 128 KiB: relocated uboot */
sub r0O, r0, #CFG_MALLOC LEN /* maloc area*/
sub rO, r0, #CFG_GBL_DATA_SIZE /* bdinfo*/
#ifdef CONFIG_USE IRQ
sub rO, ro,
#(CONFIG_STACKSIZE IRQ+CONFIG _STACKSIZE FIQ)
#endif
sub sp, rO, #12 /* leave 3 words for abort-stack  */
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i BSSER, HEAEEICERZEY

clear bss:
ldr rO, bss start /* find start of bss segment  */
ldr rl, bss end /* stophee */
mov r2, #0x00000000 /* clear */
clbss I
str r2,[rO] /* clearloop... */

add rQ0, r0, #4

cmp 10, rl

ble clbss |

ldr pc, start_armboot
_start_armboot: .word start_armboot
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sB—BiEACES

+ lib_arm/board.c

void start_armboot (void)

Init_fnc_ptr = init_sequence;
for (; *init_fnc_ptr; ++init_fnc_ptr) {
If (*init_fnc_ptr)() '=0) { hang(); } }

for (;;) {

main_loop (); }
}

34 www.embedu.org



http://www.embedu.org

{fu-bootHRiRINAG<S

+ cmd tol t Include/command.h

struct cmd_tbl s{
char * name;
It maxargs,
Int repeatabl e;
int (*cmd)(struct cmd_tbl_s*, int, int, char *[]);
char * usage;
char *help;
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e hello

+ common/cmd_hello.c

#include <common.h>
#incude <command.h>

Int do_hello(cmd _tbl _t *cmdtp, int flag, int argc, char *argv(])

{
printf(“Hello World\n”);

return O;

36 www.embedu.org



http://www.embedu.org

e hello

+ U_BOOT_CMD(
hello, CFG_ MAXARGS, 1, do_help,
“hello --- brief info for hello\n”,
“hello --- detailed info for hello\n”);

#defineU_BOOT _CMD(name,maxargs,rep,cmd,usage,help) \
cnd tbl t u boot cmd ##name Struct_Section = { #name,

maxargs, rep, cmd, usage, help}

}+ common/Makefile
COBJSy +=cmd _hello.o
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LSEAS

+ Bootloaderse f& @ R4t -5 IS 2

yilgw Co JF A (RBLE &R Tt
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