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1.1. 1§85 CPURI
1.1.1. globl

armboot - Startup Code for ARM920 CPU-core

Copyright (c) 2001 Marius Grfifer <mag@sysgo.de>
Copyright (c) 2002 Alex Z&ke <azu@sysgo.de>
Copyright (c) 2002 Gary Jennejohn <gj@denx.de>

* % % % % % %

* See file CREDITS for list of people who contributed to this
* project.

* This program is free software; you can redistribute it and/or

* modify it under the terms of the GNU General Public License as

* published by the Free Software Foundation; either version 2 of

* the License, or (at your option) any later version.

*

* This program is distributed in the hope that it will be useful,

* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
* GNU General Public License for more details.

*

* You should have received a copy of the GNU General Public License

* along with this program; if not, write to the Free Software

* Foundation, Inc., 59 Temple Place, Suite 330, Boston,

* MA 02111-1307 USA

*

/

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

kkkkkkkkkhkhkkkhkhkhkhhkkkhkhkhhhkkkkhkhhhkkkhkhkhhhkkhkhkhhhkkkhkhkhhkkkkhkhkhkkkkhkhkhkhkkkkkhkkkkk

*

* Jump vector table as in table 3.1 in [1]

*

kkkkkkkkkhkhkkkkhkhkhkhhkkkhkhkhhhkkkkhkhkhhkkkhkhkhhhkkhkhkhhhkkkhkhkhhkkkkhkkhkkkkhkhkhkhkkkkhkhkkkkxk

*/
.globl® _start
0 globI2MNKEF , MNENA :

http://re-eject.gbadev.org/files/GasARMRef.pdf

& 1.1. globalk9igix
Directive Description Syntax Example
.global Makes symbol visible|.global symbol .global MyAsmFunc
to the linker
.globl Same as .global .globl symbol .globl
MyOtherAsmFunc

FRA , BERRER , SEANTGESHMExtern , FIAMZE , HESIFIHEBNTER SR
A9, SMEBEILAGIR]

FLA , {RETLAEE!
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\u-boot.lds
o+, BREIEE:

ENTRY( start)

BDEE O /9 _start, T FEAY_starth9S XA LASAD , _startit 2%/ start. SRS | BIEEAD
ubootBIIBAYFFIA.

1.1.2. start

_start®: b reset

_startigEME—NES ' | TREE—MrSlabel , #FUFCGESgotoFHIIIRS.
MRS , _starth9(E , BEEXMURSHIMNET |, LRI ARIEIETFE | HEXTRI0INE.
Mt SRFFRAERTRI0E | FEREFFHAETHIRTR , SNEREMNorFlash/S5 , BBAEMEIEE
0

1

_stat=0
R EEHrelocateiBz/a , MEKIIENRET , B, &
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\config.mk

SRR
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TEXT_BASE = 0x33D00000
e URBERAYES L | BD

_start=TEXT_BASE=0x33D00000

KT RSHIEAFRRE:

http://sourceware.org/binutils/docs-2.20/as/Labels.html#Labels

A label is written as a symbol immediately followed by a colon :'. The symbol
then represents the current value of the active location counter, and is, for
example, a suitable instruction operand. You are warned if you use the same
symbol to represent two different locations: the first definition overrides any
other definitions.

m_starttrS/EmEAY:

b reset

HEPAERIRI N AIFRS AresethIfE.,

1.1.3. Idr

|dr® pc, _undefined_instruction
Idr pc, _software_interrupt

Idr pc, _prefetch_abort

Idr pc, _data_abort

Idr pc, _not_used

Idr pc, _irq
Idr pc, _fiq
0 |drapSHIEEN ¢

http://infocenter.arm.com/help/topic/com.arm.doc.dui0206hc/
DUIO206HC rvct linker and_utilities_guide.pdf
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start. SiFf#

1.1. LDRIESHYIE X

41.20 LDR

31 28 27 26 25 24 23 22 21 20 19 16 15 12 11 0

cond 0 1|I|P|U|0|W|1 Rn Rd addr_mode

The LOR (Load Register) instruction loads a word from the memory address calculated by
<addressing mode> and writes it toregister < Rd>. If the address is not word-aligned. the loaded value
is rotated right by 8 times the value of bits[1:0] of the address. For a little-endian memory system. this
rotation causes the addressed byte to occupy the least significant byte of the register. For a big-endian
memory systeny, it causes the addressed byte to occupy bits[31:24] or bits[15:8] of the register, depending
on whether bit[0] of the address is 0 or 1 respectively.

If the PC 1s specified as register <Rd=, the instruction loads a data word which if treats as an address. then
branches to that address. In ARM architecture version 5 and above, bit[0] of the loaded value determines
whether execution continues after this branch in ARM state or in Thumb state. as though a BX

(loaded walue) mstruction had been executed. In earlier versions of the architecture, bits[1:0] of the
loaded value are ignored and execution continues in ARM state. as thougha MOV EC, (loaded value)
instruction had been executed.

Syntax

LDR{<cond>=} <Rd>, <addressing mode=

where:

=conds Is the condition under which the instruction is executed. The conditions are defined in The
condition field on page A3-5. If =cond> is omitted, the AT (always) condition is used.

<Rd=> Specifies the destination register for the loaded value.

<addressing modes>

Is described in Addressing Mode 2 - Load and Store Word or Unsigned Byte onpage A5-18.
It determines the I P, U, W, Rn and addr_mode bits of the instruction.

The syntax of all forms of <addressing modes includes a base register <An=. Some
forms also specify that the instruction modifies the base register value (this is known as base
register writeback).

http://wenku.baidu.com/view/f7cc280102020740bele9bea.html
LDR{ESHIFEA -

LDR{% 14} BRYSFES | <Tfikesitblt>

LDR{ES BT IFEESHHE— 32U G XR BN 7. 1ZIESER
BTN\ FES PSRBT EIER B ASFEs  AEXNEIEHTUIE., SEF
THEEPCE N BENEEZRE0T | 5SS EURH S(EEROMEE , N
MR LASCEE R iEaOBkiE. ZieSERERRITHIRER , BESUAARES
¥, BIEEAEEIE.

1BSRG :

LDR RO, [R1] ; #&fFiE=sitbit ARIFVFEIEEN T 75RO,

LDR RO, [R1, R2] ; #57FfEesitbit IR1 + R2BIFEUEEN 75RO,

LDRRO, [R1, #8] ; 5{FfE=sitbit HR1 + 8HIFHUREEN T 7RO,

LDR RO, [R1, R2] ! ; {§7zh#ssitbut IR1 + R2AIFEIRIEN S 17R3R0, FHiG3t
#tR1 + R2ZE AR1,

LDR RO, [R1, #8]! ; J5f=fifi=stbti /IR] + BRIFEURENS725R0 , FHIGHT
HHER1 + 8EARL,

LDR RO, [R1], R2 ; #51FfE=sitbit ARIFHURENETF2SR0 , FH&EHIBILR]
+R2E \R1,
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LDRRO, [R1, R2, LSL#2] ! ; {§7=fifizsttbil AR + R2x AR 4UEIENFFas
RO , F&#ritBitR]1 + R2x45 A\R1,

LDRRO, [R1], R2, LSL#2 ; J5f=ffssttbil ARIFEIRENSGFRER0 , 715
FTHEUERL + R2x4E A\R1,

http://www.pczpg.com/a/2010/0607/11062.html

ARMZZRISCEHY , HUEMAFZICPUZERIFZEIRBEEIL/SIES KT , tBal

Zldr/strig<.

EEANASE RN R EANEINE S Re |, RegEmIdr
Eean -

Idr r0, 0x12345678
HEH0x1234567 8 XMt PAHEFKEIr0,

ErEBRLEldri9fER , LASE—_undefined_instruction3ffll , Fi2&tiE
_undefined_instructiondrfig—PwordfYE , IH{ELEpc.

1.1.4. .word

_undefined_instruction: .word® undefined_instruction
_software_interrupt: .word software_interrupt
_prefetch_abort: .word prefetch_abort

_data_abort: .word data_abort

_not_used: .word not_used

_irq: .word irq

_fig: .word fiq

o

http://blogold.chinaunix.net/u3/115924/showart 2280163.html

word .word expr {,expr}... DE—ERFHFEIT , HRAexpriltatFNFETT
(32bit)

http://re-eject.gbadev.org/files/GasARMRef.pdf

£ 1.2. .wordiYiE;

Directive Description Syntax Example
.word Define word expr|.word expr {, ...} |.word 144511,
(32bit numbers) 0x11223

FRLAEERIE Y , L undefined_instruction/affl] , B2 , ttabSBEe T — A word=32bit=4=FHaY
ikzsE , BEEiYERundefined_instruction,

mltat_undefined_instructiontb i RizitttitzSiEa0itit 7. BCESRKFAME
_undefined_instruction = &undefined_instruction
17

* undefined_instruction = undefined_instruction
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EEEIRE , HITTLUER , undefined_instructiontB 2—MrE |, BI— M MBUHE |, SRS
BERE "RENIES" MR , REFAERHITANRE.

(HAB/UIRAY "aRfFpr |, "EEUEEIR | CEEEIRT  CREN T (EB) P
W "BRIETRETT | (BRFEERIEGE | DR UX‘.TF“ BTSRRI, )

FTLA

ldr pc, 17351

52
- ( BRERITAINED )
MEEHEZ , B SITFATERNEpc , MBIEARSIFHNAS | [EFRIIERS2,
FRGESRAELRES
PC=*(1351) =1752
XIPCHE(E , BDESEIAIEEEE , A NXERICHRBHNERHME
BHERINRS 2090ME | HFUTRIRAINED.

1.1.5. .balignl

.balignl® 16,0xdeadbeef
0 baligniXMFEHHEERE X :
http://re-eject.gbadev.org/files/GasARMRef.pdf

% 1.3. balignlg9igix

Directive Description Syntax Example

.balignl Word align the following|.balignl .balignl
code to alignment byte|/{alignment} {
boundary (default=4). Fill[fill} {, max}

skipped words with Afill
(default=0 or NOP). If the
number of bytes skipped is
greater than max, then don't
align (default=alignment ).

FRL SRR | TSRS , BEL6FTRITE , FEZL , FOxdeadbeefiE7z,
Hp X FRrEEFIAS0xdeadbeef , RIFHRISEEREER  FRETHRIET.
2213 ( <645116977@qq.com>%F ) SNMAIRTRIULE , WEXIFHFEREEINSEL
IttibOxdeadbeef AZIRBERIERIEX , (BRRBEE , FELNERZE . (IF) ZEAI4HR,
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ERERZRELREN , BRERE T/ HEIT | ERmtRe , PEASH , ARz
—7.

BI—METERIIR : OxbadcOde , BBEbad code , HFEINE , iFEHFAI0R0 , FA+7<
PRI HoRY,

%Z% %ﬁﬁ" AEXIEHERR | EERBIA | UREEEERSITERN 8588 7T
iR,

MATECZA , BESHHENFRN , HERIUREIER , Fagood beef (FHI4H ) B9
Oxgoodbeef , SERR L , FE7NHET | SHEERY , BAT7\EHE TRBM gXB TR,

1.1.6. TEXT BASE armboot start

/*
kkkkkkkkkhkkhkkhhkkhkhhkhkhkkhhkhkkhhkhkhhkhhkhkkhhkhkhkkhhkkhkkhhkkhkkhkkhkhkkhkkhkhkkhkkhkkx

*

* Startup Code (reset vector)
*

* do important init only if we don't start from memory!
* relocate armboot to ram

* setup stack

:jump to second stage

kkkkkkkkkhkkhkkhhkkhkkhhkhkhkkhhkhkkhhkhkhhkhhkhkkhhkhkhkkhhkkhkkhhkkhkkhhkhkhkkhkkhkhkkhkkikkx
*/

_TEXT_BASE®:
.word TEXT_BASE

@.globl _armboot_start
_armboot_start:
.word _start

0 AN EERIZEML , _TEXT_BASEE— MRSt , ittt E— PwordEBINTTE |, TERE
TEXT_BASE, ENEME , Rtextfibase , BMCIBRIENE , TTLATE

u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\config.mk
FHEEEN

TEXT_BASE = 0x33D00000
e [, WEXNAIRGESETRA

*(_armboot_start) = _start

1.1.7. bss start bss end

/*

* These are defined in the board-specific linker script.
*/

.globl _bss_start

_bss_start:

.word __bss_start
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.globl _bss_end
_bss_end:
.word _end

XF_bss_startfl_bss_end&fREF MRS , JIREILAATHEIE,

MR M B E S BIFHANER __bss_startfl_end iXFEMIE , RIETRFTR . RENXEFAIR
RXRAVEERIMARER , AT RRERATHERNAZ

u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\u-boot.lds
HepaJLAHE__bss_startfl_endiYENX :
__bss_start = ;

.bss : { *(.bss) }
_end =

M&TF_bss_startf1_bss_endEX .gloglEf£BEE , EFEAubootiEMEIRSHERRX N
TE , FEsECEERRSG.

1.1.8. FREE_RAM_END FREE_RAM_SIZE

.globl FREE_RAM_END
FREE_RAM_END:
.word 0xObadcOde

.globl FREE_RAM_SIZE
FREE_RAM_SIZE:
.word 0xObadcOde

AT FREE_RAM_END#IFREE_RAM_SIZE , XEREM MRS , ZAUABRFRIZFEE 2
E79uboothRI3h = FAEIXFA N EZE.

EERXEEAFINE  XFANEE |, BEARLstart. ShEEERE , mERERZEIXEN
TEZH , ubootWCHEBS , 2EFEXXHNME , BEFHNZIER -

AX{Estart.Sh , FEEXED :

Idr pc, _start_armboot

_start_armboot: .word start_armboot

BRREAE , R LKEAstart_armboot#L,

mstart_armbootR &2 :
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\lib_arm\board.c
=2l
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init_fnc_t *init_sequence[] = {
cpu_init, /* basic cpu dependent setup */

void start_armboot (void)

{
init_fnc_t **init_fnc_ptr;

for (init_fnc_ptr = init_sequence; *init_fnc_ptr; ++init_fnc_ptr) {
if ((*init_fnc_ptr)() != 0) {
hang ()

BP7Estart_armbootEERA T cpu_init,

CPU_initEREZETE :
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\cpu\arm920t\cpu.c
e

cpu_initi&Eig.

int cpu_init (void)
{
/*
* setup up stacks if necessary
*/
#ifdef CONFIG_USE_IRQ
IRQ_STACK_START = _armboot_start - CFG_MALLOC_LEN - CFG_GBL_DATA_SIZE - 4;
FIQ_STACK_START = IRQ_STACK_START - CONFIG_STACKSIZE_IRQ;
FREE_RAM_END = FIQ_STACK_START - CONFIG_STACKSIZE_FIQ - CONFIG_STACKSIZE;
FREE_RAM_SIZE = FREE_RAM_END - PHYS_SDRAM_1;
#else
FREE_RAM_END = _armboot_start - CFG_MALLOC_LEN - CFG_GBL_DATA_SIZE - 4 -
CONFIG_STACKSIZE;
FREE_RAM_SIZE = FREE_RAM_END - PHYS_SDRAM_1;
#endif
return 0;

}

fEcpu_initeh | RIFEIBS—LEN , IS RINES | KIEMT
IRQ_STACK_START , FIQ_STACK_START , FREE_RAM_ENDFFREE_RAM_SIZEAJ{H,

ST ALY , FEERRHIRSEAERE,
1.1.9. IRQ_STACK_START FIQ STACK START
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#ifdef CONFIG_USE_IRQ

/* IRQ stack memory (calculated at run-time) */
.globl IRQ_STACK_START

IRQ_STACK_START:

.word 0xObadcOde

(1]

/* IRQ stack memory (calculated at run-time) */
.globl FIQ_STACK_START

FIQ_STACK_START:

.word 0xObadcOde

#endif

® [FL , IRQ _STACK_STARTFIFIQ_STACK_START , tB@%Ecpu_inithFEZEIT.
Rgltht , BRESEX TZRCONFIG_USE_IRQRIAYR , A AZIXFNEE , EEXHREE |

REREITHERQ , IS BRITURIHEE | A B PimtEtasiEatbit,
HRERFITFIQ , R,

1.1.10. cpsr

/*

* the actual reset code

*/

reset:

/*
* set the cpu to SVC32 mode
*/

mrs® r0,cpsr@

® CPSR 2HIRIRERIAEEF88(Current Program Status Register) ,

M SPSR 2R FHIRERIRSZFE5(Saved Program Status Register),

BT, ASE
ARM7{AZRLEEH

http://www.csie.nctu.edu.tw/~wjtsai/EmbeddedSystemDesign/Ch2-
bootloader.pdf

! http://www.docin.com/p-73665362.html

10
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1.2. CPSR/SPSREYfilk 454

+ Program Status Register (PSR)

» CPSR: Current Program Status Register
» SPSR: Saved Program Status Register

Condition code flags Reserved Control bits
| | |
I . | |
31 30 29 28 27 26 25 24 23 8 7 6 5 4 3 2 10
IN|zZ|c|v]|e]s]e]|e]s]/ j|- || F | T [malmafmz]w|mol
Overflow Mode bits
Carry or borrow or extend State bit 10000 ?]551'
Zero 10010 1RO
. T={): AEM state 10011 sYe
Negalive or less than T=1: Thumb atate 10111 Abon
. 11011 Undef
IRQ disable — 11111 System
! FIQ disable
Z 1.4. CPSR Bitfield
31 (30 (29 (28 |--- (7 |6 |- |4 (3 |2 |1 |0 |iwBB
N (Z |C |V | F M4 M3 |[M2 (M1 |MO
0 |0 |0 |0 |0 |User26t&E=;
0 |0 |0 |0 |1 |FIQ26 &=
0 [0 |0 |1 |0 |IRQ26 &L
0O (0 |0 |1 |1 |SVC26it&E=
1 [0 |0 |0 |0 |Usert&E=
1 [0 [0 |0 |1 |[FIQ &=
1 [0 [0 |1 |0 |[IRQ &L
1 |0 [0 |1 |1 |SvCiEs
1 |0 (1 |1 |1 |ABT#=
1 |1 [0 |1 |1 |UND#E=R

MRS - Move From Status Register
MRSIERIEIER
M. BFRRSHFRNEES
1. MRS{ES
MRSFERITEZU
MRS{%M4} BASERR , EFIRSE 788 ( CPSRE(SPSR )

MRSIES T BRI S SFENNB X EERSFETS. %8S —RBAE
TRRMIER :

I SRENERERRSSFHRNANSE , TAMRSEREFRSSFHRIIATIZAN
BRSER  EXEBEREFRESER.
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O.LEREGENHERN , FEREFEFISSERNE  JaBizis<is
HEFRSHERE  ARRE.

BB

MRS RO, CPSR ; f5iXCPSRIIREZEIRO

MRS RO, SPSR ; {&IXSPSREYAFZIR0"
AL, ERCRAREIE XS , BCPSRAVEMSROZ 725,

1.1.11. bic

bic® r0,r0,#0x1f

0 DbIdESRIEZER :
16, BICiES
BICHE<RIMBZUA ¢
BIC{ZH4HS) BRIS 7= , IBRIFEL , BIFER2

BICIE S R T AR FEIIRRLA , FHEERNEZI BT FaT . BIFIN
B 5

BT LIR— 51788 | SBAYSFas | SRS, BFERJ932(uy
1, MRERBRPRETE N, WiEkHX—(L. RREATEIBARFIE.

mox1f=11111b
FTLA , ATARBRIE MERE | iBPRrOAYbiIt[4:0]4L,

1.1.12. orr

orr® r0,r0,#0xd3

0 orfESHIEER !

14, ORRIES
ORRIEHIEZLS -
ORR{FM}S} BRIET7RS , BIFEL | B{FE2
ORRIESHTFER MMM EHTIBIESRIZE |, FHEERWER BSFEET.
BEURR— SFes | BIERULUE— FFs | S UiEEs  &i—
MEPEL, ZIESEATIRERESIAFLET.,
BT
ORRRO, RO, #3 ; ZIE<LIRERORIO0, 1 , ERUFIFAE,

FTLAA T CRACHBRIE X

mOxd3=1101 0111[4:0]4,
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ro50xd3FHENER | AAIRRBERE0,BMEr0AYbit[7:6]F0bit[41F0bit[2:01 &9 1.

1.1.13. msr

msr® cpsr,r0

® MSR - Move to Status Register

msrfJIE SRR ¢

I, BRRSEHFEDEES

2. MSRIg<

MSR{ESHIETI

MSR{&1H} 2RSS ( CPSRESPSR ) _<ig> , BF4K

MSRIES TSR ESIINBEXEER RS SR EE . Hb , B
BILANIBRESFeRaizBpEy. <iE> BT REEFRSTFRETEERIENN , 32
URERRSSERT 294N

f[31 : 2415 MHRERNE, , PR

fi2[23 : 16]J9RSADE, , FsFom

fZ[15 : 81 Rzl , xR

(7 : Ol ot=wiits , Fckm

e BERTHRENNERERASSFRIONE | EERN , —REEMSRIE
SRR E R RIS

=St

MSR CPSR, RO ; f&iXROBIARESZICPSR

MSR SPSR , RO ; f&iXROBIAZFZISPSR

MSR CPSR_c , RO ; f&iXRORYAAZISPSR , {B{R{UECPSRARIIEHIRLIE

HATICRIERE X0 |, HrORIEMLLCPSR,
FrLL . EEPUTICRAERRIS RIBE T .
S fBCPSREVEMZIr0SFaa+ , AaiBkkbIit[4:0] , 2AIEFHELLE
Oxd3=11 0 10111b

# 1.5. CPSR=0xD3f9:s S W

CPSRfiziz | 7 5 4 3 2 1 0
fHgENX |1 M4 M3 M2 M1 MO
0xD3 1 0 1 0 0 1 1

13
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|5(U‘F_\'Zé\34 KA | KRR IRECPUMISVCIED, XN EEAISIEREFRY “set
IRQ chTFIQ the cpu to SVC32 mode” , th2—EHY.,
95:]:731jlx§CPU7JSVC1‘E_t ﬁ'ﬁT lﬁﬁﬁﬁfﬁfi_t DASHHEERTET © 5 3.2 % "uboot

1.2. *PIIEI 158

1.2.1. pWTCON INTMOD INTMSK INTSUBMSK
CLKDIVN

/* turn off the watchdog */
#if defined(CONFIG_S3C2400)
# define pWTCON 0x15300000
# define INTMSK 0x14400008 /* Interupt-Controller base addresses */
# define CLKDIVN 0x14800014 /* clock divisor register */

#elif defined(CONFIG_S3C2410) || defined(CONFIG_S3C2440)0

# define pWTCON 0x53000000
# define INTMOD 0X4A000004
# define INTMSK 0x4A000008 /* Interupt-Controller base addresses */

# define INTSUBMSK 0x4A00001C

# define CLKDIVN 0x4C000014 /* clock divisor register */

#endif

0 LEIWNERE

MRS MAYbLE , ERAJLAFERS Ay datasheet P EIRIMATE M.

Hrp |, S3C2410F0TQ2440FF R HRFRFIAICPU  S3C2440 , METEIXEPOHISFESEN | HE—HF
89, FRLALEAL , SRAACONFIG_S3C2410frXdRAYE X .

KTFS3C2A401ERAVEEAE R |, IR WILIRHAYREH !

http://just4you.springnote.com/pages/1052612

HrhES3C244089CPURYdatasheet :

s3c2440a_um_rev014 040712.pdf

HPEYNAISFFRENX

1.3. pWTCON

Watchdog Timer
WTCON 0x53000000 — W R/W Watchdog Timer Mode
WTDAT 0x53000004 Watchdog Timer Data
WTCNT 0x53000008 Watchdog Timer Count
1.4. INTMOD
Register Address RW Description Reset Value
INTMOD | 0X4A000004 | R/W | Interrupt mode regiseter. 0x00000000

0 = IRQ maode 1 = FIQ mode

14
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1.5. INTMSK

Register Address RW Description Reset Value
INTMSK | 0X4A000008 | RMW | Determine which interrupt source is masked. The masked | OxFFFFFFFF
interrupt source will not be serviced.
0 = Interrupt service is available.
1 = Interrupt service is masked.
1.6. INTSUBMSK
Register Address R/W Description Reset Value
INTSUBMSK | 0X4A00001C | R/W | Determine which interrupt source is masked. The OxFFFF
masked interrupt source will not be serviced.
0 = Interrupt service is available.
1 = Interrupt service is masked.
1.7. CLKDIVN
Register Address Address Acc. Read/ Function
Name (B. Endian) (L. Endian) Unit Write
Clock & Power Management
LOCKTIME 0x4C000000 — w R/W PLL Lock Time Counter
MPLLCON 0x4C000004 MPLL Control
UPLLCON 0x4C000008 UPLL Control
CLKCON Ox4C00000C Clock Generator Control
CLKSLOW 0x4C000010 Slow Clock Control
CLKDIVN 0x4C000014 Clock divider Control
CAMDIVN 0x4C000018 Camera Clock divider Control

TXFENSEROREEY , WEAENHH.
1.2.2. Idr pWTCON

#if defined(CONFIG_S3C2400) || defined(CONFIG_S3C2410) || defined(CONFIG_S3C2440)

ldr@ r0, =pWTCON
0 XEMIdFIRENBENIdFESAR—ER,
XERIIdrEfig<ldr,
. HES

i< B2 "h" BiE<S 22X "B HE<STSa.

BRUE<SHERLE NAYES | thal EmEimAJarmadldr
AP EIEFERNES | (RMEarmiClRig<SEPikd

MiHESESHRAIUREFEN | ICREFEERINIE
[ E IR EIERYE S EE HTHRMAILIE,

(HE<LIdNEE AN

bic , msr&&35< , Earm

SEIRFRAIE .
SEEERTHNEERR A

15
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http://blog.csdn.net/lihaoweiV/archive/2010/11/24/
6033003.aspx

BINEE—PHEIAr{iES | BAAIdr{iESFIARMBIdrE SRR |
BRIERAAA—HE. drisfg<STLAESZIRIEEIIN L= , IRNE—
ISR SR |, o -

Idr r0, =0x12345678

XEE , FIC0x12345678IXMBIEE R0 T, FrLA, Idr{sig<sin
mov2LLEARIAY.

RAEmoviES/EERISZEIEMZBIREINY , XNZEPEY , BetBws/nE— N8R it
H% , BIETO0x00-OxFFRIIEAME , 2T BEOREREEE , XEFBEIEEIE |
mldriig <>iB X MRS,

AAEIdripis S HURIEER ARG  BRREANERMIES  BHKINES  &RE
SHRmIERRFERNIRIER , GiERESH , —ARERRXIMAIMOVIES.

XEEAE |, SilLwERIRHE , SEAAMOVIESEHIMIIRY , FB L& BaSHELL
REZEHKR  BLAENFASZELRESEGIZEUE. LA, XU, [drisig<hY
HI , MEN T BRXNEER , (RREMWOBIANES , RRXUEELR , mEH
BIdripfE< | miFsRS B RENEARI AR C RIS <.

AT IRiF BN IEIX L e SEERARIEASCRIESH | BAERRE  HE
HNEEBHRI WAL , EEE5E0Imov  AURMELL , WNRZE | FizIdrisiEg
SENEpEmMoviES | AUFARIRIAS LR , RAMEAN , Eh—FoRse 8
JREBE—MFORTARA TR | ASAIdrig<sLE.

fFubootd , FfemakesEEez fE . &4 u-boot,

'

arm-linux-objdump -d u-boot > dump_u-boot.txt

AT LUES AT C mAABmt Bz oS4 T |, EhpaekEIhie< -

Idr  r0, =0x53000000

FRSSRZAY , BEIERGC4RHS

33d00068: e3a00453 mov r0, #1392508928 ; 0x53000000

FTLA#ERIE Y 7 movig <.

@ééiii%ﬂ’ﬂ%iﬁ , B 0x53000000%1/90x53000010 , IFRIAIAEF=HYCERILHD

33d00068: e59f0408 Idr r0, [pc, #1032] ; 33d00478 <figq+0x58>

33d00478: 53000010 .word 0x53000010

HeaJLAEE] , AT0x53000010A 28 AIMoVATREEL , iiEHEIGIER
0x00-OXffABIBEURBIAGRZIEE] , AR BRI, | BITESRSIMEH
BE—PwordiY=RRTEFRIXME :

33d00478: 53000010 .word 0x53000010

16
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ARBE I EHEZRIPCRIRR | SEIRIMbE , Bldrig<>AxiztitPaIE | Bl
0x53000010 , iX£ar0 tbiEmovie< , BEHRAIZ | thEHFE T — M wordhI=SE).

XInzith , EfbR975E0 AR | FERETLIEBEMVNIES K , BIAET |, B
H—ERER,

X EERY

[dr r0, =pWTCON

BEEMEBERET  MEEEpWTCONREMRELA 0557788 , B
r0=0x53000000

1.2.3. mov

mov® rl, #0x0

0 movigiEE !

1. MOVig$
MOVgSHIREIT -
MOV{Z&HS} BRIS7aS | IRIBIEE
MOVIESH M B — 1 E17RE. W URISFaaacE— N ZRIEUNEE BRYS
a8, HAPSHEIUREIE SHHRIERBRNMMCPSRPEZMHIRELINNE , HiRBSHHE
SAEFHCPSRAFZMHRENAIE,
BT
MOV R1, RO ; B&HFRROMMEEIXEIFFRR]
MOV PC, R14 ; 8577 RI4MEEEEIPC , ERTFERIRE]
MOV RL, RO, LSL#3 ; $§Z57asROBVELIEIMEEIXFIRL

RIS FMOVIESZiR—T , BRpiE | —ARATLARSEIT -

MOV RO , RO

AUFE S SKSTINOP#RE,

FEIXGmovigS1RER , MO0 ELErL , B

r1=0x0

1.2.4. str

str@ 1, [rO]

0 strig;EXL:

4, STRIES

17
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STRISS IS
STRFM) IRSTras  <ffifiesbil>

STRIEC AT NFEFFRRTE— 1 32N FHIREXEIF E=EF. ZIsSHERER
RItHHRER  BSUAARESHE |, REANAISEESLDR,

BT
STRRO, [R1], #8 ; EROPHFEHIES ALARL MR ERS S |, FF
iR + 85 A\R1,
STRRO, [R1, #8] ; BROFIVFHIEE ALARL + 89ttt AYTF EES .,
FRLAX G stri9fEFRARIEE | BRsiErlSFastiE , EXEIIHEIr0N ( FhEes ) BTFET.
FRAGESERTHE :
o =rl
ALA , EEJUTHRBBRERREE
o0& FesFpWTCONRYE , Riarl=0 , BEr1Hhr0EANEIpWTCONA , H3LHiZ2
PWTCON = 0;
MpWTCONSFFRHNENRS NEM AR ? TEMFK 7 FEIFHAS X
1.8. WTCONS1F=309{slay

WTCON Bit Description Initial State

Prescaler value [15:8] Prescaler value. 0x80
The valid range is from 0 to 255(28-1).

Reserved [7-6] Reserved. 0o
These two bits must be 00 in normal operation.

Watchdog timer [5] Enable or disable bit of Watchdog timer. 1
0 = Disable
1 = Enable

Clock select [4:3] Determine the clock division factor. 0o
00: 16 01:32
10: 64 11:128

Interrupt generation [2] Enable or disable bit of the interrupt. 0
0 = Disable
1 = Enable

Reserved [1] Reserved. 0
This bit must be 0 in normal operation.

Reset enable/disable [0] Enable or disable bit of Watchdog timer output for reset 1
signal.
1: Assert reset signal of the S3C2440A at watchdog time-
out
0: Disable the reset function of the watchdog timer.

i¥EZIbit[0]2Reset Enable/Disable , MZEHOMIE , BRFLREXFWatchdoghlresetT , ATLAEAS
ABCEEI , MEAFEE T,

BMRFETHE | EIHAZIETETWWatchDog ( (IEAIIHEE ) | BIA],
RATEPONER | LURAAZEERFRCIIHRRAE 0 BERAEEENET 1 £33 1

"o Ewatchdog + HAIEEZES Y EYATEXFwatchdog”
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1.3. KRR
1.3.1. set INTMSK

/*
* mask all IRQs by setting all bits in the INTMR - default

*

mov rl, #Oxffffffff
Idr r0, =INTMSK
strrl, [r0])®

0 FEXJUTHES , FIRIEAIREM , (ERRESR , MiRKBINTMSKEZanRENOXIIfED , 15HT
BRYFimERmask Y .

XTFE—NNENX , ELAILUAERN , RIEWLEEmaskT , FMSREMHR , LIEER

19
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1.9. INTMSKZS =228zl

INTMSK Bit Description Initial State
INT_ADC [31] D = Service available, 1 = Masked 1
INT_RTC [20] 0 = Service available, 1 = Masked 1
INT_SP11 [29] 0 = Service available, 1 = Masked 1
INT_UARTD [28] D = Service available, 1 = Masked 1
INT_lIC [27] D = Service available, 1 = Masked 1
IMNT_USBH [26] D = Service available, 1 = Masked 1
INT_USBD [25] D = Service available, 1 = Masked 1
INT_NFCOMN [24] D = Service available, 1 = Masked 1
INT_UART1 23] D = Service available, 1 = Masked 1
INT_SPID [22] 0 = Service available, 1 = Masked 1
INT_SD 21] D = Service available, 1 = Masked 1
INT_DMAZ [20] D = Service available, 1 = Masked 1
INT_DMAZ [19] D = Service available, 1 = Masked 1
INT_DMA1 [18] D = Service available, 1 = Masked 1
INT_DMAD [17] D = Service available, 1 = Masked 1
INT_LCD [16] D = Service available, 1 = Masked 1
INT_UART2 [15] D = Service available, 1 = Masked 1
INT_TIMER4 [14] D = Service available, 1 = Masked 1
INT_TIMER3 [13] D = Service available, 1 = Masked 1
INT_TIMER2 [12] D = Service available, 1 = Masked 1
INT_TIMERA1 [11] D = Service available, 1 = Masked 1
INT_TIMERO [10] D = Service available, 1 = Masked 1
INT_WDT_ACS7 [=] D = Service available, 1 = Masked 1
INT_TICK [E] 0 = Service available, 1 = Masked 1
nBATT_FLT [71 0 = Service available, 1 = Masked 1
INT_CAM [E] D = Service available, 1 = Masked 1
EINTS_23 [=] 0 = Service available, 1 = Masked 1
EINT4_7 [4] 0 = Service available, 1 = Masked 1
EINT3 [3] 0 = Service available, 1= Masked 1
EINT2 [2] 0 = Service available, 1 = Masked 1
EINT1 [1] 0 = Service available, 1= Masked 1
EINTD [0] 0 = Service available, 1 = Masked 1

AL, FFmaskix/Ma , BRE—T.

maskiX/NgiE , EEENERE , MPkrEmaskT , MErEEE 7 |, BIERE G g E
T (BRUERER T | BTUANR L3RR, SR THRRELLT | B ERERETH

B . CPUBB RS EZHITII N RIRSFERFISRT .

KT PERIASHNFAEMRRE | EFEEX)  BENREMRSE | [H] ARMI 2410%1E2 ARMA
WTERIE, SPRTER IRX W2 HY/E 4 SR

1.3.2. set INTSUBMSK

2 http://www.crifan.com/

switch_arm9_2410_transplant_arm_interrupt_principle_the_error_interrupt_nesting_how_come_the_interrupt_number/
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# if defined(CONFIG_S3C2410)

Idr rl, =0x3ff®
Idr r0, =INTSUBMSK
strrl, [rO]

# elif defined(CONFIG_S3C2440)

Idr r1, =0x7fff®

Idr rO, =INTSUBMSK
strrl, [rO]

# endif

0 IHAMEIE241089INTSUBMSKIZ S F90x31f,

[EZHateMath’fUiRERJS | RXEE , HOALLAMRERIONSH , ERTHEN.

EF , 1RIE241089datasheetth X< FINTSUBMSKEIAREE , bit[10:012£1147 , BHABRIAresetfyE
—(EREL , BRI AIMaskiE , MiZ211{7£91=0x7ff,

BISR0x3ff , BAZAILUERETIFRY , (BEAAE™ER,

0 tACPURRZS3C2440 , FTLAREZIOX7 X ERAD.
HERUREZEE  SEKINTSUBMSKHERIHEIRE 0T,

FMGHII W E—AIE N

1.10. INTSUBMSKZF2209( 1

INTSUBMSK Bit Description Initial State
Reserved [31:15] Not used ]
INT_ACS7 [14] 0 = Service available, 1= Masked 1
INT_WDT [13] 0 = Service available, 1= Masked 1

INT_CAM_P [12] 0 = Service available, 1= Masked 1

INT_CAM_C [11] 0 = Service available, 1= Masked 1

INT_ADC_S [10] 0 = Service available, 1= Masked 1

INT_TC 9 0 = Service available, 1= Masked 1
INT_ERR2 [8] 0 = Service available, 1 = Masked 1
INT_TXD2 7 0 = Service available, 1 = Masked 1
INT_RXD2 [6] 0 = Service available, 1 = Masked 1
INT_ERR1 5] 0 = Service available, 1 = Masked 1
INT_TXD1 [4] 0 = Service available, 1= Masked 1
INT_RXD1 [3] 0 = Service available, 1 = Masked 1
INT_ERRD 2] 0 = Service available, 1 = Masked 1
INT_TXDO [1] 0 = Service available, 1= Masked 1
INT_RXDO [0] 0 = Service available, 1= Masked 1

REFA B DTSR AIOX 7 FHRIEE X,

HxcthiRfEasa , SREE -

Ox7fff = bit[14:0]£21 = ERPHIEEDFRTERH R ( mask ) .

1.3.3. set CLKDIVN

3 hatemath2005@163.com
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#if O

/* FCLK:HCLK:PCLK = 1:2:4 */

/* default FCLK is 120 MHz ! */

Idr rO, =CLKDIVN®

mov rl, #3

strrl, [rO]

#endif

#endif /* CONFIG_S3C2400 || CONFIG_S3C2410 || CONFIG_S3C2440 */@

0 b, ZFCLKDIVNHIEARE Y , 8T« -
1.11. INTSUBMSKZ 122/ 1k

CLKDIVN Bit Description Initial State

DIVN_UPLL [3] UCLK select register(UCLK must be 48MHz for USB) 0

0: UCLK = UPLL clock
1: UCLK = UPLL clock / 2

Setto 0, when UPLL clock is set as 48Mhz
Setto 1. when UPLL clock is set as 96Mhz.

HDIVN [2:1] 00 : HCLK = FCLK/1. 00
01: HCLK = FCLK/2.

10 : HCLK = FCLK/4 when CAMDIVN[9] = 0.
HCLK= FCLK/8 when CAMDIVN[9] = 1.

11 : HCLK = FCLK/3 when CAMDIVN[8] = 0.
HCLK = FCLK/6 when CAMDIVNIE] = 1.

PDIVN [0] 0: PCLK has the clock same as the HCLK/1. 0
1: PCLK has the clock same as the HCLK/2.

A RS R#if O;E R T,

i\ AERTEE , WEREERAEIARYE , AIHDIVNAIPDIVN L , EAiAMElnitial State ,
#20 , }MAIE NS , FCLKHCLK:PCLK = 1:1:1 ???

% AR RRAFEEMIES X0 , KIREXMNAICLKDIVN |, FESEEEaML

8% 143 "bl clock init" AYERS.
0 [t RLER FEAY#ifdef

1.3.4. bl

/*
* we do sys-critical inits only at reboot,
* not when booting from ram!
*/
#ifndef CONFIG_SKIP_LOWLEVEL_INIT
bl® cpu_init_crit
#endif

0 XTbiESHIBN :
big< , RRANBEIES | BICPUBRRNERIR IR ST,

MBLEBranch with Link , T4 ZA0BkEE | MLinkigAYELink Register , $4i#257788R14 , BIr,
FrLA , bIIEXE | BT B biESHIRMARIBEEINEE | e R , IBr15257F788=PC=cpuitl
ik, WESRrl4=Ir , AREEERIRINAE |, FEMAVEBIITREZ S |, BE
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mov pc, Ir

E5cpuBBkEgEk , AT MNEEMERRTEFIER.

bIFSEIES :
2. BLES
BLIE<RIMEZD ¢
BL{ZA} BRitBiE
BL RER—1BiEiES Bl Rl , SESHFSRRUAPREFPCHSIING |
Ite , ATLUBIEER14 FIRBEFIIERTIPCH |, KREFIBEESSZFRIBNMES
AT, ZIES RN FEFARN— T EXNEERNFR. LUTES !

BL Igsbel ; AREFAFGIEEIRS Label St TR , BRMSSRIRIPCERZE!
R14

3T EERYEERSR , BEREW T | sE=IREEX CONFIG_SKIP_LOWLEVEL INITAIRS
fi= ﬁiﬁ?ﬁi’éﬁﬂcpu_init_critE’\JﬁE , TE/REAIEScpu_init_crith , (RRILABEIRE—TICRIN
BHE

mov pc, Ir,

SOBPCRREEREIE |, FRIAR MR NHRE  MRFIERFCcpu_init_crit Fcpu_init_critiifT5eke , HiR
[EItEA SRR T R ETRIMCRD.

FUESIROEbIES | MR RRAAHEE R TR EHT , TIABEBEE mov pe, IMBkEEREET .,

1.4. 12 Eitespistt

1.4.1. stack_setup

/* Set up the stack */

stack_setup:

Idr rO, _TEXT_BASE /* upper 128 KiB: relocated uboot */@
sub r0, r0, #CFG_MALLOC_LEN /* malloc area */
sub r0, r0, #CFG_GBL_DATA SIZE /* bdinfo */

0 IWABNE, Bih)s TEXT BASERIRNFHIIAEL0RD , BATERITETERmaskY .
MEERIERIBXERSHIRES , B
_TEXT_BASE:
.word TEXT_BASE
150 , #Bhtn_TEXT_BASERIREFHINE | #2
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\config.mk

Ay

TEXT_BASE = 0x33D00000
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LA, ILESLRD
r0
= TEXT_BASE
= 0x33D00000
MXTsubig< :
SUB : @&
(Subtraction)
SUB{£&/4HS} <dest>, <op 1>, <op 2>
dest = op_1 - op_2

SUB FRIR{EEY one IBEREE two , IBERMERBEISFEF. BEN1E—
IEFER B 2 LR &7 BMEERss B RNE:

SUB RO, R1, R2; RO = R1 - R2

SUB RO, R1, #256; RO = R1 - 256

SUB RO, R2, R3,LSL#1 ; RO = R2 - (R3 << 1)

MEA LB ST SEIHT.
FRLASSR 2 39
r0 = r0 - #CFG_MALLOC_LEN
r0 = r0 - #CFG_GBL_DATA_SIZE
Hrh | SWNAIRNERIER
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\include\configs\EmbedSky.h
e

#define CONFIG_64MB_Nand 0 //i#INTX364MB Nand Flash3z#%

/*

* Size of malloc() pool

*/

#define CFG_MALLOC_LEN (CFG_ENV_SIZE + 128*1024)

#define CFG_GBL_DATA_SIZE 128 /* size in bytes reserved for initial data */

#if(CONFIG_64MB_Nand == 1)

#define CFG_ENV_SIZE 0xc000 /* Total Size of Environment Sector */
#else

#define CFG_ENV_SIZE 0x20000 /* Total Size of Environment Sector */
#endif

FrLA . WNIRFSFRIREX FRILUB |
CFG_MALLOC_LEN
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= (CFG_ENV_SIZE + 128*1024)
= 0x20000 + 128*1024

= 0x40000

= 256*1024

= 256KB

CFG_GBL_DATA_SIZE

=128

FTLA , =4TRIS M2 E HrORY(E

r0

= (r0 - #CFG_MALLOC_LEN) - #CFG_GBL_DATA_SIZE
= r0 - 0x40000 - 128

= r0 — 0x40080

= 33CBFF80

1.4.2. calc stack

#ifdef CONFIG_USE_IRQ

sub r0, r0, #(CONFIG_STACKSIZE_IRQ+CONFIG_STACKSIZE_FIQ)®
#endif

sub sp, r0, #12@ /* leave 3 words for abort-stack */

o ?ED%‘TESLTCONFIG_USE_IRQ . BPANSRERPETAYIE | ARARHErORYERZIRQAIFIQAIMELAY

X NMAEAHEBRE
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\include\configs\EmbedSky.h
i

* Stack sizes

* The stack sizes are set up in start.S using the settings below
*/

#define CONFIG_STACKSIZE (128*1024) /* regular stack */
#ifdef CONFIG_USE_IRQ

#define CONFIG_STACKSIZE_IRQ (4*1024) /* IRQ stack */
#define CONFIG_STACKSIZE_FIQ (4*1024) /* FIQ stack */
#endif

FRLA , LGRS rOAYERLR
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#ifdef CONFIG_USE_IRQ

r0

= r0 - #(CONFIG_STACKSIZE_IRQ+CONFIG_STACKSIZE_FIQ)
=r0 - (4*1024 + 4*1024)

=r0 - 8*1024

= 33CBFF80 - 8*1024

= 33CBDF80

#endif
0 &RE . BREZRILSEFBERIHEERXN , BI1290FT5,

7ErORYEDS -

#ifdef CONFIG_USE_IRQ

r0

=r0-12

= 33CBDF80 - 12

= 33CBDF74

#else

r0

=r0-12

= 33CBFF80 - 12

= 33CBFF74

#endif
SAISErORYENRELS sp, RN HERRIEET .
*F:

spfiZFstack pointer , &I ;
MEHEREIRNIpEFe
ipfZinstruction pointer , #5484t
EEFRES N T EAERE.

KXTARMBYE7RsAIBI2FIMEXAYAPCS | 2AEHAIAE @ 58 3.5 ¥ "AMREH{7aa1I51%5
+ APCS”

1.4.3. bl clock init

bl clock_init®
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F£LmE , 2UHE , SR TR, ARWES Tsp , it FEFEXEREECclock_ initXk
HIHAHETS,

Hrpth REREC S
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\boot_init.c

==

void clock_init(void)

{

LIRBR SR Eclock IR, .

}

ERXE |, iLFAER , XFEMARNZEFstart. SRBRFREPIREIN , ERAFISBIFHRE
B¥Nsaftspigst , REA XEBAGESHIRE clock_initdy,

mEAITLAER |, BIEBB TS ¢

#ifndef CONFIG_SKIP_LOWLEVEL_INIT

bl cpu_init_crit
#endif

AT ECIRBET R, BRHTREEA.
Hepcpu_init_critxMAIESth Estart.SFh (FREEXIMNMERSAMS ) |, RAICHSEIAY.
M FCIES | t{ji'iuﬁra%i’ﬂ% . ﬁﬁ,EﬁiﬂT ﬁﬁ%iﬁff»%ﬂ’]ﬁ'l BENAYEHIINS | 5 3.6 1

—_

"HEIGES

1.4.4. adr

#ifndef CONFIG_SKIP_RELOCATE_UBOOT
relocate: /* relocate U-Boot to RAM  */
adr@ r0, _start /* r0 <- current position of code */

adriESHIEEFIE N :
http://blog.mcuol.com/User/cdkfGao/article/8057 1.htm
1. ADR{ES--- /JNSEEIAYIMELEHEEEY

?_DRQJJ?E SRET PR R EEE T 578 A (R RIIHE IR EZ
AE

ELRRFRRFFEF , ADRUNESIRIRmIEREEIA—R :.JEE’J?EV i

w | WiFeA—5RADDIESESUBIE S KLIZADRIESHITIRE | EARER—
KIS, MFEEER | iR

ADR{mIESHER : ADR{cond} register, expr

EFRAR expriBYESEE -

SHUHERF XIS, HEGSBE/: +255 ~ 255B ;
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LIHERFXISTRY , HEUSEE 9 -1020 ~ 10208 ;
FRLA . b
adr r0, _start

HEBHSRERES |, S _startfiUtthHREL 0 EREFRIMWARMERSEST , }WFHadr
IESSCHIAGE | WEA_startiX Ml , #EXIHFIPCAYRRS , RiZ2 RN , BEEHERR—BREE
BfE—REK , BEEKE_startiX MRSHIRY , Ikt , BEBEBEERBBAILIES start |, 5
REIRIESHIRIE , BERIA , Wi¥e , WOCRAES | BaLUEEE | M2 EEAmRET
FAsub3&sCll , BpRiPCRERME | 152! _starthy(E

SEAENMENRNES , =

arm-inux-objdump —d u-boot > dump_u-boot.txt

REFTFFdump_u-boot.txt, BTLAEIRS R AYC GRS , a0F :

33d00000 <_start>:
33d00000: €a000014 b 33d00058 <reset>

§3°d600a4 <relocate>:
33d000a4: e24f00ac sub r0, pc, #172 ; Oxac

ALUEE , XAMET Y FTPCRIEE 20xac=172, MO HSEE T LIES |, BRIE<SHIthbRZE
Oxac , HIHAZETF _startgy(= , AP

33d000a4 - 33d00000 = Oxa4 != Oxac
mOxac — Oxad = 8,

ABZEZ , B TFARMO20THIR MK LRSI SEFESHUTA—BIZIRIPCRIES TIZFIESPC
AMENNLES , BP

sub r0, pc, #1724RIPCRYER

sub r0, pc, #172

5tk : 33d000a4, 08 |, BN33d000a4+8 = 33d000ac ,

FfrkA , 33d000ac - Oxac , AEFEAIEEIRI33d00000 , A2 _startAyithiit,

ENMBETRKESERIPCRERZARTESHIEARRINS | SEFK(IFE R , ARMA , PC=PC
+8,

NFHEARPC=PC+8 , FENEENRE : £ 34T "SHEARM7HPC=PC+8"

NFIEAAARERZAMoVIES |, HfEMHadriEs , B2 IEERS : £3.7 1 "XTAULERE
Fmovig< , MIEEAadr{migs”

XFFmovig SRR EERIEESEE , FEINEERS : 5
Z EEE 7z/l\f "

adr r0, _start
BIRACRD | SREREASERR CRICAS A
33d000a4: e24f00ac sub r0, pc, #172 ; Oxac
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HEVME | @I EPC+8-172 = _startAiht |

_startAgieit , BIERHMCAZERAVOMBIE , RIX/MMEUTEEITIZIANE | MXARMO20TINEE5NE | |
A EMNor FlashEsh , SIRAIEES , tb27ENor Flashd , XSREGHIERHBHEE0XO0,ERLL , LAY start
AIEHMZ0 , MAZ0x33d00000,

FRLA , LR :

r0 = 0x0

1.4.5. clear bss

Idr rl, _TEXT_BASE® /* test if we run from flash or RAM */

ecmp 0, rl /* don't reloc during debug */
®beq clear_bss

0 XER_TEXT BASEMEX , BIEESKRE T , BiHE :

_TEXT_BASE:
.word TEXT_BASE

1850, st _TEXT_BASERINEHHANS , #2
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\config.mk
i -

TEXT_BASE = 0x33D00000

FLA , b2

rl = 0x33D00000
0 SMNREE , pEtRr0frl. m

r0 = 0x0
rl = 0x33D00000

FRLAARES
© [FHitbeqRIMENES | HiASEBEE clear_bss , ALEHUTIMATEbsSELESTHITNE T

1.4.6. cal armboot size from armboot_start

Oldr r2, _armboot_start
Idr r3, bss_start
@sub r2, r3, r2 /* r2 <- size of armboot */

0 XFITRIBEREERE , HBI%EE_armboot_startfl_bss_startittitbpgE |, TELZSr2F0r3
fi_armboot_startf_bss_startfy(g , BIEHESELRENTT |, M2 :

.globl _armboot_start
_armboot_start:
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.word _start

.globl _bss_start
_bss_start:
.word __bss_start

_TEXT_BASE:
.word TEXT_BASE

mEAFRY_start , REAJubootiIBRSRFRAINIE | M_bss_starthy(E , R%F
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\u-boot.lds
SPRY

SECTIONS

{
. = 0x00000000;

. = ALIGN(4);
text :

= ALIGN(4);
.rodata : { *(.rodata) }

. = ALIGN(4);
.data : { *(.data) }

. = ALIGN(4);
__bss_start = ;
.bss : { *(bss) }
_end = ,;

}

FTLA , ATLAEY ,  bss_startfI(rs , EbssHistartFFaME , ERftEEtext+rodata+datafiss

RVE | BMUIEER | QIR Ea I SRR SRR ERINE.
HILFA BT LUBIRIEANIGE |, objdumpltisk , BEIXIRAYE

33d00048 < _bss_start>:
33d00048: 33d339d4 .word 0x33d339d4

7£0x33d339d4.

N ==
e =
[mgs)

r2 = start = 0x33d00000

r3 = bss start = 0x33d339d4
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0 IWMEBRHMEBRRET , BEr2 =r3-r2, it
text + rodata + data

?’\ch/J\ , BPBNFERNNGIEER S | BT THNRESEE X ASHIEEREIRI NIRRT
VE,

XERILIRAYER

r2

=r3-r2

= 0x33d339d4 - 0x33d00000
= 0x000339d4

e =
6 e a1
(]

FtZI S BERMNor Flash[Sahr9iE

r0 = 0x0 = FAI MBI ZIFRTERIE

rl = 0x33D00000 = (I EEHBRA AU CIEBILEIHERE

r2 = 0x000339d4 = SHRIAIRABATA/N (HLALAIARAS = text + rodata + data )

1.4.7. cal armboot size from CopyCode2Ram

#if 1

Obl CopyCode2Ram /* r0: source, rl: dest, r2: size */
#else

add r2, r0, r2 /* r2 <- source end address */
copy_loop:

Idmia r0!, {r3-r10} /* copy from source address [r0] */
stmia rl!, {r3-r10} /* copy to target address [r1] */
cmp r0, r2  /* until source end addreee [r2] */

ble copy_loop

#endif

#endif /* CONFIG_SKIP_RELOCATE_UBOOT */

o gg% , CBBRER , RETFEETRTIIPLA , MR REXTARACopyCode2RamiX/ MR
CopyCode2RamiF#y , BIEIEIREIT Y , B7E :
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\boot_init.c
==

int CopyCode2Ram(unsigned long start_addr, unsigned char *buf, int size)

unsigned int *pdwDest;
unsigned int *pdwsSrc;
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int i;

if (bBootFrmNORFlash())

{
pdwDest = (unsigned int *)buf;
pdwSrc = (unsigned int *)start_addr;

/* M. NOR Flash2zh */
for(i=0;i < size/ 4, i++)

{
pdwDest[i] = pdwSrc[il;
}

return O;

}

else

{
/* #IEENAND Flash */
nand_init_lI();

/* M\ NAND Flashj2zh */
if (NF_ReadID() == 0x76)
nand_read_ll(buf, start_addr, (size + NAND_BLOCK_MASK)& ~(NAND_BLOCK_MASK));
else
nand_read_ll_lp(buf, start_addr, (size +
NAND_BLOCK_MASK_LP)&~(NAND_BLOCK_MASK_LP));
return O;
}
}

AIER , HE=/18%, start_addr , *buffllsize , IX=1E# , D RIEFIRERINA BT
25090, r1F0r2.
XL EFESFNSEIINRXER , tBREAPSCHENAY
SHie
APCS &EENICHR. #E. MIELAEE. XHEESaLIBEBRNE N AEHT
XEGER, BR , WRRECHISTISER EATTS APCS B9 , BRABARITF
%?Jfﬂ?’iéﬁi%%%ﬁ’\]ﬁﬁ%'—iﬂ%EH%%%&%E’JRE&&EE—EO BRI, FR C iF
SHIEF.
o BIANEEELS (FHEED)HEEE al - a4
o Bl 4 NERELSEEED)HEREEE f0 - f3
« EHASLSQNREHNE)FEERTS , FHNREET ST sp AYE LB
FRigm. ®ROIER , ERSHEWENKIR. FAUEEER, RIFEES
4 NEE/ VRIS EHIREL
L+TEnRAYal-a4, #i2 S Fesr0-r3,

mCopyCode2RamEREIHNZIERIEMT , MRELEFIKTEMNor Flash/ZahikZEMNand Flash/i5
&) , SAEREMNERERE B EAIBEIRT A B fritsiit e,
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1.5. i5kRbssER
1.5.1. clear bss

clear_bss:@

Idr rO, _bss_start® /* find start of bss segment */
Idr r1, _bss_end® /* stop here */

mov r2, #0x00000000 /* clear */

0 Ay bss_start® :

.globl _bss_start
_bss_start:
.word __bss_start

® [ _bss endZ:

.globl _bss_end
_bss_end:
.word _end

O NIRRT, _bss_startfl_end , EFERIERETAIBR MEHEMNAER !
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\u-boot.lds

FRY :

__bss_start = ;
.bss : { *(bss) }
_end = ,;

BbssERRMA TR Bk,
1.5.2. clear css loop

Oclbss_l:strr2, [r0] /* clear loop... */
add r0, rO, #4

cmp r0, rl1

ble clbss_|

0 LERUAIE XBRIEMT , BB
Foi5r2,B00x0 , FFEIMEIEArORMTERE |, AARRrottibin E4 | EhiRrotibFOr ittt , ROEKER A

HHERRE T bssBRAVERAE , WNRle , little or equal , INFEEFT , BPARIBEEIclbss_| BlEE
XS8R , BEMIEEIE T bssi_endiiE , BISCHL 7158 bssER |, #hEZ.

1.5.3. Idr pc
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#if 0@

/* try doing this stuff after the relocation */
Idr  rO, =pWTCON

mov  rl, #0x0

str  r1, [rO]

/*

* mask all IRQs by setting all bits in the INTMR - default
*/

mov rl, #0xffffffff

Idr rO, =INTMR

strrl, [rO]

/* FCLK:HCLK:PCLK = 1:2:4 */
/* default FCLK is 120 MHz ! */
Idr rO, =CLKDIVN

mov rl, #3

strrl, [rO]

/* END stuff after relocation */
#endif

Idr pc, _start_armboot
(2]
_start_armboot: .word start_armboot

AL ZRE B4R ERI D
REHFT , ERBREER |, IiHEEH_start_armbootAIANE |, Bl

start_armboot , Ti{E25PC , BPiEstart_armboot&y,

EIt |, iCRIESHIstart SBUEANITE |, #iehk 7.

start_armboot&# , FEC3E -
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\EmbedSky.c
|

(1]
(2]

void start_armboot (void)

XMEERFR , PREZER , GESRIIRWIHRNKT  ZHHREEMNRET.
Hp8fETCPU , AfFS , LIREGD , IERBDRNE , SR LMNEBEOERuboothIF IENERE T .

1.5.4. cpu_init_crit

/*
kkkkkkkkkkkhkkhhkkhkhhkhkhkkhhkhkkhhkhkhhkhhkhhkhhkhkhkkhhkkhkkhhkkhkkhkkhkhkkhkkhkhkkhkkhkkx

*

* CPU_init_critical registers
*

* setup important registers
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* setup memory timing

*/
#ifndef CONFIG_SKIP_LOWLEVEL_INIT
cpu_init_crit:
/*
* flush v4 1/D caches
*/
mov r0, #0
mcr® p15, 0, r0, c7, c7, 0 /* flush v3/v4@® cache */
mcr p15, 0, r0, c8, c¢7, 0 /* flush v4 TLB */©

0 XTFmcriSRpERK
http://apps.hi.baidu.com/share/detail/32319228
ARM TG IRESAISTHFZIA 16 MIRLIERS | TSN IRIRIE | ERRFHITRY
HEH , S MMEIERSERIITE Y B SRINIRIES | 2R ARM LhIRESFIEtEHD
QhIEEERYIES . ARM RUIIMEIEESIES TERT ARM LMIEESHIMA(E ARM 1h4biE
ESRUBUENIEERE | LARTEARM LMIEESHE1Fes Db IEEs a0 Fes 2 (AU EIXEN
& , 07 ARM 4 IZESRISTFes g < EMEXEUE. ARM ihtIEssiE<S
BT 5%
1. CDP th4bIREEHUR(EIES

LDC th4bIEEs8uRmMEIES

STC thbIRES R EIES

4. MCR ARM QMBS B Fes 2t IR eSS 17 e a08UREIXIES

5. MRC #4tIR28E577R8EIARM LRSS F R IEIRIEIXIES

w N

CP1SRGizHlinatiEzs

CP15 —RFeI=4IN4LIEEE ( the system control coprocessor ) fihi@igtqabIRsE
5§ MCRIIMRCIRAEEARIZFS kB EMIEHIcaches, MMU, {RIPRSF. B
ERTMER, ( fEbootloaderfth it AZ! )

CP15p9557728 REEMMRCFOMCR ( Move to  Coprocessor from ARM
Register ) 5§18

—EERBIRE , W

http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/ARM920T
TRM1_S.pdf

you can only access CP15 registers with MRC and MCR instructions in a
privileged mode. The assembler for these instructions is:

MCR/MRC{cond} P15,opcode_1,Rd,CRn,CRm,opcode_2
The CRn field of MRC and MCR
instructions specifies the coprocessor register to access. The CRm field and

opcode_2 fields specify a particular action when addressing registers. The L
bit distinguishes between an MRC (L=1) and an MCR (L=0).
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Note:

Attempting to read from a nonreadable register, or to write to a nonwritable
register causes unpredictable results.

The opcode_1, opcode_2, and CRm fields should be zero, except when the
values specified are used to select the desired operations, in all instructions
that access CP15.
Using other values results in unpredictable behavior
CPLSERENEFFas . £ lUEFa50(Register 0) , EIFF=515 ( Register 15) ,
BNSEEoBIERARRIINE , MEENRRE  ANRRE  ANEES.

MEXLHEFSRNEN , BLEEH&ZKARMM?H&ZK METIARTT B | 1¥18185% : Processor setup

via co-processor 15 and about co-processors”
Hrp | REFNILEARONARS | BREBORTAOTE :
ARM 710

 Register 7 - IDC flush (write only)
Any data written to this location will cause the IDC (Instruction/Data
cache) to be flushed.

 Register 7 - Cache control (write only)
Any data written to this location will cause the selected cache to be
flushed.
The OPC_2 and CRm co-processor fields select which cache
operation should occur:
Function OPC_2 CRm Data
Flush I + D %0000 %0111 -
Flush I %0000 %0101 -
Flush D %0000 %0110 -
Flush D single %0001 %0110 Virtual address
Clean D entry %0001 %1010 Virtual address
Drain write buf. %0100 %1010 -
 Register 8 - TLB operations (write only)

Any data written to this location will cause the selected TLB flush
operation.

* http://www. heyrick.co.uk/assembler/coprocmnd.html
The OPC_2 and CRm co-processor fields select which cache
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operation should occur:

Function OPC_2 CRm Data

Flush I + D %0000 %0111 -

Flush I %0000 %0101 -

Flush D %0000 %0110 -

Flush D single %0001 %0110 Virtual address”
MMCRASFMRNIE LA

MCR$E<

MCRIEIGARMAL RIS FasPHISHRE X EINA B ST, WNRINLE
BRBERIIHHUTIZIRIE | B RE XSS FE U,

EEEEI

MCR{<cond>} <p>, < opcode_1> , <Rd>,<CRn>,<CRm>{,<opcode_2>}
MCR{<cond>} p15, 0, <Rd>,<CRn>,<CRm>{,<opcode_2>}

Hep

» <cond>
SSHITAISZIHRD. 24 < cond > ZREEHES I T &EHT.
e <opcode_1>
ISR THOIRERUIRERD, P TFCP15HMMEEESRIT , <opcode_1>5KiT
790b000 , H<opcode_1>AFJ0b000RT , 1ZIESIRIEERAATA,

e <Rd>
ERIREZEARME 7RSS | HEBHEXEING IR S7es

e <CRn>
ER BinsZsa0ihbIEes S 17es . HmSnge2C0, C1, ..., C15,

<CRm>#1<opcode_2>FEAEGRET MRS FEH TR EARIE , O
ReBHEE  WEH<CRm>AC0 , opcode_2730

XIRR_EERIARITICAS ¢

mcr pl5, 0, r0, c7, c7, 0 /* flush v3/v4 cache */
AILAEH , B

rd/9r0=0

CRnAC7

CRmAC7

MFIXITRRBAYER | LUERIEE , —R<igsunT

B5E , morffysSE1E , HSURER |, M2 "ARMIERIISFRe PSR G RS 5178

==
I
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JEIPIS%ED% . FEARMRIZZRarOhRIEEE | LERTrO=0,FRLABL2IBOXNGE | EXEIIDERRCP15

TRBMEEAE] “<CRn>" XA "BiRSFEONEREEE" | HACRNACT | BIE0E
NFZ577887 ( Register 7)) Fik,

m_EmEXxTFRegister 7H9E X FtHiRT , “Any data written to this location will cause the
selected cache to be flushed” , BMRIEXNEFFR/PENHTLUE | HSERINNEFWRS
=, MR MMEFRETE  BIF(IXITES

mcr p15, 0, r0, c7, c7, 0

T HtalERR

BBEH “<CRm>F1<opcode 2>FWEHERE" BY.

Mtk’CRMAC7 , opcode_250 , MXFC7FIOMESHIER , &0 LERVEF N EFRegister 7
FfYFlash I+D [361HF—1T ,

Hopcode 290 , CRmA0111=7 , SEEFKAIEKH , HEAZE "Flush I + D" |, BliBE=IESE
=F CacheFfI#uEZED Cache,

RiEizZE , @8 , 18R Eopcode_2=0, fiCRM=0101b=5 , BRAXIMAIFZEE “Flush 1" , BP
RiFRIESERI Cache T,

XSRS < thRlE

mcr p15, 0, r0, c7, c5, 0

7.
0 IFRRLTIRRERR | BIEvIEVANETR

Hrpva | BAMRFIER , RABRIELAICPURARMO20THIZL , 2B TFARM VAR , fiaEIX
i, BAJLAiERRv3RIcachel ?

BBERNSN  AEXLHEFEMIAIEN | HEATHRSN , 2R LLESIBNHNES  tB37T -
ARM 710
* Register 7 - IDC flush (write only)
Any data written to this location will cause the IDC (Instruction/Data
cache) to be flushed.
B0, XSFARM7EIE |, (REREFEAIXITEE
mcr p15, 0, r0, ¢7, ¢7,0
kR Mregister 7HENTHUIEO , XEEMHE 7 H XA "Any data written to this
location” , tBE&F=4REREHIIER “cause the IDC (Instruction/Data cache) to be flushed” .
o [, JBEHNTREARFESFES , MINHNEZNSE
rd9r0=0
CRnAC8
CRmAC7
opcode_250

— IIEREFERsR -
Nnn =, .
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 Register 8 - TLB operations (write only)
Any data written to this location will cause the selected TLB flush
operation.

The OPC_2 and CRm co-processor fields select which cache
operation should occur:

Function OPC_2 CRm Data

FlushI + D %0000 %0111 -

Flush I %0000 %0101 -

Flush D %0000 %0110 -

Flush D single %0001 %0110 Virtual address”

HENH :
PRSP EASIE , RSHIIMMTIBHAS, BRI TLB , Mopcode 2FICRmARR
E I
litgbopcode 290 , CRmY7=0111b , FARIRIEOMERBRE “Flush1+ D" , BNEESIESRISIEAY
TLB,

- BE

EAEITAAES , HLERRTLAARMAYE 7o s _EEHE!

http://infocenterarm.com/help/index.jsp?topic=/
com.arm.doc.ddi0184b/Chdcfejb.html

Function Rd Instruction
Invalidate  ICache|SBZ MCR
and DCache p15,0,Rd,c7,c7,0

http://infocenterarm.com/help/index.jsp?topic=/
com.arm.doc.ddi0184b/Chdifbjc.html

Function Rd Instruction
Invalidate TLB(s) SBZ MCR
p15,0,Rd,c8,c7,0

1.5.5. disable MMU

/*
* disable MMU stuff and caches
*/
mrc p15, 0, r0, c1, cO, 0O
0 Ak, XIRAYES :
rd9r0=0
CRnAC1
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CRmZ#CO

opcode_250

B, IATAEBEEr0rY(E | BIO , EARICP1SHIZFRR1H.
SR 1RIERRIEN A

http://www.heyrick.co.uk/assembler/coprocmnd.html

StrongARM SA110

 Register 1 - Control (read/write)
All values set to 0 at power-up.

* Bit 0 - On-chip MMU turned off (0) or on (1)

« Bit 1 - Address alignment fault disabled (0) or enabled (1)

« Bit 2 - Data cache turned off (0) or on (1)

« Bit 3 - Write buffer turned off (0) or on (1)

« Bit 7 - Little-endian operation if 0, big-endian if 1

« Bit 8 - System bit - controls the MMU permission system

 Bit 9 - ROM bit - controls the MMU permission system

« Bit 12 - Instruction cache turned off (0) or on (1)"

FrLA , R ABHE , Mbit[CRm]FE Nopcode_2 , BIAbit[015N0 , XIRAWER “On-chip

MMU turned off"

1.5.6. clear bits

, BIXEIMMU,

©bic r0, r0, #0x00002300 @ clear bits 13, 9:8 (--V- --RS)®
bic r0, r0, #0x00000087 @ clear bits 7, 2:0 (B--- -CAM)®
orr r0, r0, #0x00000002 @ set bit 2 (A) Align®

orr r0, r0, #0x00001000 @ set bit 12 (I) I-Cache®

mcr p15, 0, r0, c1, c0, 06

0 AUTHEE  iTRPEIBRERET  MEXFENNAIAIREX AL . BRORAIS X

WF:

http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/

Chdifbjc.html

& 1.6. IEFISFR1IRMIEE X
Register Name |Function Value
bits
31 iAbit |Asynchronous See Table 2.11°
terarm.com/help/topic SL%CIa(rrsne(!l?)EEdim 510/166051.html#Cegbgbae

> http://infocer
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Register Name | Function Value
bits
30 nF bit |notFastBus select |See Table 2.11°
29:15 |- Reserved Read = Unpredictable
Write = Should be zero
14 RR bit |Round robin|0 = Random replacement
replacement 1 = Round-robin replacement
13 V bit Base location |0 = Low addresses = 0x00000000
of exception|1 = High addresses = OxFFFFO000
registers
12 I bit ICache enable 0 = ICache disabled
1 = ICache enabled
11:10 |- Reserved Read = 00
Write = 00
9 R bit ROM protection |This bit modifies the MMU
protection syéstem See Domain
access control
8 S bit System This bit modifies the MMU
protection protection %stem See Domain
access control
7 B bit Endianness 0 = Little-endian operation
1 = Big-endian operation
6:3 - Reserved Read = 1111
Write = 1111
2 C bit DCache enable |0 = DCache disabled
1 = DCache enabled
1 A bit Alignment fault/Data address alignment fault
enable checking
0 = Fault checking disabled
1 = Fault checking enabled
0 M bit |MMU enable 0 = MMU disabled
1 = MMU enabled
= 1.7. RpiEsy
Clocking mode iA nF
FastBus mode 0 0
Synchronous 0 1
Reserved 1 0
Asynchronous 1 1

http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0151c/

1273867.html

Domain access control

6 http //infocenter.arm.com/help/topic/com.arm.doc.ddi0151¢/166051.html#Cegbgbae
http //infocenterarm.com/help/topic/com.arm.doc.ddi0151c/1273867.html
http //infocenterarm.com/help/topic/com.arm.doc.ddi0151c/1273867.html
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& 1.8. XFipRERI{ERHEERISERRRRYE X

Value Meaning |Description

00 No access |Any access generates a domain fault

01 Client Accesses are checked against the access
permission bits in the section or page descriptor

10 Reserved |Reserved. Currently behaves like the no access
mode

11 Manager |Accesses are not checked against the access
permission bits so a permission fault cannot be
generated

AP)YHIE X" shows how to interpret the Access

Perrﬁission (AP) bits and how their interpretation is dependent on the S and
R bits (control register bits 8 and 9)

+& 1.9. XFHEAF(APIIAIENX

AP |S R Supervisor |User Description
permissions|permissions

00 0 0 No access |No access |Any access generates a
permission fault

00 1 0 Read-only |No access |Only Supervisor read
permitted

00 |0 1 Read-only |Read-only |Any write generates a
permission fault

00 1 1 Reserved - -

01 x X Read/write |No access |Access allowed only in
Supervisor mode

10 |x X Read/write |Read-only |Writes in User mode cause
permission fault

11 |x X Read/write |Read/write |All access types permitted
in both modes

XX 1 1 Reserved -

e ITERRE :

1. jBRRbit[13]

Base location of exception register(SEZ17a8E 1)

0 = Low address = 0x0000 0000

2. Ek&bit[9]1F0bit[8]
LA RRE | FEEeRNTHE.

HRIAVERE -

TigESupervisorifRuser , EEAREE , BUFHIMIPREEIR "Any access generates a
permission fault”

e ITIFAR :

1. BEkbit[7]
{ERlittle endian
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(6]

2. BkRbit[2-0]
DCache disabled,%FDcache ;

Alignment Fault checking disabled , &F3BUERITTHISEIRIGE ;

MMU disabled , XFAMMU,
HWATERR :

1. gE&bit[1]
“Enable Data address alignment fault checking” FJFEIEBAXITFRIERIRIGE , BIANER
AR OARE (527 ) ik |, HURSEE.
IHATVERR

1. &®Ebit[12]
FiEtESERI cache,
mcrigs , BRIAIEBERr0RE , BEANRISESELH,

1.5.7. bl lowlevel _init

/*

* before relocating, we have to setup RAM timing
* because memory timing is board-dependend, you will
* find a lowlevel_init.S in your board directory.

*/

mov ip, Ir

bl lowlevel_init

mov Ir, ip®

mov pc¢, Ir@

#endif /* CONFIG_SKIP_LOWLEVEL_INIT */@©

o0

1.

6. S FRETAhIE

BIrgYESip . BNIESTEE 12 |, b Z FRUERE— T Ir2E AL 2 EF R E cpu_init_crit
F, IIBREETSFSATIREIEREAIEIE , B DRVERRMENpcHIE |, M INREFREL
cpu_init_crith4k4mE FE b FERElowlevel_init TIAMREIHNE , BBAEATlowlevel_initix[E]
SERHE , BiEK T cpu_init_critERERIIE,

RATHE  BRXPERRREZA , (FECERHRESCAERRT 7 IYE , ERIEREER
seiefa  REIERIRME., SR , MIR(RILAMEAARFEIRE , BPAMABERFIHRIET .
HARTFREER | BESIraYERESpc , SERREEAAETIREIR].

X2 , EEMBmmAR

#ifndef CONFIG_SKIP_LOWLEVEL_INIT
bl cpu_init_crit
#endif

EXIMAY,

1.6.1. macros stmia

/*
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kkkkkkkkkhkkhkkkhkhkhkhhkkkhkhkhhhkkkhkhhhkkkhkhkhhhkkhkhkhhhkkkhkhkhhkkkkhkhkhkkkkhkhkhkhkkkkhkhkkkkxk

*

* Interrupt handling

kkkkkkkkkhkhkkkkhkhkhkhhkkkhkhkhhhkkkhkhhhkkkhkhkhhhkkhkhkhhhkkkhkhkhhkkkkhkkhkkkkhkhkhkhkkkkhkhkkkkxk
*/

@

@ IRQ stack frame.

@

#define S_FRAME_SIZE 72
o

#define S_OLD_RO 68
#define S_PSR 64
#define S_PC 60

#define S_LR 56

#define S_SP 52

#define S_IP 48
#define S_FP 44
#define S_R10 40
#define S_R9 36
#define S_R8 32
#define S_R7 28
#define S_R6 24
#define S_R5 20
#define S_ R4 16
#define S_ R3 12
#define S_ R2 8
#define S R1 4
#define S_ RO O

#define MODE_SVC 0x13
#define _BIT 0x80

/*

* use bad_save_user_regs for abort/prefetch/undef/swi ...

* use irgq_save_user_regs / irq_restore_user_regs for IRQ/FIQ handling
*/

.macro® bad_save_user_regs

sub sp, sp, #S_FRAME_SIZE®

stmia® sp, {r0 - r12} @ Calling r0-r12
Idr r2, _armboot_start ©

0 IHMREE , RR—ERENME.

EEARINFHEERE,
® .macrofIf5EMY.endmiExIhz , HiEER :
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1.12. macrofi§i&ix

Macro Directives

Directive Description Syntax Example
.macro Define a macro. .macro name {args, ...}
A macro can be defined without arguments, -macro NoArgsMacro
and can be called simply by specifying its name. name {args, ...} NoArgsMacro
A macro can also be defined with arguments, .macro ArgMacro arg, arg2
and can be called the same way with commas seperating its

ArgMacro 10, 11
arguments.

Arguments can be accessed by their name prefixed with a \. \arg mov 0, \arg

You can define default macro arguments. .macro ArgMacro arg=1, arg2
Arguments are omited by simply placing a comma and no
value, or ignoring them all together (trailing only).
Arguments can be set in a modified order by referencing
them by name.

Macros can be recursive.

ArgMacro , 11

ArgMacro arg2=11, arg=10

.endm Mark the end of a macro. .endm .endm
exitm Exit a macro early. .exitm -exitm
\@ Psudo variable that contains the macro number executed. \@ MyLabel\@:
Can be used for a unigue number on every macro definition.
purgem Undefine a macro, so that further uses do not evaluate. .purgem name .purgem NoArgsMacro

FRLA , Il EAESTF— 1N T58l07=bad_save_user_regs , tBitEF— P ERET .
Bp

sp
= sp- S_FRAME_SIZE

=sp-72
stmiaf9iEiEN :

1.13. LDM/STM@iEE

<LDM|STM>{condi<FD ED | FA EA|IA|IB|DA|DBE> Bn{!},<Rlist>{"}

where:

{cond} is a two-character condition mnemonic, see Figure 5-2: Condition
codes on page 5-2

Rn i5 an expression evaluating to a valid register number

<Rlist= is a list of registers and register ranges enclosed in {} (e.g. {RO,R2-
R7,R10}).

N (if present) requests write-back (W=1), otherwise W=0

" (if present) set S bit to load the CPSR along with the PC, or force

transfer of user bank when in privileged mode

Hep |, FHIRIBRKS YT
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1.14. FEBRIENY

3 28 27
cond
1 Condition Field
0000 = EQ  (equal) - Zszet
0001 = NE ({not equal) - Zclear
0010 = C8 (unsigned higher or same) - C set
0011 = CC (unsigned lower) - Cclear
0100 = MI (negative) - M oset
0101 = PL (positive or zero) - M clear
0110 = W& (overflow) - Vet
0111 = VC (no overflow) - Vclear
1000 = HI  {unsigned higher) - Csetand Z clear
1001 = LS (unsigned lower orsame) - C clearor Z set
1010 = GE (greater or equal) - M setand VW set, or N clear and WV clear
1011 = LT (lessthan) - Msetand V clear, or N clear and \V zet
1100 = GT (greater than) - Zclear, and either M set and Vset, or M clear and V clear
1101 = LE (less than or equal} - Zset, or N set and V clear, or M clear and V set
1101 = AL - always
1111 = NV - newver

BEFRIEN

Figure 5-2: Condition codes

7N, HEEEUEINEL/FMEE<SARMGRME RS Fr s St BEUR NS/ Te < I LI—
RIE—RIEERF SRRt S S Fan JIEWEIEEEE | HENNHESCRATRE—
RiEERF SR PRIBIRIE XIS N Eirss | EHIEFEESNZArERAYE
E. BRMNEFEESNT

LDM (E(STM ) §8<

LDM (E(STM ) F5<RIEZN ¢
LDM (ESTM ) {SRHHEEEY) Bt HF=R{ |}, TFFasIR{A)

LDM ( 5STM ) i8S ATNHEIHEFR IS — R iESEREI SRR
eSS BAIGIEEE | ZIETHENAERBS N SERIREA

HRE T,

Hep, BELALUTIMER
IA §REEEHHENL ;

IB SRIEXRIMBULIND ;

DA EIRIGIX/EHEERL ;

DB #REERIMBILRAL ;

FD SIS RHEr ;
D TR ;
FA HRIBIEHER |

EA ZSjEiEHEE
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{! YArNikfasR , BikBiZER  NSHEEETEZE | BREIEENELL
HFes  AUERNSFHRINTANE.

U HFE AT ARLS |, FHFERFIRAILAARO ~ RISAHERAES.
{AYAEEESR | SESHIDMBSHEFRIIFRFTE SRS |, EAZEHINFRR : I
TIERERNEUREEZ S, RESPSREHBIZICPSR, ERY , IxESHEFRNMENT (L
HRORAPEA THSFSS | MARIRIER TS 7S,
1B
STMFD R13!, {RO, R4-R12, LR} ; §E577585IZFHIZ75E (RO , R4Z|
R12, LR) fEAMHH,
LDMFD R13!, {RO, R4-R12, PC} ; $5HHEMZSIREEIZZSE (RO, RAZ)
R12,LR).

FrA , WATRIBNZ |

BroRIrl2fE , —MIIEXZIRIMNAIE E |, EiER sphYE | E5— , spAYEIN4 , —E
AUEETT AL,

Itegk , A, RIEBR TS
sp=sp-72
BRNLAMEX0ZIr12 , K13 FFs | HU=EEEL4=720F75 ,

BEiEspZE72 , SIEATEBEETE , BItabEr0RIr12AE , BRI RAIRIE.
0 HAMENFLZE | B _armboot_starthiYE , SERIENANS , BlJ9_start,

ffo_startf9(g

M Nor FlashZBzhad : _stat=0

relocatefXi82jg9 : start=TEXT _BASE=0x33D00000

it BB & relocateXi3 Y , ATLANIZIERENfEE |, B_start=0x33D00000
FRrLA:

r2=0x33D00000

1.6.2. cal reg value and store

sub r2, r2, #(CONFIG_STACKSIZE+CFG_MALLOC_LEN)®

sub r2, r2, #(CFG_GBL_DATA SIZE+8) @ set base 2 words into abort stack®
Idmia r2, {r2 - r3} @ get pc, cpsr®

add r0, sp, #S_FRAME_SIZE @ restore sp_SVCO

add r5, sp, #S_SP@

mov rl, Ir®

stmia r5, {rO - r3} @ save sp_SVC, Ir_SVC, pc, cpsr@

mov r0, sp®

.endme

o &b
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r2

=r2 - ( CONFIG_STACKSIZE+CFG_MALLOC_LEN)
=r2 - (128*1024 + 256*1024)

= 0x33D00000 - 384KB

= 0x33CA0000
e |lhhb:

r2
= r2 - (CFG_GBL_DATA_SIZE + 8)
= 0x33CA0000 - (128 + 8)

= Ox33C9FF78
0 PRIBHIEAr2 2 +489RE , BNt 90x33COFF78F10x33COFF7CHAINT |, loadE NLEr270
r3ZFas.
EspiYE , INE72 , %410
BIEENZE :
#define S_SP 52
FrLALLSb s 2 spaYE |, 1RE52 , X515
Elrdgrl
REEr0ZIFHRNE , FERIMUEIr5-r5+ 1259 B X,

BspBER{EZr0
#Ez=bad_save_user_regs

A BATITRIBEAEE T , (BEFEKIbad_save_user_regsEREEMITAN , KERKEE . B
FLASRIEERNIERE.

1.6.3. irq_save_user_regs irq_restore_user_regs

© 0

0000

.macro irq_save_user_regs

sub sp, sp, #S_FRAME_SIZE

stmia sp, {r0 - r12} @ Calling r0-r12
add r8, sp, #S_PC

stmdb 8, {sp, Ir}* @ Calling SP, LR
str Ir, [r8, #0] @ Save calling PC
mrs  r6, spsr

str 16, [r8, #4] @ Save CPSR

str 0, [r8, #8] @ Save OLD_RO
mov r0, sp

.endm

.macro irg_restore_user_regs

Idmia sp, {rO - INt* @ Calling rO - Ir

mov r0, r0

Idr Ir, [sp, #5_PC] @ Get PC

add sp, sp, #S_FRAME_SIZE

subs pc, Ir, # @ return & move spsr_svc into cpsr
.endm

o

.macro get_bad_stack

Idr r13, _armboot_start @ setup our mode stack
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sub r13, r13, #(CONFIG_STACKSIZE+CFG_MALLOC_LEN)
sub r13, r13, #(CFG_GBL_DATA_SIZE+8) @ reserved a couple spots in abort stack
strlr, [r13] @ save caller Ir / spsr

mrs Ir, spsr

str Ir, [r13, #4]

mov rl13, #MODE_SVC @ prepare SVC-Mode

@ msr spsr_c, rl13

msr spsr, r13

mov Ir, pc

movs pc, Ir

.endm

(2]

.macro get_irq_stack @ setup IRQ stack

Idr sp, IRQ_STACK_START

.endm

(3]

.macro get_fig_stack @ setup FIQ stack

Idr sp, FIQ_STACK_START

.endm

o

0 AWML , EXLFREERL  EAE—THERE  BEEIMFNIMRENER | RTE
EHRRIZ=irq_save_user_regstlirg_restore_user_regs , BRSNS , (RFIIKSRFE
NEFs . 2o HibH , PABRIERIRBERZ TR,

0 IthbHYget_bad_stack#fSEundefined_instruction , software_interrupt&AbiEA , ERTREIEMR
NEERE  ELEREHER , REX ALY E.

0 HAAIE WIRIFIEAR , MEIEHEIEAIRQ_STACK _STARTHRYEMRELSP.
BPZR1SIRQRYHEALATSIAHELE,

X3 FIRQ_STACK_START , ErIEHIRETHIcpu_initiErg

milttkt , MERRT , IEEEEcpu_init)PERITEIERIVET .
BPEHIRQIEHATICIAENE , HENKRES , #2 -

IRQ_STACK_START = _armboot_start - CFG_MALLOC_LEN - CFG_GBL_DATA _SIZE - 4;
B0, SoisiEmallociiEBAY=Sa) , #global data , BITE
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\board.c
FEMHNEFEE !

DECLARE_GLOBAL_DATA_PTR;

LAY N AYETE :
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\include\asm-arm\global_data.h
==

#define DECLARE_GLOBAL_DATA_PTR  register volatile gd_t *gd asm ("r8")

B, F— MR S S R S R
R

XN ERIFuboothIRYR , (RETEZIAIRIFSEL-ffixed-r8

T
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Ltbgd RSN , RRIAREN , BRA—HE.
mlttdbarmigEEs |, gd_tAYE XER—3 4

typedef struct global_data {

bd_t *bd;

unsigned long flags;

unsigned long baudrate;

unsigned long have_console; /* serial_init() was called */
unsigned long reloc_off; /* Relocation Offset */

unsigned long env_addr; /* Address of Environment struct */
unsigned long env_valid; /* Checksum of Environment valid? */
unsigned long fb_base; /* base address of frame buffer */
#ifdef CONFIG_VFD

unsigned char vfd_type; /* display type */

#endif

#if O

unsigned long cpu_clk; /* CPU clock in Hz! */

unsigned long bus_clk;

unsigned long ram_size; /* RAM size */

unsigned long reset_status; /* reset status register at boot */
#endif

void **jt; /* jump table */

}gd_t;

mMitEREEgd_t *gdWEMRSIEFRSIA | 1FIEE A BTk,
O  UKAMAN LS , EHEIEIFIQ STACK_STARTHEIAE | £8sp.

Hep:
FIQ_STACK_START = IRQ_STACK_START - CONFIG_STACKSIZE_IRQ;

RIFIQAIMEtK R AL | RIRQHERIEIAHEIERAIRQIELAIA /N,

1.6.4. exception handlers

/*

* exception handlers

*/

align 5
undefined_instruction:©®
get_bad_stack
bad_save_user_regs

bl do_undefined_instruction
align 5

software_interru pt:
get_bad_stack
bad_save_user_regs
bl do_software_interrupt

align 5
prefetch_abort:
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get_bad_stack
bad_save_user_regs
bl do_prefetch_abort

.align 5
data_abort:
get_bad_stack
bad_save_user_regs
bl do_data_abort

.align 5

not_used:
get_bad_stack
bad_save_user_regs
bl do_not_used

(2]

0 MWMBERERENIESHE  CPUSIRsER start. STFLHRIRIAIAIE
Idr pc, _undefined_instruction
BpiBiehtA_undefined_instructiondfYRNALEpc , BIBERILLAMATRI RIAIAAD.
HIRISIBHRRE
RIS HEERHRAHERE
RERFE{SFR
BHERIRIMAYEREL © do_undefined_instruction
iodo_undefined_instruction &2 1E :
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\cpu\arm920t\interrupts.c
|

void bad_mode (void)

{

panic ("Resetting CPU ..\n");
reset_cpu (0);

}

void do_undefined_instruction (struct pt_regs *pt_regs)
{

printf ("undefined instruction\n");

show_regs (pt_regs);

bad_mode ();

}

ALER , AbEAESERE | RETE— TR SER00E , AR Ibad_modes
Hlreset CPU , EIEERER% 7,
® LI EN7%E, figimEfIdo_undefined_instruction2&LIEY , FiASBIHT .
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1.6.5. Launch

@ HJ
.globl Launch©@
.align 4
Launch:
mov r7, r0
@ diable interrupt
@ disable watch dog timer
mov rl, #0x53000000
mov r2, #0x0
strr2, [rl]

Idr r1,=INTMSK
Idr r2,=0xffffffff @ all interrupt disable
str r2,[r1]

Idr r1,=INTSUBMSK
Idr r2,=0x7ff @ all sub interrupt disable
str r2,[r1]

[dr rl, = INTMOD
mov r2, #0x0 @ set all interrupt as IRQ (not FIQ)
str  r2, [r1]

@
mov ip, #0
mcr p15, 0, ip, c13,c0,0 @ /* zero PID */
mcr pl5, 0, ip, ¢7,c7,0 @ /* invalidate LD caches */
mcr pl15, 0, ip, 7, c10,4 @ /* drain write buffer */
mcr pl5, 0, ip, ¢8, c7, 0 @ /* invalidate I,D TLBs */
mrc pl5, 0, ip, c1, c0, 0 @ /* get control register */
bic ip, ip, #0x0001 @ /* disable MMU */
mcr pl5, 0, ip, c1, c0, 0 @ /* write control register */

@ MMU_EnablelCache
@mrc p15,0,r1,c1,c0,0
@orr rl,rl,#(1<<12)

@mcr p15,0,r1,c1,c0,0

#ifdef CONFIG_SURPORT_WINCE
bl Wince_Port_Init
#endif

@ clear SDRAM: the end of free mem(has wince on it now) to the end of SDRAM

Idr  r3, FREE_RAM_END

Idr  r4, =PHYS_SDRAM_1+PHYS_SDRAM_1_SIZE =@ must clear all the memory unused to

zero
mov 5, #0

Idr rl, armboot_start
Idr  r2, =On_Steppingstone
sub r2,r2,rl
mov  pc, r2
On_Steppingstone:
2. stmia r3!, {r5}
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cmp 3, r4
bne 2b

@ set sp = 0 on sys mode
mov sp, #0

@ add by HJ, switch to SVC mode
msr cpsr_c, #0xdf @ set the I-bit = 1, diable the IRQ interrupt
msr cpsr_c, #0xd3 @ set the I-bit = 1, diable the IRQ interrupt
Idr sp, =0x31ff5800

nop

nop
nop

nop

mov  p¢, r7 @ Jump to PhysicalAddress

nop
mov pc, Ir

0 IAMEST— M UELaunchBIRES , T HEIRIRFHIAHAIZNE.
BRIHEIRSERERERN. BARRKEE.

1.6.6. int_return

(1)

#ifdef CONFIG_USE_IRQ

.align 5

irg:

/* add by www.embedsky.net to use IRQ for USB and DMA */
sub Ir, Ir, #4 @ the return address

Idr sp, IRQ_STACK_START @ the stack for irq
stmdb sp!, {r0-r12,Ir} @ save registers

Idr Ir, =int_return @ set the return addr

Idr pc, =IRQ_Handle® @ call the isr
int_return:

Idmia sp!, {r0-r12,pc}* @ return from interrupt
.align 5

fig:®

get_fig_stack

/* someone ought to write a more effiction fiq_save_user_regs */
irg_save_user_regs

bl do_fig@
irg_restore_user_regs
#else

(5]

.align 5

irg:

get_bad_stack
bad_save_user_regs
bl do_irq

.align 5
fig:
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get_bad_stack
bad_save_user_regs
bl do_fiq

#endif

0 b4, MHEE  REZEE  MRTWALRE  FEIIXE , ARRFINSE  AabiE
EIRIATirqeREMIRQ Handlesh &,

BEIEATspAAIERES | [REAKE,
® XFIRQ_Handle , 27 :

u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\cpu\arm920t\s3c24x0\interrupts.c
H:

void IRQ_Handle(void)

{

unsigned long oft = intregs->INTOFFSET;
S3C24X0_GPIO * const gpio = S3C24X0_GetBase_GPIO();

// printk("IRQ_Handle: %d\n", oft);

aiaal:ii

if( oft == 4 ) gpio->EINTPEND = 1<<7,
intregs->SRCPND = 1<<oft;
intregs->INTPND = intregs->INTPND;

/* run the isr */
isr_handle_array[oft]();
}

Et%@g?ﬁﬁ%ﬁﬁ? , KRB NE |, HKEIRAIHFUTR , SARTERX R SIS & 0T

ARSSRRENSR,

0 IMMBRER , MERE T HURPRFIQRIAE , (RFIRQRIAFIENSFes | AERAMBREL
do_fiq,JAREEEE | BIRSIRQMIAFEZFESE.

0 do_fiq)E%E :

u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\cpu\arm920t\interrupts.c
H:

void do_fiq (struct pt_regs *pt_regs)
{

printf ("fast interrupt request\n");
show_regs (pt_regs);

bad_mode ();

}

FRERZSZAdo_undefined_instructionf—## , FEE2FTENS1ZEEE , REHkEEE
bad_mode()EZEFCPUME.

6 IthtFiE , WRZBEENCONFIG_USE_IRQ , AFARAIXERAN , AJLUIEER , BREERAM
do_irgfdo_fiq , ti&MU+ASEFRIIE.
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5§ 2 = start.SPHREE
2.1. start. SENM RIS L

HsX Fstart SO | TRMISFBHMERFIZ NS EAVISGKL.
XTENED , LEERRCESEE , thE—TTROMRRE T | LAEAREBESA,
Itk , RRERLE—T , HSLHRAR |, BEREMFEE TR,

1.

IFECPUE

BRISRIR , BRIECPUIREASVCIER,

ETHERECPURSVCERT | BN GHEDANFEFR.

K&

HMRFRENNNSFFR , & XA,

ETHAXAEED , FEUEEETRNFARRE.

ESEilT

KAl , LRERENMAISFRR , BIE.

IREHE L spIaEt

FBRYR Eftkspiast | XEERIGF , ZRIMEINRT |, (BRIRSE , —BEAKER , FIRER—
BRI EM 4.

Bttt ZHRERE  BERRESE , IRE—MRERAENE | iLspF TR MbUME , BIF.
EREENEER

BSRE CERESRRRRAIERELN |, RO LA RIERR TR,

ARIEFIER TGRS | AspliEZA , (RERIEYNATEITE , € I085F T, &
VAR FERY |, (RIEEEAX/MEEIE | IARNNAZTEHRREERLS , SEMHEE |
BERAK  IRBEFETE , FF.

FEXLEENZE  BREELT—ENRERN , Z7ENSZEHETRIS XA,

sk, b REERRY , ESHERNRE  EREERESNTABCESELE | BIENEINRARIIERE,
iBkRbssER

LEAMREER | FRIERIRbssER , #RREN,0 , ANEE.

HXIMWATHBIEESE) , BURBPLRYIHRIEREEZ AL,

SERETRE

SEBPHLE | SRS NAYE LABRLAEGHTRIRR D RS,
i%EITE)E\%;‘EI}"JﬁJO bqot&%/)]i}é%ﬂ’ﬂﬁﬂl%t, %EE\%T%}J%‘P&%@}E S ES
=035 e bR TS T — = T
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2.2. UbootdiAFAILayout

RE T start SIE1BE 2 e . BIMEEILLRE—T |, ubootdh |, ¥IAHERSBIREHITE | IINIRTE
=, BEWEK , HAEHETHARE. WEHBORE , EAMstart SSEEREIXER , B2
start.SH , HiEspRUItES | BRNXEAPHAETEX.

THXERS B ubootfIF layout , FEZIRYE :

1. start.SHPXTFIREMRIEFTHIBRS AU

/* Set up the stack */

stack_setup:

Idr rO, _TEXT_BASE /* upper 128 KiB: relocated uboot */
sub r0, r0, #CFG_MALLOC_LEN /* malloc area */
sub r0, r0, #CFG_GBL_DATA_SIZE /* bdinfo */

#ifdef CONFIG_USE_IRQ

sub r0, r0, #(CONFIG_STACKSIZE_IRQ+CONFIG_STACKSIZE_FIQ)
#endif

sub sp, r0, #12 /* leave 3 words for abort-stack */

bl clock_init
2. u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\cpu\arm920t\cpu.ceFaIE3

int cpu_init (void)
{
/*
* setup up stacks if necessary
*
/
#ifdef CONFIG_USE_IRQ
IRQ_STACK_START = _armboot_start - CFG_MALLOC_LEN - CFG_GBL_DATA _SIZE - 4;
FIQ_STACK_START = IRQ_STACK_START - CONFIG_STACKSIZE_IRQ;
FREE_RAM_END = FIQ_STACK_START - CONFIG_STACKSIZE_FIQ - CONFIG_STACKSIZE;
FREE_RAM_SIZE = FREE_RAM_END - PHYS_SDRAM_1;
#else
FREE_RAM_END = _armboot_start - CFG_MALLOC_LEN - CFG_GBL_DATA_SIZE - 4 -
CONFIG_STACKSIZE;
FREE_RAM_SIZE = FREE_RAM_END - PHYS_SDRAM_1;
#endif
return O;

}

3. u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\config.mksaJEX
TEXT_BASE = 0x33D00000

DAL,

uboothIRFAlayout , BEIRFRHE :
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2.1. UbootfRiAFRILayout

Uboot Memory Layout

0x00000000

Ox338FDF70
Ox338FDF/C

Ox338FEF7C

Ox338FFF/C

Ox338FFF80
0x33900000

0x33D00000

0x40000000

e

|
|
:
[

For Abort Stack, 3word=12B

CONFIG_STACKSIZE_FIQ=4KB

CONFIG_STACKSIZE_IRQ=4KB

CFG_GBL_DATA_SIZE=128B

CFG_MALLOC_LEN=256KB

TEXT_BASE
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5B 3 B BXHMIRSFER

3.1. i EE CeliCRATIHECHIFRXI RRIE IERY
iL4mitH

BER—T  ATCRABTISFE—LRESTRE , il , BHRCRERAE  AFA—E2EIE
ALABUTAIRD | XL TigSRICHmRARS , Si8iTRas | FRs @R E AR LB TAYC s
<. L, EEASER TREAE" #ifh "BIERNCRAR" X—ik.

R, X TEEARZRAERN  MTEERABEEXYNASCRE.

ItEAk , 33 FHCwmAHES |, BT

1 —FERBHIRENER , £ T INAGCRAES

2. F—ME , wFEICRANE  STHERTEER | XYNASCRA.

RRIKR  MEXAIR , REEEREH T INIREIES | MTLRAEES | =0T
—RREFEEERIBATINAT TRk | &R LAM9IRKE].

EEEFRBASNAIEERNCRISZR , oM —LRXEETE
1. #iFuboot
fELinuxF , —fggmiFuboothYJTiAR
a. make distclean
RBEMRZAIEE | fRFERRI—L3s.
b. make EmbedSky_config
EEEFK(uboot
C. make
EHATImIFE
2. BEERBATSNASCRAT
XFFFEAILEAAJuboothIstart. SR

a. MTFRFFEMISCRNERLIVE
AR miFEsErdump TEXKICRAEESHE

arm-linux-objdump —d cpu/arm920t/start.o > uboot_start.o_dump_result.txt
XiEFiBstart. oA LRSS HEIuboot_start.o_dump_result.txtsh T,
SAEEHUboot_start.o_dump_result.txt , BIET BRI M AT TR,

BT , 33T start. SAGCRAR

/* Set up the stack */

stack_setup:

Idr rO, _TEXT_BASE /* upper 128 KiB: relocated uboot */
sub r0, r0, #CFG_MALLOC_LEN /* malloc area */
sub r0, r0, #CFG_GBL_DATA _SIZE /* bdinfo */
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#ifdef CONFIG_USE_IRQ

sub r0, r0, #(CONFIG_STACKSIZE_IRQ+CONFIG_STACKSIZE_FIQ)
#endif

sub sp, r0, #12 /* leave 3 words for abort-stack  */

bl clock_init
Zuboot_start.o_dump_result.txtsh , #Zstack_setup , BIERBIRI R ERD RS CERICH -

00000090 <stack_setup>:
90: e51f0058 Idr r0, [pc, #-88] ; 40 <_TEXT_BASE>
94: 2400701 sub r0, r0, #262144 ; 0x40000
98: e2400080 sub r0, r0, #128 ; 0x80
9c: €240d00c sub sp, r0, #12 ; Oxc
a0: ebfffffe bl 0 <clock_init>

b. XTFHHERTEMRICRIIESRLSR
M EE7SiE—# , Bl :

arm-linux-objdump —d u-boot > whole_uboot_dump_result.txt

RIE¥TThzZxt , #HFlstack_setupZPo AL :

33d00090 <stack_setup>:

33d00090: e51f0058 Idr r0, [pc, #-88] ; 33d00040 <_TEXT_BASE>
33d00094: €2400701 sub r0, r0, #262144 ; 0x40000

33d00098: e2400080 sub r0, r0, #128 ; 0x80

33d0009c: e240d00c sub sp, r0, #12 ; Oxc

33d000a0: eb000242 bl 33d009b0 <clock_init>

RMEA—HESTET |, EfiJubootiRE T text_base , AMUIBERAIENIE , FEMZEEATCRHL
13, KRS B I NAIENIE , FTLAERRSE | FRLARRBRS R AYibtt , #%T , (BER
gg%ﬂ,ﬂtﬂlﬂﬁ’iﬁ[ﬁﬁﬁﬂ , BT A PR AR R MRS AL b, BftbERERE—

?E?Ci%% SRS , BEEEFRYTE , AXYMNAdumpIR , ENZCGESH.ox4H , dumptiskil s
S,

> = — -}
6 =
=5

NMERCGESHRCRESHIFNY | BEEFENINAVERMRYCRBINE , 5iERE
B, siEAdumpTH , ANAY.0BirXfHt , SHIINWATTCRAES , BIA.

3.2. uboot{liaftH , ARIEIZREHCPUZSVCIR
AMmAEIZREEHMEI

£&UboothIstart. SSTAEHER , RIMESTHAMRUERS | MEVE—HEE , BiRIKCPUREASVCR
{ , {B2S3C244089CPURJcoreZARMI20T , HB7FMET , HIIFRIRENSVUER , MARIKRE
FEMARIUE ? XTIt , LT —LESKIE |, BHINTRA :
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B5% , 5E THARMAICPUR 7RI ZMRL

http://www.docin.com/p-73665362.html

#% 3.1. ARMARCPURYET

IR 15288 &it
FBF (usr) [EERERITIFER AR MEF AR iR — LR ER GURIPRIR TR
iR, N ARERF AR E R TR RRR T RO IR,
FGi(sys) BT ERGANTN  SRPEEN  EEEULUERDREIEHCEES
5% Y
Rl (fiq) %h%iﬁﬁ%%’iﬁ&ﬁiﬁ FIQEE M RAT N IR
i
=R (irq) FATE ATt IRQFFEMRAFHNIART
EH(sve) BAERGERIPAUES RS EUABPRTIE R AT AR
1k (abt) BT IFEUREN/EF | EARM7TDMIRE AL
fERR R

AREX (Und) %gﬁsﬁ#’ﬂ]\&ﬁi%ﬁ’ﬂiﬂ# REMIEL FEMMNATHNLARTC

Foh, THREIF | BRAFusrEISh , HERIUSREUER,
ST AL RsvARS , MARRMEMEI  HRE  ATLAMRESEFRE :
1. BASCEBRIRDHT—TBR7FMET

a.

FhiFabtFIzRE X undi&Ez
BT LHBSHE |, FitabtfIREN undiZD , BEEAKERIESR | MEFRIEEIET
8, FRAARRGZIRECPUNE A —FEL , Fri T LAHERR.

ReplfFfigFIAPRTirgtR(

EDR |, St TR fiqRIhiTirgSkist , ibubootdTiAILAIRHE , tiRSIRrhiTELNRFNAEEAE
B, MBEFEEIMN T RIRRSIEFRE | feisbBrl, , BAXfmfESR, , thE2BmIg X
1, BRLA , IAMBEARRGZIR & S E A —FiE,

AR usrig=z{,
SRMIEBIS BRI, aTLURECPU AR usrED, | (BRATFIER TTIEEE ARSI 4R
I8, Tuboot¥lalt , MLRERIGIFNXSEETIR , ATLASMATLARERR | FReRENAF usri&

=

EgrsystEz vs EIEsvciE(
B, systEfusriEABLL , FrARNSS7eed | 2B —1HFAY , (BREINT —Liha—Lftusr
B N AREhRER.

MsVARDNASHBE TR, | ASHAILILEILZEER MR |, tsysRNEZ TEE
%ﬁﬁ?ﬁ@%ﬁ?ﬁﬁ% , FTLA, ERdsystRIURis , AILAGIAEIRAIEESIMER | (BRBEESHY
RiR.

ATLA , NERIS B3R , EAARTLURE JosysHlsvatEzlAUE—F , (ERMuboot HEEE , HE
}ﬁiﬁ’ﬂ%’%%%ﬂ9&‘%%%@9&@#’%@  RERRESHIIR |, LIS EERIERMG |, YA ER

MuboothI BRIZ#IRItIEHRIBER , IREAsvaiRD, , BEEFITHIE.
Eit , A CPUIRE HSVCIER,
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2. ubootfEA— bootloaderskiit , &RZBEHIRE AT Bailinuxikernel , EMEFESTIE ( BI¥IA
R |, ESETFkernelfrootfsEs ) BkEEZlkernelZ gl , ABFEHE—EEME , HP—PEMH,
FHEERCPULLFSVCIEZAY.

FTLA , ubootfERAAIFIIAHINER | BAGCPUIRENSVCRT, , tER&RGIERT.
R
KT HBPLFEY | FIEESE
ARM Linux Kernel Boot Requirements *
B E LinuxPItZ3a:
kernel_source_root\documentation\arm\booting
it REFAIMERE |
The CPU must be in SVC mode

FTLA , ubootfERAIAIFIIAHNER | BAGCPUIREASVURT, , tEER&RAIERT.

£REFmA | ubootTEAIMRLINER , MMIZIGCPUIRENSVCIR,

3.3. ft4Rwatchdog + JRIEERFIALAY
B {&><HAwatchdog

KFUboot¥IaUINER , fEstart.SHh |, AfEfEXXAwatchdog , TEHEREMRNIRERA :

3.3.1. f42watchdog

S8 A\ RS> WATCHDOG (| P i’
EERRNE

watchdog—fRE—PMRHEIR , EfERRE , ERANRERSET , RENABARRGKEITEL
AET  FTLAEREE RS —HIARSI , BRRRRT , XAY , watchdogfi 2 BHIBIFER RS,

ABAEZANASCINLLTORERIVE ? ABA i R — T ESCIRIE 7.

watchdogh@4HRUZIERIZE | HEMG EBMCREBRITIEE | ARERAFEESE—ERAE (LthdEn]
VIRIEE CRKMECE ) ZMEHT—ERE , WEEES—LEEE AR "TRIE" |, BATKK
EEE%T , B T IXARKMEIRERNEBIRT | BBABRIANRRERINT , HEE T |, (BHHBIRE

HETHEFNESRMdog , (FEEHLHER , IREBRNAER , BBABEIANR, AFEA |, /REY
A&, ST |, BiE RresetERREA.

3.3.2. AAEZEZRFENIBRIAHRXAwatchdog

TR TwatchdogtFIEfE |, WM ESZIERE 7.
WRAZERwatchdog , PMAFERIREIEFATE 18" |, FBZR , ZFH,

BRIt R 2 AubootiIis U M BRI R R R ARRME , So2AARZEIXMwatchdoghItl
#., BERZ , FAEEIRIinuxRZEZERT , B2REHRIONES |, FiFubootiRIEXERM , FTLAS
TEUSEEEXFwatchdog ( BresetIige ) 7.

T

! http://www.arm.linux.org.uk/developer/booting.php
2 http://wenku.baidu.com/view/e5cd52ff04a1b0717fd5dd27.html
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3.4. A{AJARM7HPC=PC+8

LE4MRERSIRIARM 7R |, CPUtELE , BPPC , {aBPC=PC+81X—iiti% :
AREFEX] , AMR7 , B=%imke , HATHE

3.1. AMR7=ifKE

ARM7TM Core and Pipeline

Register
Register [l me ]

| Addressing

Multiplier

[
Z Memory |— s (/F;:gmm]\\ -EL I Memory |—
b Dl ™ L Shifter
. Decompressor \\.___,/:
Thumb Kol
A[1] Signals
FETCH DECODE ] EXECUTE
B4 . ITARMTSI RS EAHITIER , (T FEXANERR |
3.2. ARM7=R7KEIRTS
7TDME  Fetch Decod i
nstructon Thumb ARM reg rEg
Etch "decormfess || |I shitALU i I
G (. Decode Execute
nsiruction Thumb ARM reg : T o
fetch decm'pressE decode ||H_.3ﬂ || shitlALU im"ﬂe ’
T L Decod Execute
T “uxm, b ||mg | shtaLy 5*9

RIS T =ik S HIN T
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3.3. ARM7=ifik el

ARM7 Single-Cycle Instruction 3-Stage Pipeline\

Latency: time it takes for an instruction

e

e

& !

Related to throughput
N

I” -\I

| | |
] 2

time

(W8]

MEE  HLREZEH , F—FES:
add r0, r1,$5

HATHIRHE |, LERPCELIEME=5IES !
cmp r2,#3

POMBEET | FTLL, PC=PC+8.
3.4.1. A(AARM9F1IARM7—#% , tB2PC=PC+8

ARM7HI=5%if7kEL , PC=PC+8 , RIFIERE , (BRAMRIYF , RRARAVKE: , ATIRRPC=PC+8 , M

e
PC

=PC+(5-1)*4

=PC + 16,

IR ?

TEREEHIRE—ET.

BB, Sl EARM7FIARMORIT K SR K BIATBER -
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3.4. ARM7=ifii7ke vs ARMOA Ttk

Figure 1 : The ARM7TDMI core and ARM7TDMI-S core pipeline

; Thumb— ARM| ARM decode
Ins;g:g;lon decom:ress Reg Select I?:a% Shift | ALU Wnr??e
FETCH DECODE EXECUTE
Figure 2 : The ARMSTDMI core pipeline
; ARM or Thumb |
Instruction ;:‘ DE"‘:’; Shift+ ALU || Memory Access || Fieg
Decode | Read ‘
FETCH DECODE EXECUTE MEMORY WRITE

3.5. ARM7 =ik &LEIARM O R i Ik L AIBRES

ARM7TDMI 3-Stage Pipeline

Fetch Decode Execute

] ] |
instruction . req
i e adl shift/ALU |

write

instruction § e
fetch

Fetch Decode Execute Memory Write

ARM9TDMI 5-Stage Pipeline

TEFEXS EARMItEZPC=PC+ 8 THERE.
75 HARMORI R int 7K LRI B1 -
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3.6. ARMIBYR iR G

ARMSH) 11 i /K Ze 7=

L] — L]
instruction L read data memor reg
feich decode 1 shJRLU access 1 wrml.
Fetch Decode Ex*s.:e Memory Wite|
instruction I read data memor reg 3
feich I| det:!)e 1 shtiALU access 1 wrml.
Fetch Deol:le Execute Memory Wite|
instrjjction '{ read s data memor reg %
feleh I R shtALU access 1 wrn:ll
F+h Decode Execite Memory Write|

instruction '{ read 1 data memor reg i
I fetch | decode { shitiALU access 1 wrml
Fetch Decode Execute Memory Wite]
instruction E read s data memor reg =
fetch | decode 1 shtALU access 1 wrml
Fetch Decode Execute Memory Write]

25 AEIPC=PC+8
AREFEAILLTEUboothAstart. SHIERFFIARC RIS A FISRHITHERE
00000000 <_start>:
0: ea000014 b 58 <reset>
4: e59ff014 Idr pc, [pc, #20] ; 20 <_undefined_instruction>
8: e59ff014 Idr pc, [pc, #20] ; 24 <_software_interrupt>
c: e59ff014 Idr pc, [pc, #20] ; 28 <_prefetch_abort>
10: e59ff014 Idr pc, [pc, #20] ; 2¢ <_data_abort>
14: e59ff014 Idr pc, [pc, #20] ; 30 <_not_used>
18: e59ff014 Idr pc, [pc, #20] ; 34 <_irgq>
1c: €59ff014 Idr pc, [pc, #20] ; 38 <_fig>

00000020 <_undefined_instruction>:
20: 00000120 .word 0x00000120

TEHNE—MESER , CPUM TSRS | DBIFRME TEA
EETHEREREZA , B—OIEEFIC , BHE :
PCREIERIRERIZTHIES |, T2

PCHALR IS A REEN RIS S AYthil

INRIBR TIXRIR | EEEGIHE  S2ET,

1. $5</EHACyclel

BiE

a.
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PCREISIHISERIAIE S (BIRATENA0 , I F—ARIgOHlehL ) |, T
PC=4,

FRLAEBUER B 9 4RI XS RIATHE <

dr pc, [pc, #20]

HxI R —#HH IS /9e59ff014,

IHArESEZ e, BEhEHHPCAYE , BIPC=PC+4 ( B/MESHAF |, ATLAINS ) =4+4=8

2. 1ESEHACyCcle2

iE15<$e59ff014
ERBEEEEE

PCARISISEIRIAE SHOkhL ( RIATREA0 , EA T —SIgSnoltnl ) | TI4aD
PC=8,

FRLAZYIEEHEIE D 8FIRIRNAYTE< “Idr pc, [pc, #20]" EXIM —##HIi30e59ff014,
IEArEtEEZ fe . BaE#HPCAYE , BIPC=PC+4=8+4=12=0xc

3. $E<EHACYcle3

a.

T (18<

H4T "e59ff014” , BD
Idr pc, [pc, #20]
FTXIRIARIEZ X , BIPC
=PC+ 20

=12+ 20

=32

= 0x20

lct'lz.’;ﬁl‘ . RRITEHSSERESPCHIER0X20 , XM0x20iF R 2 MEHRITERITHAIERHIZEF

EiXe59ff014
BE

PR TR EE (1) PRIFUTRZEEEY , Frll , REEISW , 4EEEE | MEEERIB—
A%l , PCHE—CycleSEFHEHIE , BIPC=0xc , FRLAZREEWIIEBIE IO FRRINAES

ldr pc, [pc, #20]

TR i e591f014

H , SRR , KFKHMALES :
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FECycle3R9AHE , PCHYE , NIIFELRTECyclelfICycle2 , H8IINT4 , ATLACycle3fIRHE , PC=PC
+8 , MERHEIR , IWHHI—IESH , #EECycle3 , I8$HIExecuteITIMER , TR EZEIPCHY
&, BBAPCHB—HIXI , FEPC=PC+8,

FrLA , W BARR K , (BENAZEPC=PC+16 , MiEPC=PC+8,

W, AR , HLPC=PC+NfIN , 2FHESHIHITIN R Tk &iORESRX | Blitabis
SHIHITEXecuteER , BREKLRKEFHIE=A , X NE =M ERAVEXecuteFIIESHIE— NN ERRY
FetchBWg , BERIER 3 -1 =2, BIENCPUMICycle , TIENCycle#f£SHPC=+PC+4 , FFLA , 18
SE|TExecuteER , A=K, IATPCELZMPC=PC+87,

BN SRR MARM7 =27k e , tBREFRNERE |, 15SRExecutefUTINER , RUETFHESHIE=SD
BhER , IR , EETHEEIERRR |, AIRARIPC , M ARIULRIPC=PC+8,

B2 , RIARMOIMALAIKE , IBIESHIExecuteITINER |, IRIHE 7 SBIUNMER , BBARZEPC=PC
+ (SBARIER-1) *4P=F5 = PC= PC+127,

FREKi"BIPC=PC+8 NI

T LERNXFRIDITSRE | JEEERAEASTZER , Ll , TEXEEIERFEERERRTR
2, MESREET. HP , TEH , RUARMMARIARKELHINIEEE AR , MRENHERT
IRBAAAIARMOBARAKE , tBEPC=PC+8 :

3.7. ARMOIR k&R A@PC=PC+8

miext [ \/L_-.— - ...--....._;-'_-'-.-.. ....- :
pc — [ — .
T ME—MES, | WE_MES., NE=1MES.R
s |k Ermche M GmgPc=Pc+4 ) AEPC=PC+8] MPC=PC+12
: e ]E ot [ SERNEREIRE. .HN%-___--,ﬂ_-
|
pe+8 | g—_l-% A : gj'%_/\
“\ rs instruetion : : = . S —1
l Gecode TSRS || TESHEE
register read 1
immediate
gl B - 1
— ., RITE—ANES |
b T I LAt , INRiItE
- : IcREEITPC , AR
hit : | AIEIPCHOE |,
) 1 BEm LA
™ paing IFZErSSRoteL |,
B, BL L JALss  BD
L . ——. N—
byte repl.
—_— ] 3
BT el | B
rot/sgn & »
e | K- et ARMORITRER7K &+

] register write i . T ﬁ‘ﬂpc: PC + 8

T LEPR  F—NESERTHIMER | RERZITPCRYE , &L, HTFJLIEER ,

MTHELERTE , NMEEEARIPCRYE , PCESIRIREIEIZIE | iR—hcycle , BaliEN4R , EF
(ABRDH2) SRIZHENE |, Bl -

R (1E<HITRIEIR ) A .
BETRA
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PCHI/ERRE |,

Shpp=

ATLA , 2N cyclef9iE4 |, BB TiIESHTRIBIR | IWETPCERIEINT8Y , BME(RESHITAIRT
&, REAEIPCHYE  HBEARERINT8TY. M—iKin , AZHAIES | BEEREREAEIPC

89, BEEFEHESHITHE—/TZ]  BB&EPC=PC+8 , MEHUESIREAE  FILIRZEAIRE
IREIXRET.

PC ( execute ) =PC (fetch) + 8

XFFPC=PC+8HRIHANPC , HELB VAT L —H HEAEMIREL | MZSXFEF
PC (execute ) =PC ( fetch ) + 8

Hep .

PC (fetch ) : HRIEEHITAES | MERZRIBUZIESEHEIIPCAYE

PC (execute) : HRHESHUTANTES , WRAZEIPC , NILLASPCAYE.

AR ERRIPCEAIXR

XIRE , FEARM7BI=2Rin7kER (BUS |, 48 , #UT ) FIARMORIRRAIKE (BUE | iF
I8, T, = BE ) F, JLIXAR

PC, REERARIEERBISAUE<SHIBLL |
PC-4 , BRIERSRIEAERIFSAYESRIBLL |
PC-8 , BRIERZRIRIBRAISS | BIFI—ARIRAY , IEFERPTRIIESAYELL,

T

M

[R4E]
ARM7HI=%iz7ke , PC=PC+8,
ARMIRF iRtk , tBEPC=PC+8 ,
RANRRER | WERTKEIRIT T |, IESMExecuteITMER |, EEATAVKENE=4.
FTLA#ESPC=PC+8,
oty , TLUESH ¢
Rig , ExecutefTERACTFIRVKEHFRISBEMNER , BRIESETIMFD | B4
PC
= PC + N*T
=PC+(E-1)*T
ItLZEARM7F0ARMO
Executep EREREHE3MER = E=3
BEIESRMNFT = T=4
FrLA :
PC
=PC + N*T
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=PC+(3-1)*4

=PC+8

KFEIENTPCHYE . SSHITKESTHRE
EBPCRYEERIEEH0x20, MPCEEN , BEESEMKENET . BISE T cycled
8, SINATRKERRIE LN PR | 1R T RIIE—CyclerRRIBUERY TIEMECH.
FEPCHKERIO0MNEZ f5 | MZKEEINITE , B —SOMRBIVKENZE  Z—R

RHYT. SRBRIELFHESHINTSR  BIHTZE B8R cycle , 2 BIHAY
MemoryfIWrite , £44EHITTEK.

3.5. AMRFFzEA9%1 + APCS

HAESENE—T , ARMBFEREAIFIE | LURMHARAPCS,
FISPRREZRD , SEBX IRARIRRE | BISREN , RIFER
3.8. ARM Application Procedure Call Standard (AAPCS)

ARM Application Procedure Call
Standard (AAPCS)

T

Register

The compiler has a set of rules known as a
Procedure Call Standard that determine how to
pass parameters to a function (see AAPCS)

Arguments into function
Result(s) from function
otherwise corruptible

(Additional parameters
passed on stack)

CPSR flags may be corrupted by function call.
ssembler code which links with compiled code
must follow the AAPCS at external interfaces

rd

r5 Giie

o The AAPCS is part of the new ABI for the ARM
Register variables [ES Architecture
Must be preserved [EES

RN - Stack base
=T - Stack limit if software stack checking selected
211

Scratch register |:|

(corruptible)

Stack Pointer ri3/sp | - SP should always be 8-byte (2 word) aligned
Link Register rid/1r | -R14 can be used as a temporary once value stacked
Program Counter rl5/pe

3.5.1. ARMAEfF=aaynl &

FIARIBRT | XEHEFRREMMO0,rl,...r14% , MAPCS WHEE T ARNEIE.

{ECImas Tt IERRAITNRE | (RHLIENX RO F2F , (BERKESXEMASRUBRIIR , RIFERS
JfEF APCS 2,

—RIEELETD , RIFERESOE  ERMNNET | XEEEEFTIEIEEST.

69



BEXRANRRIFR

KFRESFRAINNNESF , TTE* :

= 3.2. ARMSE219512

FERaF
Reg# APCS =34
RO al TiESF=R
R1 a2 "
R2 a3 "
R3 a4 "
R4 vl WARRIP
R5 v2 "
R6 v3 "
R7 v4 "
R8 v5 "
R9 v6 "
R10 sl TRBR®
R11 fp hEEt
R12 ip AR A Fes
R13 sp rigst
R14 Ir EES 7S
R15 pc TEFFiHEES

ENFE—R, T

Predeclared register names 3

The following register names are predeclared:

1. r0-r15 and RO-R15

2. al-a4 (argument, result, or scratch registers, synonyms for r0 to r3)
v1-v8 (variable registers, r4 to rll)

sb and SB (static base, r9)

ip and IP (intra-procedure-call scratch register, r12)

sp and SP (stack pointer, r13)

Ir and LR (link register, r14)

© N o o~ W

pc and PC (program counter, r15).

Predeclared extension register names 4

The following extension register names are predeclared:
1. d0-d31 and DO-D31(VFP double-precision registers)

2. s0-s31 and SO-S31(VFP single-precision registers)

3 http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s01.htm
http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s02.htm
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Predeclared coprocessor names >

The following coprocessor names and coprocessor register names are
predeclared:

1. pO0-pl15 (coprocessors 0-15)

2. c0-c15 (coprocessor registers 0-15).

3.5.2. +4=2APCS

APCS , ARM SF2EARE&E(ARM Procedure Call Standard) , 12t 7 S&200REHFEN—ME , &
MG LASHEEHRERSE—RE., REEN—RENXLEAFERBMEIREIHRAIRS. S(IaTL
@iEE C. Pascal, BAILARRICRES SR,

APCS ENXT:

o XIS fFEERRIBRS.

o {FFIRAYIRGI,

s EREVARZIEEER/REISEH,

o ALK "B BOETFARNEEANE | BRIEENEM RZIRRER NORNREFIL TS E)BI5IE.

3.6. AIGES ( WEREUEAR ) £ |, il
S SAAEE

ZAE TREXTubootln#T , EHMBREANCGESINET | HESFHL.

B S&EUbootilstart. SICRAAEF | XTFREFVEN , BERIGHFBHYIBHX N E. B2, M

KRAREIEARRGIBNEIB I | BIEFRGEHEERIE spE , BRINEREEREARE

E}rgs@%%ﬂté}m&t%o FrLA , #ETREOAE | MRS —EHIRER | MERERE—T , AMUERL
. BD:

HACESHREERERZIHE , MCRIATZEV BT,

FIFRXNAE |, B5E T RERIER.

KTHHRAER | EiFMHRNE | ERKRE , LAt R 2SN 4.

RIS HRUERRE | (RFIUA/ LR, (5354,

3.6.1. (REMA/ L TX

Wp , SEHBEI TR , BAE—LIZER , BCR TR, BUERIARNEZ S | (RHT
EREIAT . MLAMRAYENE | SURIECPUIRITRIRIR , BRI T —L57Fas | L0 r1ESE |, T
XL EFRAYE  MRIRAMREMEREEFREPEIIT | BBARITREMEEEIAT , BAERE
PITHERRIXE S TR,

FEt |, FEREVERZAT , MZISXLHFRFI , EiRHER , SRRARETTERERE | Bk
S, XECPURIATLAERRISREAIT T .

ETENF , (RETTIUSEETOX/MA |, SREE Econtext, BPA :
3.6.1.1. HAM{#f T3 context
HEIE , BIUEELE TR,

> http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s03.htm
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ETX, s&xxMfficontext , L2 LEAINE , ITENXE , BISIRLEZ , ZRICPURITEXRNIAN
& AR RAEISFRs. R, M EEEES  2— 1 ER.

RMrEFarIE , —RANREpushis< | BINARLHERE , —MIEIELT | BYNAYE
FENZIEALER , RIFMBRIE.

RIRFHRE RN FREAI TSR R , FEApop , BHEHLPEI—MEYE | MEEXI NATBREARNI
FnEtRTREIRS T | B NAHEN R E |, RIFTBRIL R,

Hop(RFHEFRT |, LEEIMYE ( BAbISSHATHEERNE , BFAZRINpcRYERFIr

8) |, AREFEFHITSCERIRR | BICHEETRIrRIEpoptisk | IELSpc , IXHFHISEIL T FEREN
AYIERBANREL.

3.6.2. (BiESE]

CIESHTREERINR , EESERAERARINRE LS4, ITXEGESRINSE  wF
IERREERCmIE SRR | IER ML ER—T | FRISABIRERESILR SRR ASLEL
BRESHT . ITHMMILR—T , SRS,

—MERE  FBEBNSEERS MBS FERMEESEL

EAERMEAIRFIVZRIEETD | BRRTE 7 NS FR00E | BPALl , XESERMETH
B, JLMERAYERRY Y |, BRI LARS AL, MBHORER T BB TEHRET | tLisHa2
A BBARArORII LFIREIN]., (RTSEIMNSE2 , BARIBARIEO , WRMERAErL , BiEFAPCSH
8 EREUERZAESEARESE" BXT , APCSHEEIHANAE. BNBNBECENR. )
BRNRSHAS | SEHETEBA | BAMGIESRIUSEHERTT.

BN, AJLARBH RGBT B RIS S Faa iR FRIBPL S RATSEL.

3.6.3. #FIHtrCESERENEBE A {E AR

T LEAERRERREREEALHS | BRI RERIRB—T , SiEZBA7T ¢
A

arm-inux-objdump —d u-boot > dump_u-boot.txt

AJLUEEIdump_u-boot txt> 4, ZXHHEF , BT u-boothRIREFRIATHUTAYCRIES , B
BATTLIBZIGESHIRERIRAES , BIRINEBLCHHI.

TENSH RN RERT LR |
— M Rclock_init , B—1MESclock_initfEF—CRX4HH) , BIr—1EECopyCode2Ram

33d0091c <CopyCode2Ram>:

33d0091c: €92d4070 push {r4, r5, r6, Ir}@

33d00920: e1a06000 mov r6, r0

33d00924: €1a05001 mov r5, rl

33d00928: €1a04002 mov r4, r2

33d0092c: ebffffef bl 33d008f0 <bBootFrmNORFlash>©

33d009a8: €3a00000 mov r0, #0 ; 0x0©
33d009ac: e8bd8070 pop {r4, r5, r6, pc}@

33d009b0 <clock_init>:
33d009b0: e3a02313 mov r2, #1275068416 ; 0x4c000000©
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33d009b4: e3a03005 mov r3, #5 ; 0x5
33d009b8: €5823014 str r3, [r2, #20]

33d009f8: e1a0f00e mov pc, Ir@

O IAHIEIAIFTHAERY , Apushig< | &REF 7 rd.r5rLAKr,

FApush={RTFrd,r5,r6 , BREEAAMBRIREFINZ , IR REIRMEBRIRSEINT |
0 _iRFpushE(FEr , BREEIEECopyCode2RamEETEIANEF T bBootFrmNORFlash

LA BIERE T nand_read |l :
33d00984: ebffff14 bl 33d005dc <nand_read_II>

FEEITbIES | SATRETHEINdock intHIRIKIIE , FLNERpushtbBIRS

E‘ 3 72 .

o EOREAOSTE  XMHERIFNBERENES , RBU0STEN,
HERMOREHERO , I RECESHRIBERAY “return 0"

© BZApushiIfE , Hpopthisk , FANIHVETE , Heb@E—MRIFHEpushiIINE , pop
HHSRATRAPC , RSN T EAHOET

o EILIEIIRHEHE— (T
R ERATBEpushiES | SREZK— ST RIENEI D, KRR , ]
clock_initZEBHHINE , AFBEINI2, 3E 2173 , MIEEARcock initZ AT EINE 73
0, S@ENSE , FTLUARATLIR Fpush S RFEESZSIE , MU N SEEELE , e
14 , Bl , SEfERTEARclock initiURIE , FRRVEDIES , IS EEHEHE RAIpCAYER
{E£alr | PR E pushis S FHPCRIEIRIFEIERP,

0 MltiEclock initIEHRE—7

FERAIELAImov pc, Ir, BIrAYE , BIZEIRFARIRETERIMRIIPCE , WELIENPC , X
HERLSEEL T RESRIIERARGIRE |, BEREIR T REERRHE T—MESHINE.

BRECPUBK AT SR T IR SRR BB OALAS T
HWFERM SR FREEREE
LAMMBAIL RS SRS RIS TR EBERIE , ARRLAEST , 75

ERIEARMAYAPCSHYESFaRRYEARRILIEMIRITRY | (REFAEMENRERLT &
R RIRIREAERIRAE | XFEFEINFFEISE.

3.7. XFAAAEEMAmMovIES , MiFEMadr
{hig<

£ Hruboothistart. S, FREI—E15< | tLan -

adr r0, _start

RISHERILAEEAMoviE SRR , ARKEEXAMGUE , ZMAIdrAsSH ?

KT ULLLRIRES | 9 EABadrig<

adr r0, _start

6 adr r0, _start2{EEIFARIERCHIES

HiimiEenimi¥la . SWENE

T
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sub r0, pc, #172
MABEZAmMovIESEZG_startRYEM(ELSr0 , KT
mov r0, _start
e ?
HREEER,
sub r0, pc, #172

XEFRIARRD |, ATMIERYE |, BRI TPCRURBER IR , IXHFAMAIET |, IRBEXAIEEIHE |
HEEE  MAFEMETRAE. EAMNRAmMoviES :

mov r0, start

BBA SRR RIS AERICAD -

mov r0, 0x33d00000

SNERAT EEXFERIAES

mov r0, 0x33d00000

B4, WNSREAMD |, BIERUTARERRIISS | WBaRIEMAIE | B4
mov r0, 0x33d00000

XITIES | PUTRITHEE | RSBk ZILEXIIEI L , TARBERMEIA_startfE T , #AREEL
f)&‘zﬂ]*.ﬁ%ﬁ’ﬂﬂ]‘a‘é? XS TEYIEEIAIRED , AR AETRIIRER T .

Sty |, X171 :
sub r0, pc, #172

BMERE PR sEIEMONIE | BRAIXITIECEZ I LABMEEIERIPCIERIL 727 RS |, thiRE AR
B _startfUE , XA SHVERENIRBAEIN , BIUMUELTRNE. EINSmEFRE
'L,\ggE’JﬁﬁEJ?EZ%E}J , BMEREFRIEMIIE T |, FrERIRIBRERUETZEEEN  BFERAIUIEREE
7

xF , ZFRUAAE L@ :
mov r0, 0x33d00000

RRORED | BT EERA , ARMELXRAINIEZS , R MNEENERE |, 35 , KT movig<
E’J,J?LA’E%Z lttLEDtOX.%BdOOOOO 7{' —E%é%ﬂ’]movi SEIAIFAYE | IXBIER FHEFMER

St

ZFr A FadriAfEmov , EEEATAEMMUETRNES , URBFASEHR—N L, EEa2E5H
moVAJIR{ESEL,

3.8. moviESHIRMESRIENE EERI KRS D

KT movisCEREMRIEVETEE , W_EBEI—L AlRZ0x00-0xFR A Al 2EMBANERY , (BRI —
BRI, RIUSEEEAY, TERSSEMRE , moviESIRIESNIUSER | FIREsD.

AETHRD , XFXTB :
mov r0, 0x33d00000
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AUIRIR{EEI0x33d0000 , AJEERMOVIES I AICITAY , J‘X@iﬁiﬁ , JREE AR , FANE , BBRE
moVANREERYE | RARFATF255 20K EREZ ARNEHNESF |, #RX AR,

Xt , ERE | REERERN.

KFmovIM N EIENAITHNETE , FENTEIBABSMEREN , THSKIFARRERRE.
SRR, HEMARM SC4RHImovIR{E BI% i ER

Bl , 78 EZmoviIEUESERE , AR TR AIdatasheet , A RAEBEENE BB LK.
B5%, moviSieS , B TARMIESEH , HUEIE ( Data Process ) DEHPHIEF—MES |
TISGRAMES S IERMETLE : ARM Processor Instruction Set’

3.9. MR IBIS SRR SIER

3l I8 27 6 15 24 1 20 19 16 15 12 11

Cond o

COpCode |5 Fn Fd Operand 2

Destination register

18t operand register
Set condition codes

0= da nat aler cordiien codes

1 = waf concitlon codes
Cperation Code

0000 = AND - Re=Opd AND Op2

0001 = EOR « Rd:= Tpt E._F ooz

¥
s on Tpl 48D Oo2

= Ra= 0pl AND MNOT Op2
Wh - ? = MOT Qg

Immediate Operand

1 0= operand 2 |58 & regisier

Shift Rm —

| | 0 |
I

2nd operand regisier

shift appliad to Bm

= operand 2 18 an Immedists value
11 BT

Rotate Imm [

|
Unsigred & bit immediats valus

shift appliad to Imm

Condition field

Figure 5-4: Data processing instructions

6 http //blog.chinaunix.net/space.php?uid=20799298&do=blog&cuid=2055392
http //netwinder.osuosl.org/pub/netwinder/docs/arm/ARM7500FEvB_3.pdf
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XTI BATTLUZE -

arm-linux-objdump —d u-boot > dump_u-boot.txt

PEEIRICRAETRRT

Idr

r0, =0x53000000

FTXIRZAY , RIERGC WS
33d00068: e3a00453 mov r0, #1392508928 ; 0x53000000
koM WEZEET
mov r0, #1392508928
= mov r0, #0x53000000
HEFRLE |, #E0X53000000%5Zr0H %,

SRR 3

B<ELERY

Oxe3a00453 = 1110 0011 1010 0000 0000 0100 0101 0011 b

TEXFEMoVIESHIET | ROMTIXEAFIRIMAIE X

% 3.3. moviE$0xe3a004531(sia & W iFtr

31-28 (27-26 |25 24-21 |20 19-16 | 15-12 11-0
Conditicd0D [(Immediate OpCode(Cyfgestion |Rn(1st |Rd(Destination Operand 2
Field Operand) |Code) |Condition |Operand |Register)
Code) Register) 1 = operand
2 is an immediate vz
11-8:Rotadt6:Imm
1110 |00 1 1101 0 0000 0000 0100 0101 0011
REBZEZAD 11013 MOViE |Z/=00005 |0100=40x53
# NZAIZE SHE |HFsE B | BXES
MOVig B2: |0 xR
< Rd:= 1
Op2,#
RnFEX |
FTLAZRRE
XARn
e =
_iAdatasheeth Sz :
5.4.3 Immediate operand rotates
The immediate operand rotate field is a 4 bit unsigned integer which
specifies a shift operation on the 8 bit immediate value. This value is
zero extended to 32 bits, and then subject to a rotate right by twice
the value in the rotate field. This enables many common constants to
be generated, for example all powers of 2
BERE  WTFbit[1L8)IE , 21447, ZFFSHVEER , EigE 7 bit[7:0198bitxzBpEE

R E. BRNAiEEre | ARs2Rsbit[7:0189E | /B aTE2x bit[11:8]{i7,
XFFEAIRIGIF |, B2 | bit[7:014HEO0X53 B GH 2xbit[11:8]= 2 x 4 = 87,
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MOX5 3B , HISEIT0x53000000 , HEK(IEMovIE , movE|BHE 7S
rd , LtE&bJ9r0=R,

M EERNEE—ARNE  BIEbit[7.0R9E BHaH  2xbit[11:8]895 , BiATLA~

EHRENET | BImovASR(EET , ERFFEEILABII0x00-0xFFHEAATHSELM
FrERIEE | BRESIERIMOVATIRIEEL , MXEERIER | HSLRRESHY.

6 BE&movElEBE

g;;u , MoVIESHURERRVEIERBUSSERE , BIAARZ0-0xFF ( 0-255) , b ARRABE209MF
£, M2 :

REZEL, BJLABIIOx00-OxXFFEREEANEY | EIAARBBENTE , BEGERImovAYHE:
18, BNHRIEEIMOoVATRIFEL

3.9. ICRFILHICH

T HEAVZRIDHTHIstart. Sp |, WRAMRZAGCRANES , Hep , JLIEY , REASTRSMHAE
iEE , ERIROIE , TE , BXIEH T 2R | AU —EE—R=aERMESE , X, 7
LUEERI—ERYEEINeE | HELRERMRINCRAE | 828 ELRABMERANS X,

3.9.1. iCRPRITS = CRIITS

GRIECRAET , SRS , LRIk, I E— M EFRIRZEAIRS | Tl

reset:
/*
* set the cpu to SVC32 mode
*/
mrs r0,cpsr
Fireset , MMECRTRITS , BN , WIRSZIER | ESTCESHITS.
tean , GES+PEX—MRSERR_NODEV :

ERR_NODEV: /* no device error */
.. /* c code here */

RIETIRTERILL | EFgotoXBkEEREIXMRSERR_NODEV :

if (something)
goto ERR_NODEV ;

6 [24E]
CHRPHIRE = GESPIIIRSLabel

3.9.2. iCHRPRIBkEEIE S =Chrdgoto

X$Rzith . #1_EERIGIFPRICGES TRIWSHEERIRSHIgotoX Y , iITHRT , MTEX TS | B4
BEBXNANES | EBHERIRI A CRTRIRS.
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XLBEERTIES | BlEbiE<S , bEbranchiI4EE,
bIgSHIEIZE -

b{cond} label

B RN EES labelit,
FRFN_EERIGIFHERAVCRDSRE -

.globl _start
_start: b reset

AL HEER_ EEBR MresetAIiRS,

e [24]
CmRRIbBEEIES = CEST#goto

3.9.3. iCf&wmAPRY.globl=CiESHfJextern

XF EmEflF

.globl _start

tHy.global , Hi2AEA_startAEBRE/FS | AJLAMEMIRS AR,

BRiCYmes , ERIFIGCRAIEAIRIR , RBIERIC TR , BRI EREE | BEIHMNHERE
LEEZ ERIRIRTHIE | AIERNIX N EFEERT.

Ett , MIDBE LK , MRS TFGESAexternEEG—1EE | LISSIIAHINRHEILEE,

e [B4]
iC%maY.globlak.global = GEEAJextern

3.9.4. iC4RrhAbIESHImov pc , IrsREIMFHREGEBT
1R (o]

FIbE 3180 , BONEE—blIES , AR -

BL{cond} label

HIERR | iR Tbig<hkigRllabelz5h , TEBEZRT , il F—FIE<SHUEREIrSFaat |, LSRR
HEBRORITRER | BIrBEESpc , LISCIREURE] , 44T T ERIESRIRER.

BTEXstart. SRYHIFRieA

bl cpu_init_crit
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He |, #i25cEAblat R RARS cpu_init_crit , HELHEESF—MRET |

SAFETECpu_init_critgBsy mﬁ;?:‘f.‘ﬂ: EJ’E’HEI% mov pc, Ir, ElIrheyE , ispc , BISCERERTIR
BIR5E bl cpu_init crlt"FE%B SRS REITEREL.

LFEREANSRE , BGES ;ETE,J'IE TJE*E EF

MATCEST , RARIBERIEMEHATSS | BROESHFSHRIILIE T . SRBLGES+HH
REVER | H XSRS REERY.

Hep | HALRMRRY , REGEEERIERTEMAIERS | B2
* REBkAERD
ERERHECH T —RIE<SRIMEIL | (RERIFSTEET
- FEUEATEEE
BZriRFaOIraESSpe , SEHIRE BRI, BEHITF—RIES

MAIRFABESEILRESHNE | BBAXLRHMPEREEMIER  BRFEFRECEXRD , B
SINESR

6 BEECHRTAEY : bl + mov pc, Ir

iC4Rbl + mov pc , Ir = GESFIFREVERFIRE]

3.9.5. LRI R B BFHEEIES = GESPRIISH

ZE
BTSRRI AR ARSI T IXAERY
LABEL1 : .word Value2

Eean -

_TEXT_BASE:
.word TEXT_BASE

FrXgRAIR NE , B—MrS_TEXT_BASE

MZIRSHIIRAIE |, FifFRAIR— P wordiY(E , BARIEIERTEXT_BASE | ILEAAITEXT_BASERZ
Rk E XB—1 7 |, {ER0x33D00000,

LA, BP9
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B—MRS_TEXT_BASE , EXMEINEF , FFIAIR— M wordf(E , B9
TEXT_BASE=0x33D00000

PERG | IRAREE X, NRAGESRER  HLBENEZER |

int *_TEXT_BASE = TEXT_BASE = 0x33D00000

Bp :

int *_TEXT_BASE = 0x33D00000

M

GESHPIES| BICRPIIES

g’% . Zgr%ﬁ#ﬂ@%u?c%%q:E@?E%Jrﬁ@i[ﬁchngf,f\% , EGESHEARINE |, 212X
FBRY -

/* for the following variables, see start.S */
extern ulong _armboot_start; /* code start */
extern ulong _bss_start; /* code + data end == BSS start */

IRQ_STACK_START = _armboot_start - CFG_MALLOC_LEN - CFG_GBL_DATA_SIZE -
4;

MARERANN , EESHETRS | BizRErA

*IRQ_STACK_START = *_armboot_start - CFG_MALLOC_LEN - CFG_GBL_DATA_SIZE
- 4’

Heh | MWASCRPRIRED

.globl _armboot_start
_armboot_start:
.word _start

FTLA, $3X R , BREFREEE— . EPLUSINRECEUBRRE , £CGES+SIA
iCmhRIglobalpIiRSHIRI R , MBS | BiZEER.
[24]
LIRS RIS
labell: .word value2
HASTOES+HH
int *labell = value2
ERECGESHS|RiZinS/ZEHE , DEREESRAN , MURIXHE
labell = other_value

Hrhlabel 152 MNintBRIEE R,
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3.9.6. iC&wPRYIdr+15S , SREEIRCHRRIEAENE A

BE LENAS |, BERRE , W LRI
E—Fh

Idr pc, #r51

22 ;
e ( EAAEHITHORED )
HERE
-3

Idr pc, #r51

FRE1 : word XXX ( GESTFEANRSIRHS )

RIRERE RS 1TSS Ipc,

T ARSI | SRS,

TEXT_BASE=0x33D00000

AR LSRR

HEBPELR , RS2 MEHE , Apc , BT T BUSRIR2 2B RIT ,
AR TR — R, REHE R,

SMRIEE I LEESRI , RECGESTRNRERIRES |, BIEMEIHE | Spc , SSIEACHYY
RZAIBRNEREN.

FRR , HE M BCGESHRE  HLREes
PC = * (#581) = 1552

fi 3.1. iC4mrRRYIdritTSEMEERAR 761
ENMIFHR -
B

software_interrupt:
get_bad_stack
bad_save_user_regs
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bl do_software_interrupt

FEXLM TIHERS1 , _software_interrupt , WA EHANE , 1752 , software_interrupt , 25
pc , BNSEM T8 pcigiEEsoftware_interruptfYii& , BISCI 7 AR S software_interruptAIsesR.
FETF

Idr pc, _start_armboot

_start_armboot: .word start_armboot

BXFEE , HBirS1, _start_armboot , FIXIMANMIEFHIE , start_armboottSpc , BISCHL 7 AR
#start_armbootdyBHHY.

Hrh |, start_armbootCGEEXHHFENCESHIREL.

6 REICRPLIMRLFARNLI
CoweR | SCIURSOARIOAER | BATRPERTE -
1 AL

Idr pc, #r51

52

------ ( BFERATRIES )
2. 73iE2

Idr pc, #r51

FRE1 : .word XXX ( GESHENMREFIRES )

3.9.7. LIS EEN FF2E S E MR E
ELfmMARBstart.S/h , BREIARLE—4b . FHUFXERS -
FRL:

# define pWTCON 0x53000000

Idr  rO, =pWTCON
mov  rl, #0x0
str rl, [rO]

HER
(2 -
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# define INTSUBMSK 0x4A00001C

Idr r1, =0x7fff
Idr r0, =INTSUBMSK
strrl, [rO]

ﬁé\ﬁi , BREEAME AR ML |, ARSI , RARESMKEN , MM ER N S17aa00it

He , 1R EEEImovisSIG0IX MERGr1SFas , I 2-PavEE driss < g 0x3 il
terl5zas . MEXEIR | BB REACEREMERAYEOOZmoviIEXUR(FE , MBI TOx3ff
THE R EMoVAIERIRIEL

® ..
NRAR | MiZiEL T, WiFAIRHE , BREBIEmE , SHMEUATXERIER |

start.S: Assembler messages:
start.S:149: Error: invalid constant -- 'mov rl,#0xFFEFDFFF'
make[1]: *** [start.0] iR 1
make: *** [cpu/arm920t/start.o] $5i% 2
FRLAZ Bldr{tE < | 1LmiEes R (RENFIRT
1. WNRIZREHEMovIBRURIELL , BBAIdr{BIE S SENEMXI RAIMoVIES
5 3.2.
GBS
CmIHS
# define pWTCON 0x53000000

Idr  rO, =pWTCON
FENFEMNEIERSCHRS :
33d00068: e3a00453 mov r0, #1392508928 ; 0x53000000

2. WRZIREERmOVETERURIERL , BRAIdribiESHERBIEMIdHES
f5 3.3.
IR
TR -

Idr rl, =0x7fff
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WENFRAVEIERY LS

33d00080: e59f13f8 Idr rl, [pc, #1016] ; 33d00480 <fiq+0x60>

33d00480: 00007fff .word 0x00007fff

BREIdr{ais SENEMELERIArIES | FERBINMIE T — P word AU =E AT FIIEE | A5
FRIdrig IS IRt R EYERN | IELSr1SHFRs.

o

BEICRPEFENMEUHERNTE
CoRch , — MR, FIRATEMEIRERTSE , EOITFRR :

#define IR FE Sizasibtr
Idr rl, =EREE

Idr r0, =7Z=H9B =

strrl, [rO]
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[1] 2010568 B#TQ24405%A & ( Linux WinCEfjeboot , uboottA58HT ) *
[2] .globl,.word,.balignlftiE; %

[3] labelftfipEz

[4] IdrigiEE

[5] ldrig<”

[6] Idrig<°

[71 wordiiE;%’

[8] ARM7

[9] bootloader’

[11] S3C2440fICPUAdatasheet : s3c2440a_um_rev014 040712.pdf'

[12] poE<ldrgsATa X

[13] ARM9 2410#t82 ARMAifRIE
[14] adriESHIEEFIS & 14

[15] ARMifghamge™

[16] ARM920T"®

[17] CP15HIBAS1ZEEMS Y et
[18] Invalidate ICache and DCache™®

[19] Invalidate TLB(s)"®

[20] Control register®

! http //bbs.embedsky.net/viewthread.php?tid=859
http //re-eject.gbadev.org/files/GasARMRef.pdf
3 http://sourceware.org/binutils/docs-2.20/as/Labels.html#Labels
4 http //infocenter.arm.com/help/topic/com.arm.doc.dui0206hc/DUI0206HC _rvct_linker_and_utilities_guide.pdf
http //wenku.baidu.com/view/f7cc280102020740bele9bea.html
http //www.pczpg.com/a/2010/0607/11062.html
http //blogold.chinaunix.net/u3/115924/showart_2280163.html
http //www.docin.com/p-73665362.html
http //www.csie.nctu.edu.tw/~wjtsai/EmbeddedSystemDesign/Ch2-bootloader.pdf
10 http://just4you.springnote.com/pages/1052612
Y http ://justdyou.springnote.com/pages/1052612/attachments/803220
12 http ://blog.csdn.net/lihaoweiV/archive/2010/11/24/6033003.aspx
http://www.crifan.com/
switch_arm9_2410_transplant_arm_interrupt_principle_the_error_interrupt_nesting_how_come_the_interrupt_number/
% http ://blog.mcuol.com/User/cdkfGao/article/8057_1.htm
15 http://apps.hi.baidu.com/share/detail/32319228
16 http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/ARM920T_TRM1_S.pdf
http://www.heyrick.co.uk/assembler/coprocmnd.html
18 http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/Chdcfejb.html
19 http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/Chdifbjc.html
2 http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/Chdifbjc.html

85


http://bbs.embedsky.net/viewthread.php?tid=859
http://re-eject.gbadev.org/files/GasARMRef.pdf
http://sourceware.org/binutils/docs-2.20/as/Labels.html#Labels
http://infocenter.arm.com/help/topic/com.arm.doc.dui0206hc/DUI0206HC_rvct_linker_and_utilities_guide.pdf
http://wenku.baidu.com/view/f7cc280102020740be1e9bea.html
http://www.pczpg.com/a/2010/0607/11062.html
http://blogold.chinaunix.net/u3/115924/showart_2280163.html
http://www.docin.com/p-73665362.html
http://www.csie.nctu.edu.tw/~wjtsai/EmbeddedSystemDesign/Ch2-bootloader.pdf
http://just4you.springnote.com/pages/1052612
http://just4you.springnote.com/pages/1052612/attachments/803220
http://blog.csdn.net/lihaoweiV/archive/2010/11/24/6033003.aspx
http://www.crifan.com/switch_arm9_2410_transplant_arm_interrupt_principle_the_error_interrupt_nesting_how_come_the_interrupt_number/
http://blog.mcuol.com/User/cdkfGao/article/8057_1.htm
http://apps.hi.baidu.com/share/detail/32319228
http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/ARM920T_TRM1_S.pdf
http://www.heyrick.co.uk/assembler/coprocmnd.html
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/Chdcfejb.html
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/Chdifbjc.html
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/Chdifbjc.html
http://bbs.embedsky.net/viewthread.php?tid=859
http://re-eject.gbadev.org/files/GasARMRef.pdf
http://sourceware.org/binutils/docs-2.20/as/Labels.html#Labels
http://infocenter.arm.com/help/topic/com.arm.doc.dui0206hc/DUI0206HC_rvct_linker_and_utilities_guide.pdf
http://wenku.baidu.com/view/f7cc280102020740be1e9bea.html
http://www.pczpg.com/a/2010/0607/11062.html
http://blogold.chinaunix.net/u3/115924/showart_2280163.html
http://www.docin.com/p-73665362.html
http://www.csie.nctu.edu.tw/~wjtsai/EmbeddedSystemDesign/Ch2-bootloader.pdf
http://just4you.springnote.com/pages/1052612
http://just4you.springnote.com/pages/1052612/attachments/803220
http://blog.csdn.net/lihaoweiV/archive/2010/11/24/6033003.aspx
http://www.crifan.com/switch_arm9_2410_transplant_arm_interrupt_principle_the_error_interrupt_nesting_how_come_the_interrupt_number/
http://www.crifan.com/switch_arm9_2410_transplant_arm_interrupt_principle_the_error_interrupt_nesting_how_come_the_interrupt_number/
http://blog.mcuol.com/User/cdkfGao/article/8057_1.htm
http://apps.hi.baidu.com/share/detail/32319228
http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/ARM920T_TRM1_S.pdf
http://www.heyrick.co.uk/assembler/coprocmnd.html
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/Chdcfejb.html
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/Chdifbjc.html
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/Chdifbjc.html

SEHH

[21] Domain access control*

[22] ARM920THCPUL 7Rzt

[23] ARM Linux Kernel Boot Requirements23
[24] BT RS2 WATCHDOG (B )k

[25] ARMizR7KZeF0program counter(PC)El’_‘Ji’i'f%25
26

[26] Predeclared register names

[27] Predeclared extension register names>’

[28] Predeclared coprocessor names?®

[30] ARM Processor Instruction Set*®

[31] ARMOZ/KEEPC=PC+8>!

[32] Strange behaviour of Idr [pc, #value]?

2 http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0151c/1273867.html

22 http://www.docin.com/p-73665362.html
http://www.arm.linux.org.uk/developer/booting.php

24 http ://wenku.baidu.com/view/e5cd52ff04alb0717fd5dd27.html
http ://hi.baidu.com/istry/blog/item/f823e1438de0a71972f05d0f. html
http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s01.htm
http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s02.htm
http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s03.htm

2 http ://blog.chinaunix.net/space.php?uid=20799298&do=blog&cuid=2055392

30 http://netwinder.osuosl.org/pub/netwinder/docs/arm/ARM7500FEvB_3.pdf

L http ://blog.csdn.net/hamiltonl/archive/2011/02/18/6192722.aspx

2 http://stackoverflow. com/questions/2102921/strange-behaviour-of-ldr-pc-value

86


http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0151c/I273867.html
http://www.docin.com/p-73665362.html
http://www.arm.linux.org.uk/developer/booting.php
http://wenku.baidu.com/view/e5cd52ff04a1b0717fd5dd27.html
http://hi.baidu.com/istry/blog/item/f823e1438de0a71972f05d0f.html
http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s01.htm
http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s02.htm
http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s03.htm
http://blog.chinaunix.net/space.php?uid=20799298&do=blog&cuid=2055392
http://netwinder.osuosl.org/pub/netwinder/docs/arm/ARM7500FEvB_3.pdf
http://blog.csdn.net/hamilton1/archive/2011/02/18/6192722.aspx
http://stackoverflow.com/questions/2102921/strange-behaviour-of-ldr-pc-value
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0151c/I273867.html
http://www.docin.com/p-73665362.html
http://www.arm.linux.org.uk/developer/booting.php
http://wenku.baidu.com/view/e5cd52ff04a1b0717fd5dd27.html
http://hi.baidu.com/istry/blog/item/f823e1438de0a71972f05d0f.html
http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s01.htm
http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s02.htm
http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s03.htm
http://blog.chinaunix.net/space.php?uid=20799298&do=blog&cuid=2055392
http://netwinder.osuosl.org/pub/netwinder/docs/arm/ARM7500FEvB_3.pdf
http://blog.csdn.net/hamilton1/archive/2011/02/18/6192722.aspx
http://stackoverflow.com/questions/2102921/strange-behaviour-of-ldr-pc-value

	Uboot中start.S源码的指令级的详尽解析
	目录
	正文之前
	1. 本文内容
	2. 本文目标
	3. 代码来源
	4. 阅读此文所要具有的前提知识
	5. 声明

	第 1 章 start.S详解
	1.1. 设置CPU模式
	1.1.1. globl
	1.1.2. _start
	1.1.3. ldr
	1.1.4. .word
	1.1.5. .balignl
	1.1.6. _TEXT_BASE _armboot_start
	1.1.7. _bss_start _bss_end
	1.1.8. FREE_RAM_END FREE_RAM_SIZE
	1.1.9. IRQ_STACK_START FIQ_STACK_START
	1.1.10. cpsr
	1.1.11. bic
	1.1.12. orr
	1.1.13. msr

	1.2. 关闭看门狗
	1.2.1. pWTCON INTMOD INTMSK INTSUBMSK CLKDIVN
	1.2.2. ldr pWTCON
	1.2.3. mov
	1.2.4. str

	1.3. 关闭中断
	1.3.1. set INTMSK
	1.3.2. set INTSUBMSK
	1.3.3. set CLKDIVN
	1.3.4. bl

	1.4. 设置堆栈sp指针
	1.4.1. stack_setup
	1.4.2. calc stack
	1.4.3. bl clock_init
	1.4.4. adr
	1.4.5. clear_bss
	1.4.6. cal armboot size from _armboot_start
	1.4.7. cal armboot size from CopyCode2Ram

	1.5. 清除bss段
	1.5.1. clear_bss
	1.5.2. clear css loop
	1.5.3. ldr pc
	1.5.4. cpu_init_crit
	1.5.5. disable MMU
	1.5.6. clear bits
	1.5.7. bl lowlevel_init

	1.6. 异常中断处理
	1.6.1. macros stmia
	1.6.2. cal reg value and store
	1.6.3. irq_save_user_regs irq_restore_user_regs
	1.6.4. exception handlers
	1.6.5. Launch
	1.6.6. int_return


	第 2 章 start.S的总结
	2.1. start.S各个部分的总结
	2.2. Uboot中的内存的Layout

	第 3 章 相关知识点详解
	3.1. 如何查看C或汇编的源代码所对应的真正的汇编代码
	3.2. uboot初始化中，为何要设置CPU为SVC模式而不是设置为其他模式
	3.3. 什么是watchdog + 为何在要系统初始化的时候关闭watchdog
	3.3.1. 什么是watchdog
	3.3.2. 为何在要系统初始化的时候关闭watchdog

	3.4. 为何ARM7中PC=PC+8
	3.4.1. 为何ARM9和ARM7一样，也是PC=PC+8

	3.5. AMR寄存器的别名 + APCS
	3.5.1. ARM中的寄存器的别名
	3.5.2. 什么是APCS

	3.6. 为何C语言（的函数调用）需要堆栈，而汇编语言却不需要堆栈
	3.6.1. 保存现场/上下文
	3.6.1.1. 什么叫做上下文context

	3.6.2. 传递参数
	3.6.3. 举例分析C语言函数调用是如何使用堆栈的

	3.7. 关于为何不直接用mov指令，而非要用adr伪指令
	3.8. mov指令的操作数的取值范围到底是多少
	3.9. 汇编学习总结记录
	3.9.1. 汇编中的标号=C中的标号
	3.9.2. 汇编中的跳转指令=C中的goto
	3.9.3. 汇编中的.globl=C语言中的extern
	3.9.4. 汇编中用bl指令和mov pc，lr来实现子函数调用和返回
	3.9.5. 汇编中的对应位置有存储值的标号 = C语言中的指针变量
	3.9.6. 汇编中的ldr+标号，来实现C中的函数调用
	3.9.7. 汇编中设置某个寄存器的值或给某个地址赋值


	参考书目

