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N
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2. start.S £

IR RS RE uboot Y start.S YRR —ATACS . FEARE, BEANRSMIEEME L, AR
ATVEL TR, (A T DL IR SR i BAA R & 3, B what.,
PARRS F—BEAH SR 1), IRANIRTE T IZX Afif, Bl why.

%I uboot [ start.S, FEEMI S RGN &7 V61 .
MK S, T LAy X JLAN 384

(1) #E& CPU K

(2) REETTH

(3) KRHAH M

(4) WBHELR sp 1REH

(5) 75k bss Bt

(6) FH WAL

NHRXS start.S BEAT VR M, BER N, RFTSEHL.

2.1. & CPU &3

/*
* armboot - Startup Code for ARM920 CPU-core
*

* Copyright (c) Marius Grfffer <mag@sysgo.de>
* Copyright (e) Alex z¥ke <azu@sysgo.de>
* Copyright (c) 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., Temple Place, Suite , Boston,
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* MA - USA
*/

#include <config.h>

#include <version.h>

/*

hkkhkkhkkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkhkhkkhkhkhkkhkhkhkkhkhkhkkhkkhkhkkhkhkkhhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkkhkhkkhkhkkhkhkkhkhkkxk

*

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

*/

.globl start

globla M REET, MRS M-
http://re-eject.gbadev.org/files/GasARMRef .pdf

AN

El%& 1 global BUiE.

Directive | Description Syntax Example

.global Makes symbol .global symbol | .global MyAsmFunc
visible to the
linker

.globl Same as .global .globl symbol .globl MyOtherAsmFunc

Frek, MERMESR, B TCEE P MExtern, AR, HHSREESIEREES
JRif, AMERRTEAVTIE, BB, ARV DA F):

u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\u-boot.lds
AR AR

ENTRY (_start)

EIfEE NN start, MH NHEE startf & XA LR,  startiid ¥ Mstart. SHRIT
G, BN uboot KIS IIFFLE

_start: b reset ‘

_start/alimbE—MES 7, RHE A SLabel, KBITCIES goto/FH MRS .
MER, startWE, BHRXMUSHAE T, ARG ERITIR, XS HI0MAL & .
MBI IRHIAERT I OAL &, ERRFITIRISITHIN R, IR EMNorFlash/isl, M4l

0,


http://re-eject.gbadev.org/files/GasARMRef.pdf
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stat=0
MR ZEEHrelocatefiBz Ja5, AR E XWET, BI, 7&
u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\config.mk
.
TEXT BASE = 0x33D00000
TR A B etk B
_start=TEXT BASE=0x33D00000

KT 5 WL R -
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

r”

definition overrides any other definitions.

M _starths 5 fSIHN:

b reset

HAE B B NI 5 N reset INfLE

ldr pc, _undefined instruction
ldr pc, _software interrupt
ldr pc, prefetch abort

ldr pc, _data abort

ldr pc, not used

ldrpc, _irg

ldr pc, fig

1dr i & HTEE -
http://infocenter.arm.com/help/topic/com.arm.doc.dui0206hc/DUI0206HC

rvct linker and utilities guide.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://infocenter.arm.com/help/topic/com.arm.doc.dui0206hc/DUI0206HC_rvct_linker_and_utilities_guide.pdf
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E%& 2 LDR iE$RIIEE

4120 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 Ra Rd addr_mode

The LDR (Load Register) instruction loads a word from the memory address calculated by
<addressing mode> and writes it to register <Rd . If the address 1s 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 system. 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 is specified as register <Rd>. the instruction loads a data word which it 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 value) instruction 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 thoughaMOV BC, (loaded value)
instruction had been executed.

Syntax

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

where:

<cond> 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 AL (always) condition is used.

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

<addressing mode>

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

The syntax of all forms of <addressing mode> includes a base register <Rn>. 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
“LDRIE A I AA:

LDR{ %M} HMZAFA, <fEifasHhhl>

LDRIE A H T MAEGf A8 i — A 3260 ) FHAR AL 16 2] H M 37 248 o i 48 28 H T AAE a8
B 247 ) FHAR B A A A28, AN SR EAR AT /B . AR P RS el H I AR A7 AR I
i 4 MAFE S TR U 7 8 b > 4 B gk, M mT DUSEIAR AR B Bk i o 1248 2 AERR T &
b tbiRE R, B3y XRE 2R, iHEE AT EE,

EiE RN IR

LDR RO, [R1] s B AEGg A ok VR L RN B AP AR RO

LDR RO, [R1, R2] AR RSHEE MR L+ R2 ) FEIE N A A 2RO

LDR RO, [R1, #8] ; fEfasibl AR +8 1 FHIR AN FFARO.

LDR RO, [R1, R2]! ; KfEfigaetiil AR +R2MFHARIL N FAE RO, JER B kR 1 +R2E

AR1.
LDR RO, [R1, #8]! ; BIEfEsetbhl NR1+8MIFEHIG LN FIEIER0, JPEHibER1+85
AR1.

LDR RO, [R1], R2 ; HffFfifd i AR A FHIRIE AT AAR0, IR R +R2FA


http://wenku.baidu.com/view/f7cc280102020740be1e9bea.html
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R1.

LDR RO, [R1, R2, LSL#2]! ; MAFfiEsbb R+ R2 X AR FHIRR NG IR0, T4
BRI 4+R2X 4’5 AR1,

LDRRO, [R1], R2, LSL#2 s B AR b VR BRI N FFAF AR R0, FRE T EERY
+R2X 45 AR, ”

http://www.pczpg.com/a/2010/0607/11062.html
“ARMERISCEE M, i MNAFRICPUZ IAIFE B A BEIEIT L/ stR 2R e, HaiZldr/str

84
EU AR A B AN A7 R A i B B Z A e, BB 1ar
/P

ldr r0, 0x12345678
M 0x12345678iX Mk R {EAERE o,

e 1 de fERH, BAZE—A undefined instructionAfil, 2Ktk
_undefined instructionHf—AwordE, MEH%pc.

_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
_irqg: .word irqg

fiqg: .word fiqg

http://blogold.chinaunix.net/u3/115924/showart 2280163.html
“ . word .word expr {,expr}.. AE—BFNFHIT, HHexprWliGbF NIRRT
(32bit)”
http://re-eject.gbadev.org/files/GasARMRef.pdf
El%& 3 .word HIIBE

Directiv |Description Syntax Example

e

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

Frih B X, BL undefined instruction A, B, HASEL T — A word=32bit=4
FATH LA (A, B E £ undefined instruction.
Mitit undefined instructiontii/gZHibb S MFHIET . HCE S REEHE:

undefined instruction = &undefined instruction

* o

~undefined instruction = undefined instruction

TEJEH RS, BATATLUIES], undefined instructiont@—Mr'S, EJ—/Nbk{E, *¥
MNEFETERAE “REXIEL” HEHE, R ELHITHMID.


http://www.pczpg.com/a/2010/0607/11062.html
http://blogold.chinaunix.net/u3/115924/showart_2280163.html
http://re-eject.gbadev.org/files/GasARMRef.pdf
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ALK RIS “Brperp” ,  “PildasiR” , “Hdethix” ., “RE”, © GFid) +
W, PRl WORFEIREREEE, B BN AL E AT RS . D

Fr LA
ldr pc, 51

51 .word Fr52

o o o (RAEPITHIRD)

R EAUE, AR S 1N EBA Slpe, MHBNE VRS TR EIAS, IEAFREIRIR 52,
FICif 5 AR H SR fa] .

PC = * (fp51) = fp%52

XTPCIAME, B2 SEELARDBRS, , Fr LAREANIZ B g AU ) 2

B BIbR T 2 (AL E, AT LAY o

’ .balignl ,

balignliX Mg HiEE A E e
http://re-eject.gbadev.org/files/GasARMRef .pdf

143

Bl 4 balignl B9E%

Directiv |Description Syntax Example

e

.balignl Word align the following code to .balignl .balignl
alignment byte boundary (default=4). | {alignment

Fill skipped words with fi11 (default=0 | } {, fill}
or NOP) . If the number of bytes skipped | {, max}

is greater than max, then don't align

(default=alignment ).

»

Pl a2, B R oRrMRAY, #E 16T, ANEZAL, HoxdeadbeefIHT,
Hoxdeadbee FHSEEMRE E R, B2 EIHEAFINE, VRIEHS ALK HAT, 285
Foxdeadbeef — &4 NF T,

/*

hhkhkhkhkkkkhkhkhkhkhkhkhkhkkkhkhkhkhkhkhkhkhkhkkhkhkhkhkhhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhhdx
*kk*k

*

* Startup Code (reset vector)
*

* do important init only if we don't start from memory!



http://re-eject.gbadev.org/files/GasARMRef.pdf
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* relocate armboot to ram
* setup stack

* jJump to second stage

hkhkkkhkkkhkkkhkkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkkhkkhkkhkhkkhkhkkhhkkkxk

*k k%

*/

_TEXT BASE:
.word TEXT BASE

UEA AN BT IR, TEXT BASER—MngHbidlh, thiiblh R —AwordRBMAEE, TR
FETEXT BASE, WWE WA K, Rtextlfibase, BIRIIEMNE, ATLLLE
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\config.mk
TR HE X

TEXT BASE = 0x33D00000

.globl armboot start

_armboot start:

.word _start

IR, B AT CIE SRR N:

* (_armboot start) = _start

/*

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

.globl bss start
_bss start:

.word _ bss start

.globl bss end

_bss _end:

.word _end

KT bss starthl bss_end#BJUZMARST, X RIE AL FLE.
P HE B 7 A2 bss startMl end, XPNAE, WRIETREATU, £ L
TF R R BRI A BT 6, AT AL BT A A SR B B F IR A 2 -
u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\u-boot.lds
HAmT LI E  bss startBl endE -

__bss start = .;

.bss : { *(.bss) }

~end = .;
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MXT bss startM bss endi& X N.glogli & mAE, ZE Huboot HH ALY H 2 H
PR E, HEHIEE O EEREN.

.globl FREE RAM END
FREE_RAM END:

.word

.globl FREE RAM SIZE
FREE_RAM SIZE:

.word

KT FREE_RAM ENDAIFREE_RAM SIZE, XHREMMrT, ZHUBREFAVNERZE, £
K uboot ARG Hh 2 F S AL &

(X A SRR, KPR, KA start . sTHRYRIZ ], 0L 21X
PANAZEZ BT, ubootMICIRRSH, RIERMBECXMME, FANIZEE:

A start.sH, JEHAXMA:

ldr pc, _start armboot

_start armboot: .word start armboot

HAERHE, #iiZkiHstart armboot R,

Mstart armboot PREETE:

u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\1ib_arm\board.c

s
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
init fnc_t *init sequence[] = {

cpu_init, /* basic cpu dependent setup */

NULL,

};

void start armboot (void)

{
init fnc t **init fnc ptr;

o o o

for (init fnc ptr = init sequence; *init fnc ptr; ++init fnc ptr) {
if ((*init fnc ptr) () '= 0) {
hang ();
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BifEstart armbootZ M [ cpu init.

cpu_init@%ﬁ%ﬁ::

u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\cpularm920t\cpu.c
i

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
FIQ STACK START = IRQ STACK START - CONFIG STACKSIZE TIRQ;
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
- - CONFIG STACKSIZE;
FREE RAM SIZE = FREE RAM END - PHYS SDRAM 1;
#endif

return 0O;

fEcpu_initHt, ARFEIAIN—LEE X, Hendfiik KNS, £E T IRQ STACK START ,
FIQ STACK START , FREE RAM ENDMIFREE RAM SIZEMMEH.
BT NMIZABH, o HE B I ik o B AR PR .

#ifdef CONFIG_USE_IRQ

/* IRQ stack memory (calculated at run-time) */
.globl TRQ STACK START

TRQ STACK START:

.word

/* IRQ stack memory (calculated at run-time) */
.globl FIQ STACK START
FIQ STACK START:
.word
fendif

[f] I, TRQ STACK STARTHIFIQ STACK START, tH &fEcpu initHHET.
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At dehl, &R 24 LT %CONFIG _USE IRQIMIHE, A FHENXB M ER, H& URE,
HA BT IR, A MRS, A7 himfE gt okt irrro, [FE.

/*
* the actual reset code

*/

reset:
/*
* set the cpu to SVC32 mode
*/

mrs r0,cpsr

CPSR:

CPSR & 4 ATHIFE IR & EF /78S (Current Program Status Register),

M SPSR sEfRfFHIFEFFIREZF 178 (Saved Program Status Register).

HARGHTA

ARM7T{E R L

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

=%

http://www.csie.nctu.edu.tw/~wjtsai/EmbeddedSystemDesign/Ch2-bootloader.pdf
[El% 5 CPSR/SPSR HfiigiZEH

» Program Status Register (PSR)

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

Condition code flags Reserved Control bits
I | I
| [ | |
31 30 29 28 27 26 25 24 23 8 7 6 5 4 3 2 1 0
IN[z|c|v]e]|e]o]s]e]/ f|. || F | T |ma|m3mz|mi|mol
Overflow |— Mode bits
Carry or borrow or extend State bit Loooo rFJ]sSr
Zero L0010 (RO
. T={}: ARM state 10011 sYC
Negative or less than T=1: Thumb state 10111 Abont
11011 Undef
IRQ disable — 11111 System

@ FIQ disable

31 30 29 28 -—— 7 6 - 4 3 2 1 0


http://www.docin.com/p-73665362.html
http://www.csie.nctu.edu.tw/~wjtsai/EmbeddedSystemDesign/Ch2-bootloader.pdf
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N Zz C \ I F M4 M3 M2 M1 MO

0 0 0 0 O User26 Kzt
0O 0 0 0 1 FI026 M
0O 0 0 1 o0 IRQ26 HHI
o 0 0 1 1 svc2e Rk
1 0 0 0 O User M
1 0 0 0 1 FIQ fHE3{
1 0 0 1 © IRQ FHI
1 0 0 1 1 svc R
1 0 1 1 1 ABT
1 1 0 1 1 UND #83{

MRS:

MRS - Move From Status Register

MRSTE A HITEEN:

“DY. FBEFIRS A AR VI 4R 4

1. MRSTE4

MRSTE A IS A

MRS { 514} BHAFRE, BPRES%HESR (CPSREISPSR)

MRSTEA H TR P IRES A N BALIL B@EH T A3 o 1382 — A AELL T BRSO

[ YFHEMBREPREHF AN AR, AT FAMRSKGFE RS 728 10 N 2 Nl 27 17 2%
1B UG 15 R R P RS T A7 45 -

11 . H7E R A B AR YIS, 7B PIRES AR IME, "Rz S S R P IRE %
R E, RIGHRAT

EiE RN (il
MRS RO, CPSR s EIECPSRINAFIRO
MRS RO, SPSR : fBIESPSRINNZEIRO”

FirlL, BRI ARS 5 SO, K CPSRIEIREAT RO A7 4% -

bicr0,r0,#0x1f

bicta L MITHIEZ:

“16. BICIES

BICTH 4 MM A:

BIC{% M} (s} HEITFAEE, #iEHL, #HiEHe

BICIE A H TIEMRERAE S LR, FFE RE B B AR AR N2 — AN a2,
BRI LR — AR, WAL i as, BRI, SRR 32 RS,  aiiRAE
A E TR0, MERRX . RIE A R, 7

MOox1f=11111b

FIEA, AT ARRE ) & SO 2, TERRrOfbit [4: 0147,

‘ orr r0,r0,#0xd3

orr {8 HIETE
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“14. ORRIE%

ORRFE A 1IHE N :

ORR{ %M} (s} HWZ/AH, HIEHL, HBIEfe

ORRIEA F FAEWI MBS LI TR aIE H, S RMER BT AaT. BIERL N E—
NS, BEBCTT LU — N8, WA MA e, BN, e T E R

VRS LA
RSN
ORR RO, RO, #3 ;IR WEROMO. 1AL, HARMRFFAZ. 7

Fir CABEATIE m AR (1 SR
M0oxd3=1101 0111
Bro50xd3BMELEE, R KEER% 0, B r0ffbit [7:6] flbit [4] Fflbit[2:0]1 B N1,

‘ msr cpsr,r0 ‘

MSR - Move to Status Register
ms iR AR
“PU FERPIRAS R A7 a1 M 152

2.  MSRIE%L

MSRIE 2 4%

MSR{%fF}  FEFIRAZAFE (CPSRE(SPSR) _ <I>, #HIEH

MSRIE 4 F TR A A A6 16 B IR S B A7 A s e b o v, SRR S0mT DL il F 2 47
PRECLRIEL. <> TR ERFRE TR PR ERENAL, 320 MR FRE T84

Nk

BL[31: 241 RFKMIRENIL, HERR,

P [23: 161 RSN, HsTR;

PL[15: 81N AR, FxFEmR;

BLL7: 01 AFEHINIE, FHcRoR;

ARl H TR E BRI S T AR IN S, N, —REAEMSRIE A g W B
YERIIE

EiER AN IR

MSR CPSR, RO ; fEIEROMN A FICPSR

MSR SPSR, RO ; fEIEROMIN A FISPSR

MSR CPSR_c, RO ; fEIEROMIN A FISPSR, HAUE S CcPSRAT Il AL

»

SEAFIC RIS 5 X, 45O E CPSR.

(@SED |

PrbA, b DUATVE g AR A SUARE 2E 1

S RAMCPSRIVETA R r 0 A7, ARETE-bit14:0], RJFHEL
0xd3=11 0 10111b

CPSRAVI 7 6 - 4 3 2 1 0
I F M4 M3 M2 M1 MO
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0xd3= 1 1 1 0 0 1 1 sve R,

R

bit[7]=1 -> WEIf AL -> XAFKIRY

bit[6]=1 -> WEFIN1 -> RAPESWFIQ

bit[4:0]=10011b -> W ECPUNSVCIER,, XF_ IS ERHH “set the cpu to SVC32
mode” , WE—FH.

2.2. XAEIHA

/* turn off the watchdog */

#1if defined(CONFIG_S3C2400)

# define pWTCON

# define INTMSK /* Interupt-Controller base addresses */
# define CLKDIVN /* clock divisor register */

#elif defined(CONFIG S3C2410) || defined(CONFIG S3C2440)

# define pWTCON

# define INTMOD

# define INTMSK /* Interupt-Controller base addresses */
#

#

define INTSUBMSK

define CLKDIVN /* clock divisor register */
#endif
ERUANE R SOTRT A, #5877 LZER I I da tashee t FH SRR E X
Hrf, s3C2410MITQ2440FF RIRFTAMICPU s3C2440, WETEXMAMTAERT N, #i—
BERY, FrAtkil, RAICONFIG S3C2410fTX NFIE Lo
KT 83C2440AHRHBIE TR, XA WS HE IR 421 -
http://justdyou.springnote.com/pages/1052612
HArfs3c24401CPURIdatasheet:
s3c2440a um rev01l4 040712.pdf

L RS RUNA SRR VS

El% 6 pWTCON

Watchdog Timer
WTCON 0x53000000 — w R/W Watchdog Timer Mode
WTDAT 0x53000004 Watchdog Timer Data
WTCNT 0x53000008 Watchdog Timer Count
E#* 7 INTMOD
Register Address RIW Description Reset Value
INTMOD | 0X4A000004 | RMW [ Interrupt mode regiseter. 0x00000000
0 = IRQ mode 1 = FIQ mode



http://just4you.springnote.com/pages/1052612
http://just4you.springnote.com/pages/1052612/attachments/803220
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EF& 8 INTMSK

Register Address RIW Description Reset Value
INTMSK | 0X4A000008 | R/W | 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.
&% 9 INTSUBMSK
Register Address RIW Description Reset Value
INTSUBMSK | 0X4A00001C | RW | 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.
[]% 10 CLKDIVN
Register Address Address Acc. Read/ Function
Name (B. Endian) (L. Endian) Unit Write
Clock & Power Management
LOCKTIME 0x4C000000 — W RW PLL Lock Time Counter
MPLLCON 0x4C000004 MPLL Control
UPLLCON 0x4C000008 UPLL Control
CLKCON 0x4C00000C Clock Generator Control
CLKSLOW 0x4C000010 Slow Clock Caontrol
CLKDIVN 0x4C000014 Clock divider Control
CAMDIVN 0x4C000018 Camera Clock divider Control

MR TR AR RS S WSR2 T .

#1if defined(CONFIG_S3C2400)
defined (CONFIG S3C2440)
ldr =pWTCON

|| defined(CONFIG S3C2410) ||

rQ,

ldr r0, =pWTCON
KB LA AETH AR Ldefg A — A

KHEP1dr T4 1dr.

[Ha72hES]

hie4, mi “th” HFeS, REHX “H” IR,

B A I H WAFE 4, i BT armfIldr, bic, msriEiE4, Rarmik REEH
HEIEEERTE S, Earmil gt &5 RS 2IXT R & .

MR 225 MRS RIEFE I, LRI R TR & AR a8, SRE R LRI
FRILIE R 4 B BEATAH B A AR

e 4 1ariBi g .
http://blog.csdn.net/lihaoweiV/archive/2010/11/24/6033003.aspx
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“HAINER AR LAY, BRL1Ar AR S MARMF LAr i8S 1R1E, HRIMERA K.
1dre e 4 v ATESLRIELRTIN b=, DAFIRIE— ANk S B 3 a2 ds H,  toin:

ldr r0, =0x12345678

XFE, Wil 0x12345678 XIS H] r0 1 1. FrLL, 1dr R4 mov & LLBAHAL . 7

AR mov $84 G H KIS BV EUE A IRFIH, XA LRI, Res bR —A 8 AL —BkHl%, &
J&TF 0x00-0xFF WHIF/ME, S BHXRABIEHER, XHEAREEHIE, M 1dr gk
A IXAPRE

WA 1dr hFEA B EREATBREINE, FRF A ZENIES, 5HRITES, RASHN
PSR ECNEIER, BVETRAH, — MR R mov $64 .

XREE, SICgRFEF IR, M Mov #8542 LRSI, RN Lefa] s (e LU s 2 B
Hok, AU AR S EH RSN 2AESE. bl X, 1dr AR HIHEI, HENT
fEGEX AR, R RBCO M 1dre T4, AHIOOEERL N5 I 1dr thie4, i
SR RBHIE ORI ) L IE R 4 dE A1

MR T g a2 AN TR X 28 1 ar AR 2 BBV L IERIE g 45 2 1, RIELRR, HEsSEHE
RN N BRI ER, R AERImoy HIHRIERL, IARZ, ARZ1drhiia & #i¥MnoviE 2,
A ) T7 A, FRPTERIR), Horh—Fh07 g, SR — AN a7 i s T4
BERER, ARG 1driR 258,

fEubootH, HJAmaket¥EZ 5, &4 u-boot,

i

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

AT DAE R R G A RS i HE B e x e SCHF 7, HebatRe ik B v dE 4

ldr r0, =0x53000000

FEXs REf,  FEAERICmAAD .

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

XHE RS 1ar FERVERL 02530000008k 21 2 fimov K135 4 3R 1E 5L,

FT AR R T moviR 4.

MR ZAR, M= 0x530000008080x53000010, X RLAIAEF= VLG ARAS A«
33d00068: e59£f0408 1dr r0, [pc, #1032] ; 33d00478 <fig+0x58>

33d00478: 53000010 .word 0x53000010

HAaUER, BT 0x53000010 2 M MmovHR/ER, Bk B &EM0x00-0X££EIE
AREAEA AR TR, BTl R e st bz Fo7,  BIFE A4 HE— N word S A T47
JHCOXANME :

33d00478: 53000010 .word 0x53000010

SRR AT R AR SRt eI s, 13RI AHhEE, FH1driE 4 LBzt b (e, R
0x53000010, £%r0, HigmoviE4, BEHEENZ, HEWHFE T — Nword) (A,

st HABR TR, AN AFR, IR DOEMyNTE A R SE, BN, AR SRR

[ 5451
[[IpESEEY:0F
ldr r0, =pWTCON
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EEMRERE T, SR ZowTCcONMEREL roFF /735, A
r0=0x53000000

‘ mov rl, #0x0

mov i A1 ik:

“1. MOVTE4>

MOVHE A % A -

MOV {51} (s} HIEAFR, TERIER

MOVAE A AT FEMU T — N aF A7« BRSO I B A7 a8 Bl — AN L BN BN 2030 H i ar 7 #s . Horbrsik
TRHE TR 2 PHRAE R B W CPSRP KPR EAL I, U A SH a2 AN cPSRA &R & A7

A

EiFR N IR

MOV R1, RO KA AARROMME L IE R FF AR

MOV PC, R14 s KA AR UAMEKRERIPC, HH T TRFERR
MOV R1, RO, LSL#3 s KA ROMME L RS 30 e fE 5 BIRL”

AL X FMovig & 2t —HA), Amie, —Men] LASSLIT -
MOV RO, RO
HIF8 2 K ILINOPERAE

X AJmoviE SR, HiEfEox0M AL r1, AP
r1=0x0

| str rl, [r0]

strig & iBik:

“4, STRIES

STRIB A N:

STR{ZMF} JRZFA7E4E, <frPflastbhl>

STRIEA FT M ZF A7 8% s — A 320 A HAR AL 1L BAFAG A . 2 IR S TEREF BT b Ase s
H, B3h7URE 2R, 77U 2%48 4 LDR.

ERN P

STR RO, [R1], #38 s BROFFEIES N URL AHEEAE 25, IF
HHHbiER1 +85 AR,

STR RO, [R1, #38] s RO FEIES NVIRL+ 8 N Lk ge . 7

PR ) st o f4E AR TR L, AR 1 2 A7 AR 0, X B E N r OB (A7 38) A

H,

HCiE & R
* r0 = rl
[24]

Frel,  EEDUT AR S RTE .
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e F r OB 7 84 FpWTCONIE, V5 r1=0, F¥r1H 05 NFlpwrcon, FLsLiti
PWTCON = 0;

MEWTCONZFAT 2 ) BAR S SURHAWE? R MR 1 AR VRN .
E% 11 WTCON Z 72801

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. 00
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. 00
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.

FEF|bit [0] &Reset Enable/Disable, M EANOKIIE, KM Watchdoghlreset
T, FTUAHABAI R E LI, MEATREE T .
BAIRTE TR, FEHAZEIET B 1iwatchDog (KIEALTIRE) , EIF],

KTEIVRER, CANCAMELE RGEWIEARIRHE G TR, 1S WA G A &5
I 4 Bwatchdog + 9T 7EBRZRIG L HIRT IR Hiwatchdog

2.3. <

/*

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

movrl, #0:

1dr r0, =INTMSK

strrl, [r0]

THX JUATACHS, AIRTTIAOAREAL, ERRMI B, Bk INTMSK A2 W B NOXEEEEEEEE,
BI, KB i i #fmask 1 .
KT E X, HEUAER, RIEFEAEH Cmask 7, AEE2EH sk, PG
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EZ&R 12 INTMSK ZF7F2Spu{utay

INTMSK Bit Description Initial State
INT_ADC [31] 0 = Semnvice available, 1 = Masked 1
INT_RTC [30] 0 = Semnvice available, 1= Masked 1
INT_SPI1 [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
INT_USEH 26] D = Service available, 1= Masked 1
INT_USBD 25] 0 = Semnvice available, 1 = Masked 1
INT_NFCON [24] 0 = Semnvice available, 1= Masked 1
INT_UARTA1 [23] 0 = Senvice available, 1= Masked 1
INT_SPID [22] 0 = Service available, 1 =Masked 1
INT_SDI 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] 0 = Service available, 1= Masked 1
IMT_DMAD [17] 0 = Semnvice available, 1= Masked 1
INT_LCD [18] 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] 0 = Sernvice available, 1= Masked 1
INT_TIMER1 [11] 0 = Senvice available, 1= Masked 1
INT_TIMERD [10] D = Service available, 1= Masked 1
INT_WDT_ACSTY [9] D = Service available, 1= Masked 1
INT_TICK [&] 0 = Service available, 1 =Masked 1
nBATT_FLT [ 0 = Service available, 1 =Masked 1
INT_CAM [E] 0 = Senvice available, 1= Masked 1
EINTE_23 [5] 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
EINTO [0] 0 = Service available, 1 = Masked 1

A, KFmaskiX/NA, E—T.

maskIX MR, ZIAMER, MHBiiEnask 7, Heh B 7, B EARG Erhlk A4
T ERICABEBER T, PTRAAECR FoRUE, BUAR S T Al T, R BRI AR T A,
CPUAZ EPATH N P W52 F ISR T

KT N AR RS, EHEEXA, MRRRER 5.

(] arMO 2410 tEZ ARMAINTEEE, TR ERRIX, WS B RE
http://againinput4.blog.163.com/blog/static/17279949120113882341352/

# if defined(CONFIG S3C2410)
ldr rl, =
1dr r0, =INTSUBMSK
strrl, [r0]



http://againinput4.blog.163.com/blog/static/17279949120113882341352/
http://againinput4.blog.163.com/blog/static/17279949120113882341352/
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# elif defined(CONFIG _S3C2440)
ldr rl, =
1dr r0, =INTSUBMSK
strrl, [rO]

# endif

IAbcrPUsE 2 S3C2440, FrLlHE0x7 £ £EXBAIS .
HEBMIRESEN, B INTSUBMSKAAF A % B NOxTfEf.
iR s PR S DA

E% 13 INTSUBMSK 77894

INTSUBMSK Bit Description Initial State
Reserved [31:185] Not used 0
INT_AC97 [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_ERRO [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

SRIGIRATFE RS HT A NI 0% 7 £ £ £ A2 M o
Hsr R s, & EE:
0x7£f£f = bit[14:0]14R1 = ERFKEHFHRrEHEFERK (mask) .

#if
/* FCLK:HCLK:PCLK = 1:2:4 */
/* default FCLK is MHz ! */
1dr r0, =CLKDIVN
movrl, #
strrl, [rO0]
fendif

b, KFCLKDIVNRIEARS X, W T#E:
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[E5k 14 CLKDIVN B9fiLizk

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[E] = 0.
HCLK = FCLK/6 when CAMDIVN[8] = 1.

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

MSALRES B 41 £ OVERERE T

o] s TR, METE AR A A B {E, EPEDIVNAIPDIVN FHLE, BRiMAInitial
State, #AZ0, XA XN, FCLK:HCLK:PCLK = 1:1:1 22°?

B AR, RFRIAE AR T 2 EVIEB, B EX NFCLKDIVN, HHEZSHEIT

(MEZE

bl clock_init

85 o
‘#endif /* CONFIG S3C2400 || CONFIG S3C2410 || CONFIG S3C2440 */

AR I #ifdet,

/*
* we do sys-critical inits only at reboot,
* not when booting from ram!
*/
#ifndef CONFIG SKIP LOWLEVEL INIT
bl cpu init crit
#endif

KTolIEAME XL

ofE4, FEHALBEETES, B CPURLBEBkHE B M 4k 4 AT

MBL&Branch with Link, W4 3XMBk¥, MLinkfEM&Link Register, HEILATfEds
R14, Bi1r, ATRL, DIMIESUE, BT E S04 MR TIRE, TEBkiE 2 AT, i r15%
fP#s=PC=cpulihlt, WE%r14=1r, RGBT NA B, FEMMFHEPITEEZ G, A
mov pc, lr

13 coufBkiemk, PrlEA RS TR EE.

b1 HEEN:
“2. BL¥ES

BLIE2 IS A
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BL{fF) Hbsituhk

BL /e MBEHR S, (HBMH AT, REFAHERIAPRAPCHIIRTAE, B, WISk
R14 WINEEF IR pCH, Kik[a BBk 182 25 BIRNME S AT . ZIRS LI TS
T — P EAER R FB. LT R

BL Label : MFEFILHKMBFEINRS Labe AT, [FIRDRE 41T pCfEfRAFFIR1 A
X B R, E EARTE M 1, R A € L CONFIG_SKIP LOWLEVEL_ INITHJR
i, fﬁﬁﬁ%ﬂCpu_init_critﬁ‘ﬂﬁﬁy ﬁﬁﬁﬁﬁﬂ@ﬁﬁ%cpu_init_crit‘?: PRI U B i f5
—ATIE A

mov pc, 1lr,

SOKspeBki Rk, AT CLEEAS 1S SRR iﬁ)ﬂ%?ﬂ%}?cpu_init_crit,%cpu_init_crit#ﬂ
7585, R A] AR Ak EE AT T T B .

F UL R ibig 4, Bt R 2 A i 2 A S HUT, MAREHEEmov pc, 1rBbiEERT .

2.4. % EHERE sp 48§

/* Set up the stack */

stack setup:
1dr r0, TEXT BASE /* upper KiB: relocated uboot  */
subr0, r0, #CFG MALLOC LEN /* malloc area */
sub r0, r0, #CFG_GBL_DATA SIZE /* bdinfo */

b AR, AT R AR R, RNy TEXT BASERIA I RS X0, AR
I T AR RE 2% B 2 AR, BRI
_TEXT BASE:
.word TEXT BASE
B50, HhbN TEXT BASEMINAEFRIAZ, whi
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\config.mk
R
TEXT BASE = 0x33D00000
FTEL,  BLARRR.
r0
= TEXT BASE
= 0x33D00000

MR T subfa4:

“suB : JIE
(Subtraction)

SUB{ %M} (S} <dest>, <op 1>, <op 2>

dest = op 1 - op 2

SUB HI#E1E%L one JREHIEH two, LAFIMEIIHWFFaT . HBIEMK 1 B —DFAE,
BAEE 2 WRUR— AR, BRI SS, B LRI

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

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

SUB RO, R2, R3,LSL#1 ; RO = R2 - (R3 << 1)
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W T DL 5 R B AT,

FIT LA R SON

r0 = r0 - #CFG MALLOC LEN

r0 = r0 - #CFG GBL DATA SIZE
For, o R R AN PR B A «

u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\include\configs\EmbedSky.h

.
TrT T r T T T T T T 1T T T T 1T T T T T T T T T T T T T T T T T T T T T T T T T
#define CONFIG_64MB Nand 0 //EINT 5t 64MB Nand Flash3Z#f

/*

* 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
*/

ffelse

#define CFG_ENV_SIZE 0x20000 /* Total Size of Environment

Sector */

#endif

[ N TN T T T T T T T N N N T N Y Y N N N T T T Y Y N N O Y Y Y O A
FTEL, USRS A ) 2 8 SRR A

CFG_MALLOC_LEN

= (CFG_ENV_SIZE + 128*1024)

= 0x20000 + 128*1024

= 0x40000

= 256*1024

= 256KB

CFG_GBL_DATA SIZE
= 128

FTEL, B =AT RS LR A r 0 {H -

r0

= (r0 - #CFG MALLOC_LEN) - #CFG_GBL DATA SIZE
= r0 - 0x40000 - 128

= r0 - 0x40080

= 33CBFF80
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#ifdef CONFIG_USE_TRQ
sub r0, r0, #(CONFIG_STACKSIZE_IRQ+CONFIG_STACKSIZE_FIQ)
#endif

IR E LT CONFIG_USE_TRQ, BIUIRAEH A WiIil, A FHEr ORIEZ TROMF TQRHER
(RI1E
11X IS % PRt

u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\include\configs\EmbedSky.h

* 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 TRQ (4*%1024) /* IRQ stack */
#define CONFIG STACKSIZE FIQ (4*%1024) /* FIQ stack */
#endif

JITEL, LR 0 B A -

#ifdef CONFIG USE IRQ

r0

= r0 - #(CONFIG_STACKSIZE TRQ+CONFIG STACKSIZE FIQ)
= r0 — (4*1024 + 4*1024)

= r0 - 8*1024

= 33CBFF80 - 8*1024

= 33CBDF80

#endif

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

e, BGOSR TR B HERR N, BT 12457,
PAErORIE N

#ifdef CONFIG_USE IRQ
r0

=r0 - 12

= 33CBDF80 - 12

= 33CBDF74

#else

r0
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=r0 - 12

= 33CBFF80 - 12
= 33CBFF74
#endif

RIEH rORETMA S sp, BIVHER R ET .

9‘%3::

spfFstack pointer, HEFRIEE

A T SR B L p AF A7 4%+
ipf{Finstruction pointer, 1HSIBE S

2 VEIES I I AR

KT ARMI) A7 AR R 44 IR R AIAPCS, 2 AR SO I Y 25 -
AMRFF 7RI HE + APCS

‘ bl clock init

FE LI, Gl ik, B 7 HERR L, SREMESS [ sp, BbAb, R A H T M clock init
ZHIEEAT B
Horp st s R AE CIUA
u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\boot init.c
s
void clock init(void)
{
o WHARGAHclockIFHXAIG. o o

FRX, ERAE, KT HMARR T tbstart . SABDARE U RIR), BALRSE 2 B 1 HE
e, BIRG e sptatt, REA ZMACES R iclock_initif.
MHATATEAE 2, A A AT A
#ifndef CONFIG_SKIP LOWLEVEL INIT

bl cpu init crit
#endif
BT B U EATHERR, ST RO A
Hrhcpu_init_critX MM EAEstart. o GER IR BIAE RS o & ISl
¥
X FCIRE, Tl ZEHER, TS A AT ZEHERR RN, 38 2 WA SO T A
HFCEE (HIRHH) R LG5 5 A1 i B

#ifndef CONFI GfSKI P RE LOCATEiUBOOT
relocate: /* relocate U-Boot to RAM */

adr r0, start /* r0 <- current position of code */

adr i & BITRIEAE X
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http://blog.mcuol.com/User/cdkfGao/article/8057 1l.htm
“1. ADRINFER -~ /NG A IE B

ADREAHTE K4 HE T POAHR A% () s 1k (B m R T 7 A7 A X O 2 ) e k5 B 38 2 A7 2 o
TEI G o e e g PR AR PN, ADREAHR e PEAR B il — S B @ 4R 2o 1BH, ka5
ADDYR 2 B SUBYE & R EI IZADRINTE 2 HIThRE, & AREMH — 25182 SEIL, W48, dikk
W

ADRIAIES A : ADR{cond} register, expr
HuhkFRIE e xp r A
AHAEE R TR, HBGRVEE Dy : +255  ~ 255B;
AHAE R TR, HEUREEy . -1020 ~ 1020B;
JTLk, bk
adr r0, start
PR ISR R, AR startBb A r0 AR BRI T U A B8 7, X T
Madrff 2 SLIAITE, W startiX b, HXTZHFTPCHImEE, NIZRRNE, =Een
Bl —BE#E M E—BEK, HERKRE startX MR g iibkbe, thit, B ERE WAL
BF start, HUBEAFESHATE, BEEMRLE, #WEE, XNRICHAR, WRTLUESEH, M
ot LT, Hlsub RSB, REMATPCMERAME, 3% _startiIfH,
SN BINE, -
arm-inux-objdump -d u-boot > dump u-boot.txt
RG] TFdump_u-boot. txt, AJ LAFREN N AC gAY, 0.
33d00000 < start>:
33d00000: eal000014 b 33400058 <reset>

33d000a4d4 <relocate>:

33d000ad4: e24f00ac subr0, pc, #172 ; Oxac

ATLAE R, XS M ETPCHIFE B & 0xac=172, G0 A T AR R, 85454 Rtk 2
Oxac, HIHFAET starthfd, B

33d000a4 - 33400000 = Oxad4 !'= Oxac

MOxac - Oxa4 = 8,

R Ay, T ARMO2 0T H TR /K £ 4t 3 B AT I — I Z B PCHIME 55 T % 5k 48 £ pC
fRfEn ts, BR

sub r0, pc, #1729 MPCHER

sub r0, pc, #172

fe4Hhik: 33d000a4, N Es, EI33d000a4+8 = 33d000ac,

FrEA, 33d000ac - Oxac, A5 TIATEFIAI33400000, A2 startHyHidt.

XA TR KR B eCHIE AN A H 15 2 b AN R IR, wlR 34T LR, ARMYY, PC=PC+8.
X TN & PC=PC+8, HZ IJEIH A
A TARM7 7 PC=PC+8

UL IR B imovii S, M Hadrii4, W5 ETH M2
KTEXIL BB movig<$, MIFEHadry75<$



http://blog.mcuol.com/User/cdkfGao/article/8057_1.htm
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i FmoviE A MR ERIVIVETEE, 205 N %
moviESHIERIESLHT IR (E 75 B A2 £ 20

[54]

adr rO0, start

A D ARSI R S PRI A S g -

33d000ad: e24f00ac sub r0, pc, #172 ; Oxac

& s, @iditHec+8-172 =>  startfhllk,

M _startidl, BUAHXHCISBAosbl, SZIXAHBEAEZAT N ZIHME, T HARMI20T I HLH
5, , Wb MMNor Flash/asl, SMNFAHE, tH2&7ENor Flash , XM FHbEZ 0%0,
JITEL, BBl startMHMEMZ0, MAE0x33d00000,

FTLL, LR
r0 = 0x0
‘ ldr rl, TEXT BASE /* test if we run from flash or RAM */

XHE TEXT BASEME N, EHCAEUE 1, Hmhd:
“ TEXT BASE:
.word TEXT BASE
550, HhbN TEXT BASEMINAEFIIAZ, w2
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\config.mk
EFIE(J:
TEXT BASE = 0x33D00000”
FITEA, Beabstse
rl = 0x33D00000

cmp r0, rl /* don't reloc during debug */

beg clear bss

KPR, B B rofr1. T

r0 = 0x0

rl = 0x33D00000

FTUAAHISE, itbeq kLI E AHEE, SiA LB Rlclear bss, A EPITH N KIKibss
Bos Z a1

ldr r2, armboot start
ldr r3, Dbss start

EATAS = BARTE R, 70033 armboot startMl bss startHibbHHfE, WES 2
Fr3.
M _armboot startfl bss startffd, FIHACERERN 7, L.

.globl armboot start
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_armboot start:

.word _start

.globl bss start
_bss start:

.word _ bss start
NN N TN N TN T T N T T N T N T O T N T T N O N T T T N T T N T

MHEFH start, A Tuboot MAILHIBITIGHINIE, T bss startfIfH, &7
u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\u-boot.lds
i

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TT 1
SECTIONS

{

0x00000000;

= ALIGN (4) ;
.text

= ALIGN (4);

.rodata : { *(.rodata) }

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

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

_end = .;

BT, WLAEH,  bss startWIfi#E, bssHstartIFIRfiE, FEHZ
text+rodatat+datafI&iRACE, BIAAISE, SRR ARG AT S i HEE i oK R RO AL
&

HSERAT AT LB AT 7775, obj dumpthi>k, & BT RH1E:

33d00048 < bss start>:

33d00048: 33d339d4 .word 0x33d339d4

#20x33d339d4.

[545]

r2 = start = 0x33d00000

r3 = bss start = 0x33d339d4

subr2, r3, r2 /* r2 <- size of armboot */
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M= B URE R 7, Mir2 = r3-r2, WHHEH

text + rodata + data

HIRN, BIEEAN T ZRN A R 2/, BT T 10 0 PR RO 75 DUIX A 2 800 I LA A A7)
(DA

X B SRR HIE 2

r2

= r3 -r2

0x33d339d4 - 0x33d00000

0x000339d4

(@SE

FIMZINE, BERMNor Flash/azhHIiE:

r0 = 0x0 = RATRAEUZIFERLE
rl = 0x33D00000 = FRATAEZEICRATHAFDH IR
r2 = 0x000339d4 = XRAARMEHIRN (BALHARFS = text + rodata + data)
#if
bl CopyCode2Ram /* r0: source, rl: dest, r2: size */
felse
addr2, r0, r2 /* r2 <- source end address */
copy loop:
ldmia 0!, {r3-rl0} /* copy from source address [r0] */
stmia «rl1!, {r3-rl10} /* copy to target address [rl] */
cmp r0, r2 /* until source end addreee [r2] */
ble copy loop
#endif
#endif /* CONFIG SKIP RELOCATE UBOOT */

peal, ARHAR TR, SURVERBE 1 RSERIRELACAD, T4l 2 %M copyCode 2Ramix 4>
CopyCode2Ramifi#(, HiMIHIERE T, =Z1E:

u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\boot init.c
EP:

int CopyCodeZRam(unsigned long start addr, unsigned char *buf, int size)

{
unsigned int *pdwDest;
unsigned int *pdwSrc;

int i;

if (bBootFrmNORFlash())

{
pdwDest = (unsigned int *)buf;
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pdwSrc = (unsigned int *)start addr;
/* M NOR Flashfizh */
for (i = 0; 1 < size / 4; i++4)
{
pdwDest[1] = pdwSrc[i];
}
return 0;
}
else
{

/* WIHENAND Flash */
nand init 11();

/* M NAND Flash/i3l */
if (NF_ReadID() == )
nand read 11 (buf, start addr, (size +
NAND BLOCK MASK) &~ (NAND BLOCK_MASK)) ;
else
nand read 11 lp(buf, start addr, (size +
NAND BLOCK MASK_ LP) &~ (NAND BLOCK MASK LP)) ;

return 0O;

}IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
ALES], HE=/3%, start addr, *buffllsize, X=ANSE, 2B IELFRE N ERA TR
F TR r0, r 12 .
XU AP M SEIIR N R R, WREarscHE LH:
“SEhRB¥
APCS WA E XU B MU R o IXFETE AT E B e AT T IX 253 (B2,
WEARE SRR EARTS apcs HIRE#H, 82K R Vr R AR g R4 AR 5 ok B
fi g RS AR AE — k. LR, T C 1B S R,
o Wi 4 MEESLS (EEHED ) PRI al - ad.
o Wi 4 MFRES (EEHED) P f0 - £3,
o HAATRATEES (UNRA HINE ) FAEE N AAF, FBEN KB RIE1E sp BB BT RE
. Her)igvl, HRMISEWENRT. FTOVERE R, e X% 4 ANEEEADH
S R

»

L a1-a4, B2 R AARr0-r3.
M CopyCode2Rampk Z 2 AR IE M, B a2 BN MNor Flash/B 8hik/& MNand Flash
Ja 8, S8 P e TR L DU R 5 B AARAS B%S B H ARtk A

2.5.588& bss K&

clear bss:

1dr r0, bss start /* find start of bss segment */
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ldrrl, bss end /* stop here *x/

mov r2, # /* clear */

AT bss start, s&:
.globl bss start
_bss start:

.word _ bss start
M _bss_end, #&:
.globl bss end
_bss _end:

.word _end
XM,  bss startMl_end, HFEHT IR I HHANHE B A L
u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\u-boot.lds
I

__bss_start = .;

.bss : { *(.bss) }

end = .;

B s o B (A2 B O T2 e

clbss l:str r2, [r0] /* clear loop... */
add r0, r0, #
cmp r0, rl
ble clbss 1

MBS, & ARG, 2,

Jofr2, Alox0, FEIMINroMAFT %, NG rothibin fd, HE oM r 1k, BILEAS
METHHE RSB T os BRI RALE, W#le, little or equal, INFEVEET, IR AEtEER
clbss 1, BIEEXJIANMPER, BRI Tossi) endfi &, HBISEHL ¥ bssh, #IE

=
208
#if
/* try doing this stuff after the relocation */
1dr r0, =pWTCON
mov rl, #
str rl, [rO0]
/*
* mask all IRQs by setting all bits in the INTMR - default
*/

movrl, #
1dr r0, =INTMR
strrl, [r0]

/* FCLK:HCLK:PCLK = 1:2:4 */
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/* default FCLK is MHz ! */

1dr r0, =CLKDIVN

mov rl, #

strrl, [rO]

/* END stuff after relocation */
#endif

ldr pc, _start armboot

_start_armboot: .word start armboot

b E AR RS, AL .

REBRERIBMHAT, SEBIRE S, %B?fﬁ%ﬂ%iﬁiﬁﬁ_start_armboot':F'El"]lj\]fgy Rl
start armboot, JI{HZPC, Bliflstart armbootPhi#l.

2, CHIEF M start. SHEEANTAE, BZERK T .

Mstart armboot K%L, fECCHFH:

u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\EmbedSky.c
.

void start armboot (void)

{

TRV, WA R, RICTESZ At 17, SV s 1.
Hep @ 7 cpu, WAFSE, DUl H, IEWEAIGE, BT O DB Sluboot KATENEE 1.

/*

L T R R R R L R N )
*kokk

*

* CPU_init critical registers

*

* setup important registers

* setup memory timing

*

khkkhkhkhkhkhkhkkkhkhkhkhkhkhkhkhkhkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhhkhkkkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkkkkhkkkkx

* %k k%

*/

#ifndef CONFIG SKIP LOWLEVEL INIT

cpu_init crit:
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/*
* flush v4 I/D caches
*/
mov r0, #0
mcr pl5, 0, r0, c7, c7, O /* flush v3/v4 cache */
mcr pl5, 0, r0, c8, c7, O /* flush v4 TLB */

KT mer PRI 2 k-

http://apps.hi.baidu.com/share/detail/32319228

ARM TACPRERVISCREZ AL 16 ANUMEEESS, JH T eBRlE, EREFHATHRIE RS, 0
P ER S RPATEN N B S P EE TR 4, 288 ARM ACIRSS A HAR ML BE SR AHE 2. ARM HIHD
AEFRERAR A FEAT ARM ALBRESVIAAML ARM PRACERES HOHR AL PR, DURAEARM AL BEER )
BFAF- A M AL BEES 1) B A7 28 L AME IR HHE, FIE ARM PIRAC R8I A7 A7 38 MIAFAf 2% [ AL 1254k

#. ARM PMEEEZIEAQIELLT 5 %

— CDP Wb BB HRAESR &

— LDC PMEEEREEEINEIE S

— sTC WMEHEESRBERFHIES

— MCR ARM ACPR 37517 a5 2 WAL PE &5 25 17 a5 HIBE 215 45 4

— MRC PMEHEZE TS FIARM AbHE 8% A7 A7 2R I ER L 16 FR &

CP15RG% M b # 4%

CP15 — RSl Ab#EZ: (the system control coprocessor) flidEidpibFEZRFE S
MCRAIMRCHE L LR 1) 27 47 88 K AL B Fliz il caches. MMU. fRH7 RS FLER B (FE
bootloaderf ##I4Gtb FH ED

CP1S5M) % Fas R AEMMRCFIMCR (Move to Coprocessor from ARM Register ) fH21f

I‘I_l ”»

AR EBI AR, HR:

http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/ARM920T TRM1 S.pdf

“you can only access CPl5 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 aparticular action when addressing registers.

The L bit distinguishes between an MRC (L=1) and an MCR (L=0).

Note:

Attempting to read from a nonreadable register, or towrite 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


http://apps.hi.baidu.com/share/detail/32319228
http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/ARM920T_TRM1_S.pdf
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instructions that access CP15. Using other values results in unpredictable

behavior”

CPISHIRZ/NN& e, D HMMEFFER0 (Register 0), FEHF/2515 (Register 15) ,
A AR IERIAFE R DhRE, M HARE R, AR RE, AR,

1M HIX LA A7 285 L, BEE RS ARMA R AR AL T AW e, PRI TE S 51X A ML
http://www.heyrick.co.uk/assembler/coprocmnd.html

Forpr, MBI R OIINE, Ml AR

“ARM 710

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

StrongARM SA110

e 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
D

Clean entry %0001 %1010 Virtual address

Drain write buf. %0100 %1010 -

o o0 O O O O O

e 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:

o Function OoPC 2 CRm Data

o Flush I + D %0000 %0111 -

o Flush I %0000 %0101 -

o Flush D %0000 %0110 -

o Flush D single %0001 %0110 Virtual address”
MMCRIF FEARIRITEE N «

“MCR¥E 4
MCR¥E4 1 ARMAC PR 2% I 27 A7 2 P AL 15 B P A FRBS B A7 T o T SR P AL FR 23 AN RE A Dt P


http://www.heyrick.co.uk/assembler/coprocmnd.html
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ITEERAE, R AR E SRS 3 H T

1Rk

MCR{<cond>} <p>, < opcode 1>, <Rd>,<CRn>,<CRm>{,<opcode 2>}
MCR{<cond>} pl15, 0, <Rd>,<CRn>,<CRm>{,<opcode 2>}

Hrp, <cond>NIREAPUTHIZMIG . M<cond>ZBSH a4 N A& HFHIT .

< opcode 1>AWHbH I HATIERMERHRAIEN . X TCP15 MBS KL, < opcode 1>iK
ZEH0b000, < opcode 1>ANObOOONS, EZFRAHAELHA W k.

<RA>VE NI S HIARMAT AT &5, ARG AL A B PAL P 25 5 A7 A5
<CRn>1EN HARAFAF B I M PR A7 A7 8%, Hedi ST RERECO, C1, .., Cl5.
<CRm>fll<opcode 2>FFH & JUEN LS FHFHHT TR EN RN, WREHRKRE, N
% N<CRm>KCO, opcode 240"

Xof B TR R AT AR

mcr pl5, 0, r0, c7, c7, O /* flush v3/v4 cache */
ATLAE L, Hh

rdNr0=0

CRnAC7

CRmAC7

opcode 240,

X IXATAREIPE R, AEIEIEY:, Sk— i R T

B, merfiEE, HSRFER, BE “ARMICEESS 12547 25 P I BB AL 26 B P b B3 27 748
7, BRARRLE, KARMAFRS o AR, St ro=0, BT AR 0IX AN EE, LR EI P ab
HAcP15H . MATRZAEAE] “<CrRn>” XA “ HIRAF A4 P HEEs Z5 /74~ » thAbcRn
NeT, BP0 BE NBIw A7 (Register 7) Wk,

M L% FRegister 7THIE XHWMIRT, “Any data written to this location will
cause the selected cache to be flushed” , BMRAIXAZATRS7HE NMEMAIEHE,
o2 FHO N ZA T T RSN BAAPE T e, EIRATXIT44

“mcr pl5, 0, r0, c7, c7, 07, BTAA/ERWE,

M “<CRm>fl<opcode 2>FEHAHE” M.

MALCRMANCT, opcode 240, MXTTC7TRIOMAEGHIEN, W Bl LS, KT
Register 7HIE X:

(3

o Function OoPC 2 CRm Data

o Flush I + D %0000 %0111 -

o Flush I %0000 %0101 -

o Flush D %0000 %0110 -

o Flush D single %0001 %0110 Virtual address

o Clean D entry %0001 %1010 Virtual address
Drain write buf. %0100 %1010 -

”»

AUVE W, BidRd, 26—1T, Mopcode 2M0, CRmA0111=7, FERMTERD, HAE
& “Flush T + D7, BIETHRLEAT CacheMEIEZEFD Caches

WR¥E1ZE, FHE, WRZopcode 2=0, MCRm=0101b=5, AAXMNHIHRE “Flush 17,
BB RRIE A RAFT Cache T
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X N 4 Wt 2 “mer pl5, 0, r0, c7, c5, 0”7 T

MRTIER “/* flush v3/v4 cache */7 , UWIATAEMERZ, EHEv3IEivaZT.
Horpva, WAVBITHEM, FNRITHAAKICPUZARMI20THIMZ ., BT ARM VAR, iR 3L
Ui, WATLLERRv3cachelg?
IRy, AREIXLEZFAF AR E S, A m AR, S0 ST HINE, 557
“ARM 710
e Register 7 - IDC flush (write only)
Any data written to this location will cause the IDC
(Instruction/Data cache) to be flushed.”
B, XFFarM7HIE, RE RFERIZITARE “mer pl5, 0, r0, c7, c7, 0”7, WiL&ZEMR
register 7THENTHIE0, XWEFWE T HUM “Any data written to this
location” , WEFEAERMERIMIR “cause the IDC (Instruction/Data cache) to be
flushed” .

F3, ALLES “mcr pls5, 0, r0, c8, c7, /* flush v4 TLB */”
e LRSS, XM &SNS EN:

rdAr0=0

CRn AC8

CRmAC7

opcode 240,

xR AF AR 8 R

o Function OPC 2 CRm Data

o Flush I + D %0000 %0111 -

o Flush I %0000 %0101 -

o Flush D %0000 %0110 -

o Flush D single %0001 %0110 Virtual address
7 SO
[ ZFAEER 8 T B ANEHE, 2 FEC N TLBHIE T . AR TLE, Hopcode 2FICRmA &k
JE
tthtopcode 240, CRmAT=0111b, FrLAXRIEIfERZ “Flush I + D7, RIVEZEL ML
#EIITLBE.

e BARPATARD, ST DAARMA B 77 Mk R .
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/
Chdcfejb.html

Function Rd Instruction

Invalidate ICache and

SBZ MCR pl5,0,Rd,c7,c7,0
DCache

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/Chdcfejb.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
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Function Rd Instruction
Invalidate TLB(s) SBZ MCR pl5,0,Rd,c8,c7,0
/*
* disable MMU stuff and caches
*/
mrc pl5, , r0, cl, cO,

WAL, XS RE A

rd Ar0=0

CRnAC1

CRmA/CO

opcode 240,

B, AT ¥ coffE, Blo, BAZ|cP1sHF LT,

FFAF LIAH S )8 SR
http://www.heyrick.co.uk/assembler/coprocmnd.html
“StrongARM SA110

e Register 1 - Control (read/write)

All values set to 0 at power-up.

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

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

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

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

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

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

o Bit 9 - ROM bit - controls the MMU permission system

o Bit 12 - Instruction cache turned off (0) or on (1)”

Frlh, XM AZEBAZ, Fbit [CRm] 5 ANopcode 2, HiFHbit[01B5AN0, XRNFEHEHN
“On-chip MMU turned off” , EJ3EHIMMU.

bicr0, r0, # @ clear bits , 9: (--V- --RS)
bicr0, r0, # @ clear bits 7, 2: (B--- -CAM)
orrr0, r0, # @ set bit (A) Align

orrr0, r0, # @ set bit (I) I-Cache

mcr pl5, , r0, cl1, cO0,

FTEDUATARS, R SR WARTE R 7, S 253 20 NI r A0 BB LR AL, FARAEIR ) & 3,
U
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0184b/
Chdifbjc.html

@



http://www.heyrick.co.uk/assembler/coprocmnd.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
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Table 2.10. Control register 1 bit functions
Bl 15 EHIF R 1 A8 a X

Register .
. Name | Function Value
bits
iA Asynchronous
31 See Table 2.11.
bit clock select -
nk
30 ) notFastBus select | See Table 2.11.
bit
Read = Unpredictable.
29:15 - Reserved
Write = Should be zero.
14 RR Round robin 0 = Random replacement.
bit replacement 1 = Round-robin replacement.
Base location of
) ) 0 = Low addresses = 0x00000000.
13 V bit | exception
] 1 = High addresses = OxFFFF000O0.
registers
0 = ICache disabled.
12 I bit | ICache enable
1 = ICache enabled.
Read = 00.
11:10 - Reserved
Write = 00.
) X This bit modifies the MMU protection
9 R bit | ROM protection
system. See Domain access control.
) ) This bit modifies the MMU protection
8 S bit | System protection
system. See Domain access control.
) ) 0 = Little-endian operation.
7 B bit | Endianness . . .
1 = Big-endian operation.
Read = 1111.
6:3 - Reserved
Write = 1111.
0 = DCache disabled.
2 C bit | DCache enable
1 = DCache enabled.
Data address alignment fault
Alignment fault checking.
1 A Dbit
enable 0 = Fault checking disabled.
1 = Fault checking enabled.



http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/I66051.html#Cegbgbae
http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/I66051.html#Cegbgbae
http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/I273867.html
http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/I273867.html
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Register
. Name | Function Value
bits
0 = MMU disabled.
0 M bit | MMU enable
1 = MMU enabled.

Table 2.11. Clocking modes
El% 16 BHpiER

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

Table 3.10. Interpreting access control bits in domain access control

register
ElZ 17 X TinEs A eI FFRE hiE X
Value | Meaning Description
00 No access | Any access generates a domain fault
) Accesses are checked against the access permission bits

01 Client ) ) )

in the section or page descriptor
10 Reserved | Reserved. Currently behaves like the no access mode

Accesses are not checked against the access permission
11 Manager ) o

bits so a permission fault cannot be generated

Table 3.11 shows how to interpret the Access Permission (AP) bits and how
their interpretation is dependent on the S and R bits (control register
bits 8 and 9).

Table 3.11. Interpreting access permission (AP) bits


http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0151c/I273867.html
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.ddi0151c/I273867.html
http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/I273867.html
http://infocenter.arm.com/help/topic/com.arm.doc.ddi0151c/I273867.html#Cddejagg
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EZ& 18 X TiAlmAiFAPY RIS X

Supervisor User o
AP | S | R L L Description
permissions | permissions

Any access generates a
00 0 | 0 | No access No access . .
permission fault
00 1 0 Read-only No access Only Supervisor read permitted
Any write generates a permission
00 0 1 | Read-only Read-only
fault
00 1 1 Reserved - -
Access allowed only in

01 | x | x | Read/write No access .
Supervisor mode

) Writes 1in User mode cause
10 | x | x | Read/write Read-only .
permission fault

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

XX 1 1 Reserved -

”»

B LA

“ bicr0, r0, # @ clear bits , 9:8 (--V- --RS)”

FRIAE FH A2

(1) ¥EBRbit [13]:

Base location of exception register (5% &17 sk ihiiih)

0 = Low address = 0x0000 0000

(2) WERRDit [9] Mbit [8]

A RARTE, fFRBHRN T ik

H AT AR 2 «

AL Supervisoribfuser, UWEERANREYT ], 73 WML H AR 512 “ Any access generates
a permission fault” .

“ bicr0, r0, # @ clear bits 7, 2:0 (B--- -CAM)”
A FH 2

(1) iEMRDLit[7]

fffl1ittle endian

(2) ¥EPBRpPit [2-0]:

DCache disabled, *[f]Dcache;

Alignment Fault checking disabled, JKHIHHENTFFHIAS R A

MMU disabled, XHMIMMU.
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“ orrr0, r0, # @ set bit () Align”
IR A2 -
) WHEbit[1]

“Enable Data address alignment fault checking” FJHEIEHWNENS FF R4S R A,
Ban SR EdE b oA dEE (52 D bbb, ki,

“ orrr0, r0, # @ set bit (I) I-Cache”
1) WHbit[12]:

TFBT8 455471 cache.

”

mcr pl5, , r0, cl, cO,
merfi 4, WRIAREM cORME, HEANBTFARLIF.

/*
* 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, 1lr
bl lowlevel init
mov 1lr, ip
mov pc, 1lr
fendif [/* CONFIG SKIP LOWLEVEL INIT */

HL, S ARG ) AAD .

#ifndef CONFIG SKIP LOWLEVEL INIT
bl cpu init crit

#endif

FEXT IR, frJa AT R

“mov pc, 1lr”

MR R BOR A, EIDR L e RE IR S o, SEELRREOR I 5 OR TR R .

[10]
“bl lowlevel init”
HIT T ) — AT -

“mov ip, 1r”

HERK LS ip, a8 r12, MALZ B LELRAE — T Lo A AL 2 7 1 e KL
“cpu_init crit” W, 1rO&MRAF TR TR E T R Bl B B JGE HEK pc
B, MU RE T Rcpu init crith SR HARL T K3lowlevel init, MALRTE
1rffifi, AT lowlevel initiREBRAE, HEKR Tcpu init critZiREIMLIE.
YHE T HE, 77\{ Elﬂﬁﬁ B wr, HCERRET CA MR T 1eiE, ZEOREREL
MR, W o IR, WIRARIAMRA AT ZR H], A A LR LeHIE T .
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2.6. R PHTALE

/*

hhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkkkxk
*k k%
*

* Interrupt handling

*

hkhkkkkkhkkkhkkhkhkhkkhkkhkkhkkhkkhkkhkhkkhhkkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkkhkkhkkhkkhkkhkhkkhkhkkhhkkik

*k k%

*/

@

@ TIRQ stack frame.

@

#define S FRAME SIZE

#define S OLD RO
#define S PSR
#define S PC
#define S LR
#define S SP

#define S IP
#define S FP
#define S RI10
#define S R9
#define S R8
#define S R7
#define S R6
#define S R5
#define S R4
#define S R3
#define S R2
#define S R1
#define S RO

#define MODE_SVC
#define I BIT

PEARAR faBp, o — 250 X g,
T FH 380 F 0k P A
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/*
* use bad save user regs for abort/prefetch/undef/swi ...
* use irg save user regs / irg restore user regs for IRQ/FIQ handling

*/

.macro bad save user regs

.macrofJG A . endmAE Xt BN, FHiEvEL:
E%& 19 macro BIiEE

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 r0, \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 hame .purgem NoArgsMacro

FTEA, BCAREEAE 2 T — NS H W Ebad_save user regs, WS T MR T .

sub sp, sp, #S_FRAME SIZE

Rp
sp
= sp- S_FRAME SIZE
=sp - 72
stmia sp, {r0 - rl2} @ Calling r0O-rl2
stmia

stmiaffiEERN:
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&% 20 LDM/STM B9iEE

<LDM|STM>{cond}<FD|ED|FA|EA|IA|IB|DA|DB> Rn{!},<Rlist>{"]
where:
{cond} is a two-character condition mnemonic, see Figure 5-2: Condition
codes on page 5-2
Rn is an expression evaluating to a valid register number
<Rlist> is a list of registers and register ranges enclosed in {} (e.g. {R0,R2-
R7.,R10}).
" (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

Horp, S RARS (R

ElZk 21 FAHREEEX

K 28 27 0
cond
1 Condition Field
0000 = EQ  (equal} - 7 set
0001 = NE (notequal) - Zclear
0010 = ©C8 (unsigned higher or same) - C set
0011 = CC (unsigned lower) - Cclear
0100 = Ml (negative) - Msat
0101 = PL (positive ar zero) - M clear
0110 = W8 (overflow) - Woset
0111 = WC (nooverflow) - \ clear
1000 = HI (unsigned higher) - Csetand Z clear
1001 = LS (unsigned lower or same) - Ccleasror Z set
1010 = GE (greater or equal) - M setandV set, or N clear and ¥ clear
1011 = LT (less than) - M setand " clear, or N clear and \V set
1100 = GT (greater than} - Zclear, and either M zet and \Vzet, or N clear and V' clear
1101 = LE (less than or equal) - Z set, or N set and V' clear, or N clear and \V set
1101 = AL - always
1111 = NV - never

R L

3

Figure 5-2: Condition codes

IS HEE BRI /AR S ARMYAL B 38 it SCRFL R B0 N/ AEA8 4R 2 7T DL —IRAE — Fr IE8E 1
P A 2 BT RN A 27 7745 LR HE , RN ae & T4 — A s i o b K Bl A% 14 3
A, HCEERAA AR W SE AR S A RIS R 2 10 T

LDM (BESTM) 154
LDM (ESTM) F84 Mk N:

LDM (EESTM) {Zkfh} (28R} FEUEFAERE (! 1, FAESHIE(N)
LDM (EESTM) F84 F T M HFEhE 2517 88 e/ 1 — A L 17 0 88 B S A7 28 5 R e n 1 2435
a2 A IEEYE, 1Z85 0% WS REZ AN AR N AR AL Hd, (388 A

TILF RO
1A BRRARIEEHEE DL
1B RRRAfERERTHAAE DL
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DA BRIKALIE fE k1 5

DB BRKALIE AT 5

FD  IiBEAR:

ED SRR

FA VB HEAR:

EA  ZSIRIEHERE

(! VAWIEES, FERZES, WAEBEAR TR G, FRfa iS5 Ao A4, 5
Bk 27 A7 28 B A AR

BN ARV NRLS, FAEERVIRATLUYRO~RISHEREHSE

(AN VARG, 44842 NLDMH AR FIR P EERLS, EHAZERNFR: BT IEE R
feik 2z Ab, ¥ sPsREFIFEICPSR. [FN, %5400 RN NBUAE H 12 P B R a5 f748
A2 MR 2725 -

E(FRR AN UIE

STMFD R13!, {RO, R4-R12, LR} s KA RPIR P AR (RO, R4AF
R12, LR) fEAMERE.

LDMFD R13!, {RO, R4-R12, PC} s RHER W AR B FAE A (RO, R4AF
R12, LR) . ”

FrPL, AT [ S

KroBr 12008, — MHALIER SN bk b, bR sp e, 2584, spiIfEn4,
B AL N IE,

SEAL, AT, R ARAT A

sp = sp - 72

HARNMAMEE 0B r12, JR13DAFAAE, WIEERFEL3*4=721777,

HURTTH spik 2572, WY TS, B 0B e 1 2048, TR BRI AL B -

l

| ldr r2, armboot start

BEARI & SR, B

EPE‘J{E, %%%ﬁﬁﬁljﬂﬁ’ Eﬂ?\]_start,

M startffH:

M Nor Flash/@aIif: stat=0

relocatefii3ZJ54: _start=TEXT BASE=0x33D00000

AR EL&relocatefMid T, FrLINIZEMF NG, Bl_start=0x33D00000
FTEA «

r2=0x33D00000

‘ subr2, r2, #(CONFIG STACKSIZE+CFG MALLOC LEN)

AL

r2

= r2 - ( CONFIG STACKSIZE+CFG MALLOC LEN)
= r2 — (128*1024 + 256*1024)

= 0x33D00000 - 384KB
0x33CA0000
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‘ sub r2, r2, #(CFG_GBL DATA SIZE+8) @ set base 2 words into abort stack ‘

jliF

r2

= r2 - (CFG_GBL DATA SIZE + 8)
0x33CA0000 - (128 + 8)
0x33COFF78

‘ ldmia r2, {r2 - r3} @ get pc, cpsr

Sl N o 2+ A 2, BPHibESN 0x33C9FFT78 il 0x33C9FF7C F NS, load
WAL r2Mr3sfies,

‘ add r0, sp, #S FRAME SIZE @ restore sp SVC

FrsplIfE, k72, #4%r0

‘ add r5, sp, #S SP

HOTHI R E Mg:  “#define S SP 7
P LAl K spIME, k52, %5

‘ movrl, 1lr

Blrssrl

stmia r5, {r0 - r3} @ save sp SVC, 1lr SVC, pc, cpsr

R 0B e 3th N, MR A r5-ro+ 12 P I B %

‘ mov r0, sp

J%Spﬁmftﬁﬁ?é\ro

‘ .endm

4% bad save user regs

[45]
AL BAREATRIDHEAFE T, (HEFKbad save user regseRHUEMAT AR, 24K
HR, AfrLUat2 @R AN E .

‘ .macro irg save user regs
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sub sp, sp, #S FRAME SIZE

stmia sp, {r0 - rl2} @ Calling r0-rl2

add r8, sp, #S_PC

stmdb r8, {sp, lr}i* @ Calling SP, LR
str 1lr, [r8, #0] @ Save calling PC
mrs r6, spsr

str r6, [r8, #4] @ Save CPSR

str r0, [r8, #8] @ Save OLD_RO

mov r0, sp

.endm

.macro irqg restore user regs

ldmia sp, {xr0 - 1lr}# @ Calling r0 - 1r

mov r0, rO

ldr 1r, [sp, #S PC] @ Get PC

add sp, sp, #S FRAME SIZE

subs pc, lr, # @ return & move spsr svc into cpsr

.endm

T BACEY, FEA EAIFTHEREEL, BAETHAESE, HEBIMAREEY, BRTE
HENI A Firg save user regsfllirg restore user regs, 7 AIXREHMi+, {R1F
ARG PR AR, 24, HAhi), DN ANHBHEREA KZ T ik

.macro get bad stack

ldr rl3, _armboot start @ setup our mode stack

sub r13, rl3, #(CONFIG STACKSIZE+CFG MALLOC LEN)

subrl3, rl13, #(CFG_GBL DATA SIZE+8) @ reserved a couple spots in abort
stack

strlr, [rl1l3] @ save caller 1lr / spsr

mrs lr, spsr

str lr, [rl1l3, #4]

mov rl13, #MODE SVC @ prepare SVC-Mode

@ msr spsr c, rl3

msr spsr, rl3

mov 1lr, pc

movs pc, lr

.endm

At Higet bad stack#ffiMilundefined instruction, software interruptZ4bii
H, BRTeEM SR, BRI, RG0SR A HER I E .

.macro get irg stack @ setup IRQ stack
ldr sp, IRQ STACK START

.endm
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URAL 5 SUR GFERAR, k2 4tHbt A TRO STACK STARTHFMERIE S sp-

HI RS TROIHER HAR 40 L

Ifi%f 7" IRQ STACK START, RIAMIMHIX R cpu initFHY Cuidi B] FEEFIN A7 ED
i7cER IURIIE

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
FIQ STACK START = IRQ STACK START - CONFIG STACKSIZE TRQ;
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
- CONFIG STACKSIZE;
FREE RAM SIZE = FREE RAM END - PHYS SDRAM 1;
#endif

return 0O;

mkat, sARMBT, Wi c%Ecpu init () PEIPFEIEHIET .
P H TROMERR (iR da i, HLBR M, 2
IRQ STACK START = armboot start - CFG MALLOC LEN - CFG GBL DATA SIZE
Bl, JeifiEmallocTiRIaSiA], Flglobal data, R
1
u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\board\EmbedSky\board.c
HhE SR R AR
DECLARE GLOBAL DATA PTR;
T 20 T R AE -
u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\include\asm-arm\global data.
h
i
#define DECLARE GLOBAL DATA PTR register volatile gd_t *gd asm ("r8")
B, AN E ) 75 738 o 8 SRAZ UL S5 M AR TR 4R £
GE: XX NFE G Fuboot ISR, IRATE RIS FS - £fixed-r8)
tbgd tHISitifA, ANFEE RS, HRA—F.
MtbAbarmf PG5, gd e AL R— X -



RT Embedded http:/www.kontronn.cop,

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T11
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 VED
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 **xj¢; /* Jump table */
} gd t;

MiteREEgd ¢ *gdPWHMRZAFEIM, B S EE K.

.macro get fig stack @ setup FIQ stack
ldr sp, FIQ STACK START

.endm

PeAbFn EsAL, dEHbENFTQ STACK STARTHMINZE, %sp.
Horp

FIQ STACK START = IRQ STACK START - CONFIG STACKSIZE IRQ;
BIFTOMHERREC AR N, 2 TROMERREL AR LY 25 TROMERR 1T K/

/*
* exception handlers
*/
.align
undefined instruction:
get bad stack
bad save user regs
bl do undefined instruction

.align
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IR AERE G5, CPUR
Pk F|start . STk AR RIHALE -
ldr pc, undefined instruction
EifEit’y undefined instruction®HIN A4 pc, RIBEE AL HAT XN RS .
HAHI BRI -
IRAT R B HERR
R P RS
BhEBX M BR%: do_undefined instruction

lido undefined instructionPR#E1E:
u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\cpularm920t\interrupts.c

i

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 ()

}

ATLLE R, thAabfeians e, HORITEN— N R R AR E, RE i Elbad modeH
Hlreset CPU, HEEF RS T .

software interrupt:
get bad stack
bad save user regs

do _software interrupt

.align
prefetch abort:
get bad stack
bad save user regs

bl do prefetch abort

.align
data abort:
get bad stack
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bad save user regs

do_data_ abort

.align
not used:
get bad stack

bad save user regs

do _not used

PAEJUANZE, MR FIdo undefined instruction@ZUM, MIAZU T .

@ HJ
.globl Launch
.align
Launch:
mov r7, r0
@ diable interrupt
@ disable watch dog timer
movrl, #
mov r2, #

strr2, [rl]

1dr rl,=INTMSK
1ldr r2,= @ all interrupt disable
str r2,[rl]

ldr rl,=INTSUBMSK
ldr r2,= @ all sub interrupt disable
str r2,[rl]

ldr rl, = INTMOD

mov r2, # @ set all interrupt as IRQ (not FIQ)

str r2, [rl]

@

mov ip, #

mcr pl5, 0, ip, cl13, cO0, @ /* zero PID */

mcr pl5, 0, ip, c7, c7, @/* invalidate I,D caches */
mcr pl5, 0, ip, c7, cl0, @ /* drain write buffer */
mcr pl5, 0, ip, c8, c7, @/* invalidate I,D TLBs */
mrc pl5, 0, ip, cl, cO, @/* get control register */
bicip, ip, # @ /* disable MMU */

mcr pl5, 0, ip, cl, cO, @/* write control register */
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@ MMU EnableICache
@mrc pl5,0,r1,cl,cO,
@orr rl,rl,#(1<<12)
@mcr pl5,0,r1,cl,cO,

#ifdef CONFI G_SURPORT WINCE
Wince Port Init

#endif

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

of SDRAM

ldr r3, FREE RAM END

ldr r4, =PHYS SDRAM 1+PHYS SDRAM 1 SIZE @ must clear all the
memory unused to zero

mov r5, #

ldr rl, armboot start

1ldr r2, =On_Steppingstone

sub r2, r2, rl

mov pc, r2

On_Steppingstone:

stmia r3!, {r5}

cmp r3, r4

bne

@ set = on sys mode
mov , #

@ add by HJ, switch to SVC mode

msr cpsr_c, # @ set the I-bit , diable the IRQ interrupt

msr cpsr_c, # @ set the I-bit
ldr , =

, diable the IRQ interrupt

nop
nop
nop

nop

mov pc, r7 @ Jump to PhysicalAddress

nop

mov pc, lr

VRS ZF AU Launch R R 50T BARASRUE R SR RIZhE .
(R AR B R B MR LR ) . BARASKIE2E
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#ifdef CONFIG _USE_IRQ

.align
irqg:

/* add by www.embedsky.net to use IRQ for USB and DMA */

sub 1lr, 1lr, # @ the return address

ldr , IRQ STACK START @ the stack for irg
stmdb 1, { rO0-rl1l2,1r } @ save registers

ldr 1r, =int return @ set the return addr
ldr pc, =IRQ Handle @ call the isr

int return:

ldmia !, { rO-r12,pc }* @ return from interrupt

Ak, fEEs, RESENE, et E, HERIXE, R5
TRAEXS L ZF A7, NGB BIXT R rqpR I IRQ HandleH %
BRI sp A R4, JEFAKE.

KFIRQ Handle, f&fE:
u-boot-1.1.6_20100601\opt\EmbedSky\u-boot-1.1.6\cpul\arm920t\s3c24x0\interrup

i

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TT 11
void IRQ Handle (void)

{

unsigned long oft = intregs->INTOFFSET;
S3C24X0 _GPIO * const gpio = S3C24X0 GetBase GPIO();

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

/ /B T

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

/* run the isr */

isr handle arrayloft]():;

AT IR AN 2R T, RARE S, FRBST S A IR, SR J5 1 X B 2 R B 2R3 A A R R
A5 BR AL T SR,

‘ .align ‘
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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

BA AR B, Wi AR T IR T I E TR, ORAF TROIIH AR UEF A7 4%, SR T F e £
do fiq, WHZEEE, FWKE IRQIIH 274

Hdo fiq() 2fE:

u-boot-1.1.6 20100601\opt\EmbedSky\u-boot-1.1.6\cpularm920t\interrupts.c

i

void do fig (struct pt regs *pt regs)

{
printf ("fast interrupt request\n");
show regs (pt _regs);
bad mode ();

}

MBTHIR S| ) do_undefined instructionf—#f, MEITEHZFFHEE, R
bad_mode () ZHEHCPUTMT L.

felse

.align
irqg:
get bad stack
bad save user regs

bl do irg

.align
fig:
get bad stack
bad save user regs

bl do fig

#endif

ek, WARBAEXCONFIG_USE_IRQ, ASAMAXBMNM, wLUES, #eHEA
do irgfildo fiq, WM 4R LTIE.



RT Embedded http:/www.kontronn.cop,

3. MIREIN R

3.1.uboot ¥iaLH, AMEFE CPU A SVCIERMA R
REREMER

fE A UbootMstart . SR, KIHEFF VI RS, MAHE—4HER, MakcPuitE
FsverE, (H2ES3C24400ICPUM coreEARMI20T, HA 7R, FIEE B vk,
MR E A AR ? ik, Z0d—SsRiE, 50T JERK:

B, SE T EARMICPUR) 7 R 2 TR AL .
http://www.docin.com/p-73665362.html

&% 22 ARM & CPU HJ1&ER,

AR | BB B/
R IEH R TAERE IR AR AR BU  — EZRIERB R P RAR
(usr) R, DR P A R AT A BE 2R X D 46
R4 AT XRRAERGR) | SRR, HEA AT DUE D)3 3 H e R
(sys) RERUT 2555
el SR EEBEAL N S | B TQSRH AN A N AR
(fiq) SR ER G
T T3 FH v 7 Ak 2 TR ¥ WA 2R 1E N A
(irq)
B Bl RGRY Y FG0 SRR A Hp e S B N S A
(sve)
Bk T ZFEM AR | fEARMTTDMI ¥ A K 4b
(abt) / BB RY
R X TREEAF MR ERAR ) | AR E AR 5 A B N AR
(und) B A

Ash TR, B us ofiaAh, BRI RS .

XA A e sveti s, AR AR, FEE, T PLANFE 7 K

[%—7H]

FAVS TR BRI A — AR TR

Ik abtfiIRE X undfER:

BT LLHERR ), ik abt MRE LundBEa, FERRAKIER IR, e fF & IR W isAT
0, B AARGZ S E cPu N R —FiigE, By DARTDAHERR .

Pl £igh BrirgiisK:

HR, ST HRAFW£1igfBiirgRid, thibuboot WIUAML KI5, I e Hh b 2 A HE AN RE WS
AbFE, T H RN T AR S AR S, RE A Wy, AR, W2 Bl £
B, Bk, AR HAN R 5 B H rP AR A — AR =


http://www.docin.com/p-73665362.html
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Fi P usciBER:

BAAMNERE Fokul, PP E CPUAH P us o, (HUE T R Teik B4 5 AR 2 iR 5%
U, Muboot WItGAL, FhLIANEEF: 15 M IX SR TUR, FrCALALmT DAHERR, AR E WA P us et
R systER vs B svclERA:

B, systEMus oA, FTHRZF a4, #2—FER, (B2 7 —yin— % usr
R ANBE U o) () BRI

1M sve ARG & TR, A S in] DLvs i Sz = 5806, mH, WsystXidZ 7HH
O T4, L, MXsysBACRUL, wTRAYT i SRR RE UAHIE, H2AE 2K
A BE U

Frek, MEES Bk, BARATLAR B NsysMlsve A —Fl, {Hf&EMuboot HHHE, HE
I —AVIG R G SR BT, T ERIUR 2 2 HIBR, DAy (B EREfE, WIaatbadfr.

Muboot [ B HIZ WAL A R UL, W E Asvetial, FAFTH I,
Hitt, A cPU E Ny SVCET.

[(%£=7m]

uboot{EN—"bootloader ki, A HKZN T HEILinuxfkernel, TEMUFHER T4E (R
WIGEACRESE, HES I kernel Mlroot £s%%) Bk H|kernel Z B, AG N & — L&, Hr
— AN, R ERCPUAL T sV

CRTH R RS ST, VB TES

ARM Linux Kernel Boot Requirements
http://www.arm.linux.org.uk/developer/booting.php

B Linux WAZOCRY :

kernel source_ root\documentation\arm\booting

Hh 2[RI FD AR -

“The CPU must be in SVC mode” )

JITEL, ubootfERAIMIVIMALHT B, wikcPu B Asveia, WRRaER .

2 FRTiR, ubootEXTUELETE, BN 1ZK CPUk B NSV .
3.2.ff4R watchdog + RMFEERSGHIE LRI EHE X H]

watchdog
7% Uboot WI4aALIIT B, 7E start.S 71, Jff 22 5] watchdog, T [HiAgRE B A IR A -
3.2.1.f+4 & watchdog

ARG Z WATCHDOG (& | 141) ik
http://wenku.baidu.com/view/e5cd52ff04al1b0717fd5dd27.html

] B AR -

watchdog — & — MEEFFESE, HARHZ, EMAXBEERSGT, RENAFLZRGK
W T HENESY, FrblE s — MO R0, st H 7, XK, watchdog 7t
= HAWIREE RS


http://www.arm.linux.org.uk/developer/booting.php
http://wenku.baidu.com/view/e5cd52ff04a1b0717fd5dd27.html
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IR H AT SEIL LT BE I ? I AL fi e — N L Se LR EE 1

watchdog HE{FHIZH IR, A LA AMCIGEI DIRE, AR5 BRI 75 BRI — BU (8]
CUEIS TP AT DR B /SR IMACED 20 Hb AT — @ e, betnd: B s — el i, 15
PR, B AKDGER T, B T A KK EIREASERE, BAEHIANIRRS
RESEHL T, R T, W RE R RS YA TR NE S0 dog, REE W4 IR,
AR AR, AASFAIR, RN, IRIRSE, SEHL T, BEH IR reset BR R 5.

3.2.2. AfTEZE R GRS &K watchdog

TH# TwatchdogHI R f5, Mbin) UELIRZS 2 BEME T o

WARAE M watchdog, MAMERINERET FZE M “WA” , IZ RO, ZICHm .

EETENH A 2 2 Fuboo t WIgh Ak 2 B f e BRI AN R 48 B 0, 584 A BIX Mwatchdog
L. FREMZ], BHRIRLinuxNIZHER 7, RIRRGEIOHKHENE, MR uboot MK H
1, FrLlEg e E LK Hwatchdog (HresetThEE) T

3.3. 31 ARM7 & PC=PC+8
MAMEBE T ARMT R, cpultiht, Bipc, A4 PC=PC+8IX—iiik:

BTSN, AMR7, s&=JntKeR, Hangi .
E & 23 AMR7 =4k

ARM7TM Core and Pipeline

szBJ |—.n, E}._ |

Register File

Thumb | Addressing
= —
lC Memory s ./Cor\lrol\ | Memory
Unit /’ Shifter e
J Thumb

um|
Signals

M

Al

FETCH DECODE EXECUTE

B, X ARM7 X RFHUREIIPATIR DL, a0~ XA B s

ARM7
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Bl 24 ARM7 = mKEEIRTS

7TDME  Fetch Execute
nstruction reg reg
tch || II read | shit/ALU l
7TDME  Fetch Execute

fetch

instructon II Thumb

“m”l swwuul'“

7TOME  Fetch Execute
instruction Thumb | reg mg
etch " I |I'“"| shit/ALU |

RIGH T =Rk B T -
B3 25 ARM7 =ik ek P

ARM7 Single-Cycle Instruction 3-Stage Pipeline\

Latency: time it takes for an instruction

add r0,r1,#5

sub r2,r3,ré

cmp r2,#3

|
| : &
fume

[o—y
o —
(W8 ]

MEHE, HIREGEH, F—%ES:
add r0, rl,$5

PATIIHE, DR PCcE&FR M 28 =454
cmp r2,#3
sk 7, BBl &Ppc=pC+8.

3.3.1. /7 ARMO F1 ARM7 —F£, R PC=PC+8
ARM7HI =267/KE:, pc=pc+8, RIFHRME, {HEAMROY, RHZFRKE, NfEZPCc=PC+8,

mARZ

PC

=PC+ (5-1) *4
=pPC + 16,

g ?
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N TH T B U AR T .
HARRBEZ W, Sl b ARM7 Al ARMO (970 7K 28 1 X S RTEE 2R -

B3 26 ARM7 =Zkek vs ARMO Tk

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

Instructi Thumb—s ARM| ARM decode || p _ R
n F:.tld:on decompress Reg Select FI:agd Shift | ALU wr??e
FETCH DECODE EXECUTE
Figure 2 : The ARM9TDMI core pipeline
i ARM or Thumb |
insiruction F't';‘ De"‘::g Shift + ALU | Memory Access || \Fed
Decode | Read |
FETCH DECODE EXECUTE MEMORY WRITE

EF& 27 ARM7 =7k 23 ARMO T Z5m7k 2 airk st
ARM7TDMI 3-Stage Pipeline

Fetch Decode Execute

instruction . ARM e | shirvaLy | o2

fetch decode read write

instruction J
fetch

Fetch Decode Execute Memory Write

ARM9TDMI 5-Stage Pipeline

FTRTAE X ] ARMO )& PC=PC+8 HF1THEF: .

Je 8t ARMO H) T K 2R H 7= 1 -
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&3k 28 ARMO By F 2Rk 2 =Pl

ARMS i) 11 it 7K e Bl
[
ins¥uction II d«i:e_x_l = Y d.mmemoryl g I,

access
Fetch Decode Ex Memory Write|
instruction read data memor reg s
fetch || dec!:e { shtALY access 1 m@ll
Fetch Execute Memory Wiite]
nstrjction " read 2 data memory]] reg
el || sht/ALU I 200088 |
F*:h Decode Execue Memory Write|
instruction g read , data memory]] reg |
l fetch decode 1 shtALU I access 1 vm:'l
Fetch Decode Execute Memory Wite|
instruction ‘ read datamemory]| reg |
fetch I| { shtALU | access 1 vmtll
Execue Memory Write|

SRJGIATEA N T uboot i start.S Ff IT46 BV G A RS A Bl SR BEAT fif e -

0: ea000014 b 58 <reset>

4 e59ff014 ldr pc, [pc, #201 ; 20 < undefined instruction>
8: e59ff014 ldr pc, [pc, #20]1 ; 24 < software interrupt>

c: e59ff014 ldr pc, [pc, #20]1 ; 28 < prefetch abort>

10: e59ff014 ldr pc, [pc, #20] ; 2c < data_ abort>
14: e59ff014 ldr pc, [pc, #20]1 ; 30 < not used>
18: eb9ff014 ldr pc, [pc, #20]1 ; 34 < irg>

lc: e59ff014 ldr pc, [pc, #20]1 ; 38 < fig>

20: 00000120 .word 0x00000120
NSRRI, CPU i 1 HREE S, ) PR AT e i
FEE NIRARRE AT, A EAL, At
PC AR R IEEIZITHIFR S, T2
PC SHA&RARERHITE S Kt .

WIRIERE VXA, R 2 E g, mEstE 1.

84 F# Cyclel

(1) Hifg:

PC BRI M BRI At (BIRMTEDN, famF—%i4 0l , 287 pc=4,
BT CAE B BRI 4 SRR RITE A “1dr pe, [pc, #2017, FRbR = #E#HIA RS K
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e59ff014.
HAEIRRZ)E, H3ES pc KM, Bl pc=Pc+4 (BEANESE 43, FrLAiN 4) =4+4=8

4 A Cycle2

(1) #fE: FHIEIRS e59££014;

(2) [RINFEEREE:
PC BRI M BRI AL (BIRATE DN, fam T —%iL 0t , i4ar pc=s,
T A EE L A 8 T AT MRS “1dr pe, [pc, #2017 Houor N #3E H AR RS K
e59f£014,
WABIR 2 G, B3EY pc K18, Bl Pc=PC+4=8+4=12=0xc

84 /AHA Cycle3
(1) 4T (384): HUT “e59££0147, B “ldrpc, [pc, #2017 Fidt&iERI& X, HP
PC =PC+20

=12+20

=32

=0x20

peal, RS EESS PC I{E 2 0x20, XA 0x20 38 H A HUE AT B G Y8

I
(2) BE4E: B e59££014.
(3) Hida:
WARE T 2M B (1D PP ATREEPSE, el RZB52m, 4rS:E, mEdE
— %), PC N_L— Cycle E#J5H{E, EI PC=0xc, FTLA&IEFE bl Oxe Bt M [ H6
4 ldrpc, [pc, #2017, XN idk#A e59££014.

Hsz, ofrElixE, KESeTLEH:

7£ Cycle3 [, PC HUME, Wi CL47E Cyclel F1 Cycle2, Zr#1nT 4, Lk Cycle3 frit
fizk, PC=PC+8, Ti[RAFEHEE, X} TAE(T—2IE4 1, #ZELE Cycle3, F54 1) Execute JUATHY
B, B HE| PC [ME, 4 PCHB—iZ], it PC=PC+8.

FITEA, AL BARIE RUKE, BREAZE PC=PC+16, Ifi/& PC=PC+8.

D, TATKRIN, HSE PC=PC+N 1) N, ZFFEL AT I BT A TR /K 2 IR A R,
R AR $E 4 IFAT Execute BB, 2 FHLBIFR/KE R =AY, X5 =Fr Bt Execute Al
FRA M — BB Fetch U, MHZEMER 3-1=2, BIFHA CPU ¥ Cycle, T4 Cycle
#i2x FE PC=+PC+4, FiLL, 84 %7 Execute B, 4 4RI, M PC CL448 K PC=PC+8
I

[F15 3k ok ML ARMT 1 = 20K 4R, 2 RIFEITERE, $54 1 Execute PUTHYEL, 4T 18
LW =AW B, R, EfRASTHEEGE R, R R PC, wie KILES PC=PC+8.

BB, {540 ARMO [ LK, 045411 Execute FUATP L, WitE T UM B, R4
HAE PC=PC+ (5 4 M EE-1) *4 NgFi =PC=PC+12 |,

[a4t])
ARM7 HI =2 /K&, PC=PC+8,
ARMO IR imKL, 2 PC=PC+8,
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RAM R, HE RRKLS T, 1841 Execute $ATIEL, #GZ AL TR/KE IS =2,
frLAM#i 75 PC=PC+8.

el PICAHES

i, Execute BrBEFHAKEHRIE EMER, BREBESE TAHEN, 4

PC

=PC + N*T

=PC+(E-1)*T

AL ARM7 FiT ARMO:

Execute Bt 256 3 it -> E=3
KB ANTFT ->T=4
FirbA:

PC

=PC + N*T

=PC+(3-1)*4

=PC+8

[ TFEENZ PCHE, £RBUTKEBEZHFERE]

1 PC (e B ME N 0x20. 1 PC {EBE, BB SFEUKLNIES, BSE T/ cycle
B, LRI K 2 R A LA P 3R, B 46 TR F — > Cycle 1 HUHE I TAE 4 HUH .
7E PC Bk %] 0x20 M B 2 J5, W/KLEIIE, FH— iRk E&mgs, £—
RUSHAT . SR BEAIE M AT 2 BT 5E G BIBAT 205, G4 cycle, 43 5% ¥ Memory
A Write, 22 4kSEHAT TE R

(A% k]
ARM it 7K 2811 program counter(PC) )38 =
http://hi.baidu.com/istry/blog/item/f823e1438de0a71972f05d0f.html

e Ja Bt ARMO 1) TL K 26 (KT N B AT S5 40 (R 4H 15 -


http://hi.baidu.com/istry/blog/item/f823e1438de0a71972f05d0f.html
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E% 29 ARMO F K& ITH AR 4TS

ARM9TDMI 5-Stage el joachs e

“

Pipeline Organization ™~ D

a s {} instruction

decode

execute

B,BL
MOV pe
SUBS pc

] D-cache buffer/
load/store data

LDR pc K .
Steve Furber, ARM System-on-Chip Architecture, ‘ﬁ
2nd Ed., Addison-Wesley, 2000. register write

write-back

3.4.AMR HE8EHAE] + APCS

BEAL R A — T, ARM ZiAEasiI 4, AL AT 452 APCS.

3.4.1.ARM H 211745

BRAARENL R, X F s FEmro, r1, ..., r14%%, Mapcs XHHEGE T RFMH4 .

ff T gRas TR AR T BE, RATLAE X RO 54 F, (HAEMRE AN S FIRAD 5, 5
U2 apcs %4

—gmFELARE R, RUFRIRIL E, RX NI E, XA A A
KTARR T N4, WRER:

APCSAFAF A4 % X
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E% 30 ARM HEEHRZ

FHERELT
Reg # |APCS | & X
RO al TAEF A4
R1 a2 "
R2 a3 "
R3 a4 "
R4 vl W ARAF
R5 v2 "
R6 v3 "
R7 v4 "
R8 v5 "
R9 v6 "
R10 sl Fe PR ]
R11 fp EizEay
R12 ip P R A 2 A7 A
R13 sp HeFaEr
R14 1r R AR
R15 pc VE Rk

VR — i, AR

3

Predeclared register names

http://www.keil.com/support/man/docs/armasm/armasm ch03s03s01.htm

The following register names are predeclared:
= r0-rl5 and RO-R15
= al-a4 (argument, result, or scratch registers, synonyms for r0 to
r3)
= vl-v8 (variable registers, r4 to rll)
= sb and SB (static base, r9)
= ip and IP (intra-procedure-call scratch register, rl2)

= 1r and LR

(
(

= sp and SP (stack pointer, rl3)
(link register, rl4)
(

= pc and PC

program counter, rlb).

Predeclared extension register names

http://www.keil.com/support/man/docs/armasm/armasm ch03s03s02.htm

The following extension register names are predeclared:
= d0-d31 and DO0-D31 (VFP double-precision registers)
= s0-s31 and S0-S31 (VFP single-precision registers).

Predeclared coprocessor names


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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http://www.keil.com/support/man/docs/armasm/armasm ch03s03s03.htm

The following coprocessor names and coprocessor register names are
predeclared:
= pO0-pl5 (coprocessors 0-15)

= c0-cl5 (coprocessor registers 0-15).

»

3.4.2.4+ 4% APCS

APCS, ARM M FEiHHRE (ARM Procedure Call Standard), 24t 'BEHI%E TR
—FPHLE], & EIRE AT LS FHAR B RE AT S — i o e 1 — R X X e R E R L v A
IR E . EAIRTLIZmiFEE C. Pascal. WATLLEZHILHIES S L.

APCS EX T :
o X AFAE AR PR o
o fERIBMIEI.
o TERREUAM Z a4 /IR I8 S 4L
o HTLAHE M EIH s R TR A A A% 20, FORERHE RIS BIRE PN 1 (R R 8 (RS T (1)
ZH) .

3.5. 81 CiEE (MEREBAR) FEHEXK, MILHESEA

ZHIE TRZ KT uboot MapHr, Mty Wi ZoNCIE 5 MIa T, #ERiFHitk.

1M H S/ Uboot Mistart. sILAMRES T, KT RGMMIL, BHDAHERIEHAIBLZ 31T,
H2, MRRREEZH AR RGVIRERIG R, BES 2R Ta S splE, (HEEMK
BTG BIANWRE, D9 BRI HER . PTL, T RGN, A — 2T, Bk %
Be— 1, NTEYIGHER, Bl

NFICET KRR ERABHER, TICHANAHEERIEIHER

LA F R, BB T AR AR
RTHERAER, ZERAR IR, ZARKAIEIE, B At Ak R (i fains /24 .
SRR, HERRIIME R RIS/ B  fLiESH.

35.1.5RFI £ T3

By, BRI TR, B8 -SBIEL, ZH05 ORI, SO ZE,
B TCERE I T . AL HIBLY, S fscpuigdT Mg, M2 T —eF 748, tinro, r1
SEAE, X TR AR, WURARANRAZ T BB ) s b L AT, IS AR AT Be sl il FLs
T RO H R BT B S R S35 A7 45

PRI, ERR A 2 B, BAZR XL T AF A5 D7, BN ORFFEER, S B BT e BR iR el e
FERE Iy, ZRECPUM AT LA 4R E0AT 1.

FETHSRENLT, ARE TG B BRSO, NS R context. HA:


http://www.keil.com/support/man/docs/armasm/armasm_ch03s03s03.htm
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3.5.1.1. fH4aMigETI context

RAFILY 7, A ERAF BT 3L,
ETR e fiicontext, Mg RHIAISCE, MTEHACE, BISIRIEZ], HiTcPuisiTfx
AW, BB R R A8, Frbl, ML, £2—PEE.

RAFAF AR ME, — AR pushif &, KX RIS RF A7 8 H0ME, — AN IREIHER A, XS
JS2FRE N B SR LT, BT AR

SRR BRI T R AT SE SR B, FH Flpop, BRI — NN HE, B LSS B
SE RN AR IS AR PRI 27 A7 & JE0F B2 A AR ittt 25, BRI A AR

Hrp AR arfrae T, AR LcHE (FUOVMb LSS HATBEEC IR, B4 Z AT pc AR AF(E
1D REETRFHAT SRR, FEERT L f{Epop ok, ME%pe, X
SEHL T T BR AU IR R 1]

352 fLIESH

CIE & HHTRRBR IR, W H SRR A g R B 528, X TRECIE S PSS EL
W 1 A 1 B g S IR, AR AN T AF TR, IR AR TR R Bae e Ui, 750
FUR AR SEBUE B SR T o W TR T, 2P

AR, ASAEIRNSHOIR D, BT LB A A R IE SR

BN AE BT A ORAF B I B rh . QR RAF I 10 S A A s HOMEL, AL, X855 77 ot /&
AR, W ERAME 7, AT USRS EL S EL T, SRSy, ki
SR 2, M ABM oM LAFREIN . CRT2HOMSH2, BN RAEro, ﬂ}ﬂﬁ/\fiﬁlfrl
HARMAPCSH “ 7L B Z A4 38 /R B S5 MK T, APCSH A TRMILAE . Bo%

fECENT. D

HERMRSHAR L, TSN, BAMFCZROSHOELTS T,

B, AT DR HEROR AR 32 T A (R B A7 3 TN T IR 2 R S 5

3.5.3. 241417 C &S KL A R {5 AR

Xf T BB R HERR O P AR Se i R, AL RG] RS — T, A S A T
-

arm-inux-objdump -d u-boot > dump u-boot.txt

A L33 dump_u-boot. txt M. ZCAFEEY, W& T u-boot PFHIFEF I HUATHITE WA
fid,

Forh3RATTAT UG B C 5 I R U UEARRY R A AR e g XA

T T 7 A B A G AR
—/MEclock init,

S~ Sclock initfER—CIECAFTR], 54— i%icopyCode2Ram:

33d0091c <CopyCode2Ram>:
33d009%1c: e92d4070 push {r4, r5, ro6, 1lr}
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33d00920: ela06000 mov r6, r0

33d00924: e1a05001 mov r5, rl

33d00928: e1a04002 mov r4, r2

33d0092c: ebffffef bl 33d008f0 <bBootFrmNORFlash>
33d00984: ebffffl4d Dbl 33d005dc <nand read 11>
33d009%9a8: e3a00000 movr0O, #0 ; 0xO

33d009%ac: e8bd8070 pop {r4, r5, r6, pc}

33d00900 <clock init>:

33d009%p0: e3a02313 movr2, #1275068416 ; 0x4c000000
33d009%p4: e3a03005 mov r3, #5 ; 0x5

33d009%p8: e5823014 str r3, [r2, #20]

33d009f8: elal0f00e movpc, 1lr

(1) clock_init #B34> FIALHD

A LA B R B8R — 17

33d009b0: e3a02313 movr2, #1275068416 ; 0x4c000000

HEA AT E Fpushif S, WA X8 — LA I ERE R . XZR Dy, A7
clock initIXHFMINE, FTAZEIN w2, r3%EHF A4, AT IAA clock initZ HIFTH H|
MFFA7R 0, AR, BT DA push BRAFX KT AR ME, AT 7282
B, BHidtria, Mllr, HEEMTMACclock initMEHE, FMED1IIES, Bl A
B pc I EIE S L, BT A AT Epushifi & £ pCHIME IR A7 BIHER

Mclock initMIAIHIERE—17:

33d009f8: elal0f00e movpc, 1lr

HOERATHE Wimov pe, 1z, {E1rifE, RIZBTORA IR G IR PCfE, IRE 45 IULAE Y
PC,

XAEFLSEIL T R B IERR BR [, BRI 812 T bR B0 HI i R — MR LRI AL E

XAECPURITTT AARSEPAT S 5 B0 %5 A 380 1 8 0 2 AR T

(2) CopyCode2Ram #43 fI4CHD

HEE 17

33d0091c: e92d4070 push {r4, r5, r6, 1lr}

MERANIPTHIER, Mpushfd®, RFF 1 r4, r5, rblMlr.

MpushZffkffrd, r5, r6, MRFNFENREI, LS5 SR E0R BN iR Z I,
MHpushZ /R 1r, ARF B B, B4 FAd e Ko A -

33d0092c: ebffffef Dbl 33d008f0 <bBootFrmNORFlash>

33d00984: ebffffl4d Dbl 33d005dc <nand read 11>

WHEI To11E4, S BRAIEITEH ANclock initMMERILAME, ATURMTEHpushth
IS PRAFHECK
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Xt R, CopyCode2Ramiifk/G—1T:

33d00%ac: e8bd8070 pop {r4, r5, r6, pc}

MR AipushifE, 4popthR, LEXS M INEFF AL, KRG — ¥ ihpushif 1A,
popth REGMRZEPC, BKIYSEIL T BRI IR A

Hah, BATFEREZR], fECopyCode2RamfIEIEEE 4T /%

33d009%a8: e3a00000 mov r0, #0 ; 0xO0

ALOMMELS rOAF A7, X2 A TPTE IR [BME A6, i oA A7 38 1

AR IR FME A0, XN CHE S FEEHE “return 07 .

XA AN 7 A7 d oK A iR [«

2R AT LA At 2 A 23 RS A FH 81 00 7 A7 s R A R B, (HRIREEAR BT 30, AR B AR
ARMIAPCS [ A7 & (A IO 205 MU BETHIR s R B AN BB e T 3, B a2 #2
ZUE MR, IXAEREF AT & RIS -

3.6. X FRAAREEH mov S, MIEER adr 435S

ErHrubootfstart . sH, FHH|—ig4L, Hhin:

adr r0, start

WAFIFAG T LA B i mov 52 SEILRIT], YR E I ARG, 23] 1ar £S5 ?

KT BRAEHACHS, AE M adrifi4:

adr r0, start

(

TE: Hped edsdn e Is, 2 PRl v pl:

sub r0, pc, #172

)

MA B HAmovii @ HH#HK_startMERELS r0, FEIT Xk
mov r0O, start

g ?

HFREZE,

sub r0, pc, #172

EFFROACHS, FTACERRME, #ORMIXT T PCRI MR EOR VLR, IXFERARS T, BoA 4axt i
BRAEL, ECRARIME, R AN BT RAS . PO IIR fmoviR £
mov r0O, start

TS 20 3 e 1 PRI A D

mov r0, 0x33d00000

WA T AR A

mov r0, 0x33d00000

M2, WRIEAREY, BIEHAT RTINS, #Reshz A E, A4

mov r0, 0x33d00000

EATHR A, PATIIThRE, BBk 21405 My EE s, WA B B 1) starc I E T,
EIABESEIN RN AR E I ThRE 1, XFEAE T 45 bt RS, Wt R E TRMIARIE T .
TUbAEXT, XATHE A

sub r0, pc, #172
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RIS RE - A% s B AL B, A AT 15230 R AT AR RIS PCAERT 17 257 1 3Ty, ik s
PAVEEN) _startMIMCE, XFAEREGE AR I it G0 B 1A, gtni i &g, 3
Pt A O AR AR A2 3, BUAERE A (O BE AR 1, i AN ACRH FRO AR 7 B 2 [ 52 11
FEFIE AT LUIEH 1217/

KT, ZFrPAAH BT

mov r0, 0x33d00000

FAARAHS, BT Brnuiiy, AR B, HIEHMNEER R, BHe, kT
moviE & HIIRERIESL, AR N0x33d00000, A—ER Gk imov F8AFT RVFIIE, XHIE
& NI EFEMFERERNE “movia 2 IR ER M BUETEE R 27 .

[ 4]
Z A adre i A fmov, FERNTARMB TR, URETFATEAB—/M L, 2E2
A ImovHIEIES .

3.7.mov HSHBREHNMEEREBRZESZ D

KT moviR LB HHBUETE R, M EF P —AUZ0x00-0xFF, WA AU HAMAIMER, H
FEL I — T RAE, KIZLEGEAART . TR AR, movis & HIRAE S HUETE R,
R LD

1EE TR, RTI4TN

mov r0, 0x33d00000

E A E#0x33d0000, WREEmovIBR ARV, XAJiE)E, "ReA A, EEE,
SR Amov I IRERINME, ARVFERT 255, M FIRZ NMTTRIAAd, #RRIX AT .
XU, BEUCRSE, R R R A IR

KT movEEEH B IER RVFRBUATEE, B RMARI AR Sl s, T iR
iR .

SR, FE I T
http://blog.chinaunix.net/space.php?uid=20799298&do=blog&cuid=2055392
B, ASEEnovHIBETEIE, LA T datasheet, A BAHEEANFIGHR L
iKY o

Bk, moviIfE4, B TARMIBAES, ikl (Data Process) /KM HA—NMES,
A AL P4 4 1) B At 22 -

ARM Processor Instruction Set

http://netwinder.osuosl.org/pub/netwinder/docs/arm/ARM7500FEvB 3.pdf



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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Bl 31 HIELEBIESHIESHERA

3l 28 27 26 15 24 11 20 1% 16 15 12 11

Cond 02 | 1| OpCode |5 Rn Rd Operand 2

L Destination register

1st operand register
Set condition codes

0= do nof alier condiion codas
1= paf poraition oodes

Operation Code

0000 = AND = Rd=Opl AND On2

Immediate Operand

|| BEeperand Zis @ ragisier

Shift Rm —

| | |
T

2nd operand registar

shift apglied to Rm

= gperand 2 s & immediats valua
Ll B T

Rotate Imm

Unsigned & bit immediats valus

shift epplied to Imm

Condition field

Figure 5-4: Data processing instructions

T ekg X, AR PIE

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

A B R G ARRS T 5S T

1dr r0, =0x53000000

FIXs R, AR RICgm A AD .

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

mov r0, #1392508928

= mov r0, #0x53000000

MfER#Z, H0x530000008 8% rord 2.

O ) k4 4 BT

0xe3a00453 = 1110 0011 1010 0000 0000 0100 0101 0011 Db
N moviR A A% I, R ITIX LEAL BT L
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&% 32 mov 54 0xe3a00453 BUfrid & M iRt

31-28 | 27-26 25 24-21 20 19-16 15-12 11-0
Condi | 00 I OpCode S Rn Rd Operand 2
tion (Imme (Operat (Set (1st (Destina (1 = operand 2 is
Field diate | ion Condi | Operand tion an immediate
Opera | Code) tion Register Register value)
nd) Code) |) )
11-8 7-0
Rotate Imm
1110 00 1 1101 0 0000 0000 0100 0101 0011
KPR | 110150 MOVIE4&fil | F7R0000 | 0100=4 0x53
SRR | FIRMov MEFR: | SFFS, | X
4 Rd:= Op2, Bl ro HHEREL
MRnFR,
Fir LA B R& X
/MRn
TEREL:
FiRdatasheet F5H:

“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 2.7

BER, MTbit(11:8]100E, M4k, ERFSHEA, HIE Toit[7:0]118bit L I
R R . BARMfda e, AHeoic(7:010ME, 1B 4A#2x bit[11:811.
HFERATE T, w2, Koit[7:0]KMEOx53, fEHAR 2xbit[11:8]= 2 x 4 = 8fi,
Mox531E AR e, #IFEl 7 0x53000000, HiaFAIEmoviH, movE| HWFFAFrd, ik
HNroH,

i B SR G — AR, B bit [7:01MME, B A# 2xbit [11:81M7 =, AL
PAERREZANEUE T, Hnovi#EEdh, A fF & LUl 0x00 - 0xFEEH A # 15 iz il
LR, B ATEImov BRI RS, X EERO%, HSHRIRZ .

[ a4
Frll, moviB4HIIRES K EIEREIETERE, EIAZ0-0xFF (0-255) , HAE HA 206551,
T A2 :

REZH, LB 0x00-0xFFH AN, EFABBEAII=E, BMEAENmovEIERIEL,
B Mt R IE K mov KR AES .
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HA K TR AR TR

ISYSANNE

5T PCle IXBNFEIT (AL~ DMA f£40

FT PCle M ZRHM ST ¥ 24 BRI IR

CANopen Pps /44

T PXT 2k RS422 H 838 (5 = WOM DKW 5 & it
FPGA 28 PCle L2k DMA it

PCI Express WpsSEHL 5 E6GE

VPX S e AR S HSEHR

HF Xilinx FPGA [ PCIE 2 523

T PCI EZR I GPS I K it

. BT CPCI ARl 6U 15 5 Ab 3T & 1%t

. USB30 Hi#& LRy

. USB30 s st S HEAR ¥ it

. USB 30 H[f] CRC #2156 J B K S

. 2% CPLD [ UART ¥t

. IPMI 7E VPX &% i 3 H 5 it

. 2T CPCI i 2R 1) PMC #ibi it

LT VPX BRI T Biash st R R 5T R

© 0N W

—_ =
= O

—_
[\)

—_
w

—
W

Ju—
1

—
»

—_
]

VxWorks:

T VxWorks B ZAEKFE T T

HT VxWorks [ REF G B Bt
Flash SCHF R G0 A R HAE VxWorks 115281
VxWorks ZAT54 gmts H 1) 57 3 A 51

VxWorks W 355 %1

— M T VxWorks [ RAT 05 SR 3 R 4t
£ VxWorks RGH ¥ H] TrueType FFE

JF FreeType HJ VxWorks P IR TR

. JET Tilcon [ VxWorks f] Bz T &%

10. & T Tilcon WYFEIX & 2 4% R 4 5L I it
11. 27 Tilcon MZRE TS EAC B LS B 5 i &t

© NN E
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http://www.kontronn.com/support/151-data-transmission-card-based-on-the-pcie-driver
http://www.kontronn.com/support/162-driver-development-of-device-based-on-pcie-bus-protocol
http://www.kontronn.com/support/166-description-about-the-canopen-protocol
http://www.kontronn.com/support/184-wdm-driver-design-of-rs422-data-communication-card-based-on-pxi
http://www.kontronn.com/support/191-pcie-bus-dma-design-implemented-by-fpga
http://www.kontronn.com/support/192-realization-and-verification-of-pci-express-protocol
http://www.kontronn.com/support/208-vpx-bus-techniques-and-its-implementation
http://www.kontronn.com/support/215-pcie-port-development-based-on-xilinx-fpga
http://www.kontronn.com/support/63-design-of-gps-timing-card-based-on-pci-bus
http://www.kontronn.com/support/64-a-design-of-6u-signal-processing-platform-based-on-cpci
http://www.kontronn.com/support/219-usb-3-0-circuit-protection
http://www.kontronn.com/support/220-analysis-and-frame-design-of-usb3-0-protocol
http://www.kontronn.com/support/221-crc-principle-and-its-design-in-usb3-0
http://www.kontronn.com/support/223-designing-uart-based-on-cpld
http://www.kontronn.com/support/224-application-and-design-of-ipmi-in-vpx-system
http://www.kontronn.com/support/80-design-of-pmc-carrier-board-based-on-cpci-bus
http://www.kontronn.com/support/116-research-and-development-of-motion-control-system-of-stage-based-on-vpx-bus
http://www.kontronn.com/support/152-multitasking-programming-based-on-vxworks
http://www.kontronn.com/support/153-data-acquisition-storage-system-based-on-vxworks
http://www.kontronn.com/support/154-analysis-of-flash-file-system-and-its-implementation-in-vxworks
http://www.kontronn.com/support/157-exception-research-about-vxworks-multitask-programming
http://www.kontronn.com/support/158-two-application-skill-for-vxworks
http://www.kontronn.com/support/159-a-real-time-management-system-of-flight-simulation-based-on-vxworks
http://www.kontronn.com/support/167-using-truetype-font-in-vxworks
http://www.kontronn.com/support/168-chinese-display-solution-based-on-freetype-font-in-vxworks
http://www.kontronn.com/support/177-development-of-simple-animation-in-vxworks-os-based-on-tilcon
http://www.kontronn.com/support/178-design-of-graphic-user-interface-of-the-fire-control-system-based-on-tilcon
http://www.kontronn.com/support/179-graphic-user-interface-design-for-integrated-navigation-information-processing-device-based-on-tilcon
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12. VxWorks ) AAFRC B A0 3

13. 2T VxWorks £4il PCI Fid & 5 3

14. 3T MPC8270 K VxWorks BSP R4 1t

15. Bootrom IR SGH A I 1K

16. 2T VxWorks IR ARG R H TS0 5520

[.inux:

Linux 27 50t 28 — i % JRARES
NAND FLASH (ARG it 5 Sl
% W TE AT IS % 1 Linux IXKSNFE 7 5L
Zsh JFRIEE - H
i F GDB i 4 Hp SO B
A C #Hprz iE
Linux & HZmFEsL)
JEF Yocto Project MR A 0N FH 1t
Android W i) = g Pk
. 2E T Android T A HIINEE B R GERE 72
A Linux RABIED Pl
BRI COHHE SAE S F AR
2T Linux ()5 PE BB AR 55 2 i R 1501 5 7 52
. 5306410 48 Android P
. Android & $8EE H SR
. B Linux #4F RGBT 5 SRR R /O

© o N Ok wDdPRE
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Windows CE:

Windows CE.NET F YAFFS SCA4 248 NAND Flash JXANFE T 5eit
Windows CE ff] CAN B ZRBK A FLR it

T Windows CE. NET ] ADC IX#hFE 7 S8l 5 B R HIATE ¢

T Windows CE.NET V- & ) H: T30 5 5201

T Windows CE.NET "R GPRS #B [ 52 5T &

win2k F NTFS 4> X H ntldr fn#k dos ALY

Windows K[ USB ¥ £ IRSh AL 7 K

WinCE ()R 75 B AR Bdm AL fn i 7 Z it

. WinCE6. 0 22235 FF R VEfi#

10. DOS 4 Windows [ H iy il H 28 F2/3 C JEHD

© o N g whNPRE
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http://www.kontronn.com/support/194-memory-configuration-and-management-of-vxworks
http://www.kontronn.com/support/211-pci-configuration-and-application-based-vxworks
http://www.kontronn.com/support/218-transplant-of-vxworks-bsp-based-on-mpc8270
http://www.kontronn.com/support/91-bootrom-function-improvement-experience-sharing
http://www.kontronn.com/support/230-design-and-implementation-of-chinese-platform-based-on-vxworks-embedded-system
http://www.kontronn.com/support/155-linux-programming-3rd-edition-with-source-code
http://www.kontronn.com/support/156-the-design-and-implementation-of-nand-flash-file-system
http://www.kontronn.com/support/164-implementation-of-drivers-for-multi-channel-data-communication-devices-in-linux
http://www.kontronn.com/support/180-zsh-design-guide-for-array
http://www.kontronn.com/support/187-gdb-command-explanation-in-chinese
http://www.kontronn.com/support/150-embedded-c-programming-language
http://www.kontronn.com/support/222-linux-uart-programming-how-to
http://www.kontronn.com/support/228-embedded-application-design-boased-on-yocto-project
http://www.kontronn.com/support/231-decompile-of-android-application
http://www.kontronn.com/support/232-research-on-action-based-encryption-application-system-based-on-android
http://www.kontronn.com/support/233-step-by-step-for-embedded-linux-porting
http://www.kontronn.com/support/234-list-of-very-good-articles-about-embedded-c-c
http://www.kontronn.com/support/235-design-of-and-research-on-high-performance-server-based-on-linux
http://www.kontronn.com/support/236-porting-android-kernel-for-s3c6410
http://www.kontronn.com/support/237-android-development-guide-chinese-edition
http://www.kontronn.com/support/238-architecture-design-and-implementation-principle-for-linux-os-2nd-edition
http://www.kontronn.com/support/160-nand-flash-device-driver-design-for-yaffs-file-system-in-windows-ce-net
http://www.kontronn.com/support/161-can-bus-device-driver-design-in-windows-ce
http://www.kontronn.com/support/170-implement-and-application-of-adc-driver-based-on-windows-ce-net
http://www.kontronn.com/support/171-realization-of-serial-communication-based-on-windows-ce
http://www.kontronn.com/support/176-the-research-and-study-of-grps-module-based-on-windows-ce-net
http://www.kontronn.com/support/189-source-code-for-booting-into-dos-using-ntldr-under-the-ntfs-partion-of-windows2k
http://www.kontronn.com/support/193-usb-device-driver-development-in-windows
http://www.kontronn.com/support/195-new-programme-design-of-high-capacity-data-transmission-based-on-wince-system
http://www.kontronn.com/support/196-step-by-step-for-installing-and-developing-wince-6-0
http://www.kontronn.com/support/197-c-source-code-of-calculator-for-dos
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11. G726 Jep I 15 25 8 v AR AN YR A

12. WinCE FARMNFREE = J5 R FE P (1 J5 7k
13. WinCE " i yF M 38 4 S 7 AR AR
14. WinCE & CLE{S IR

15. WINCE [1J SD R~#2)F [ ] SIS B ALY |
16. 3T WinCE [ BootLoader H} 50

PowerPC;

Freescale MPC8536 JT Ak 5 FE &

$:F MPC8548E [ [l {15 1

5T MPC8548E F R N\ AU 44 b PR AR 4 e it
4= PowerPC ik A ZUM 2530151 & 1) 5230
PowerPC 71 2502 1% 2 4 1 5 H

3T PowerPC H BT EHLIT X 1T

H] PowerPC860 SEZI) FPGA fic &

No arwDd e

ARM:

%1 DiskOnChip 2000 H)IXBNFESF 1 28
JET ARM 4k &) PC-104 s 2% it

FT ARM [ N U G P W A BEAL AT 5T
BT ARM [ r W A 2

T ARM A3 RAE R G AT B L KB ]
$3C2410 F ) TET LCD IKEhEHD

STM32 SD K HE FATFS S R G HD

STM32 ADC % iiE JEhg

. ARM Linux 7€ EP7312 FH#HE

10. ARM £ it 300 [

11, T S5PV210 [AuE i il % 28 IR A R G i i 5 S
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http://www.kontronn.com/support/198-voice-communication-application-for-g726-lan-and-source-code
http://www.kontronn.com/support/199-method-for-loading-device-driver-from-3rd-party-for-windows-ce
http://www.kontronn.com/support/200-register-editor-application-for-windows-ce-and-it-s-source-code
http://www.kontronn.com/support/201-source-code-for-uart-communication-for-windows-ce
http://www.kontronn.com/support/202-source-code-for-reading-and-writing-sd-card-for-windows-ce
http://www.kontronn.com/support/227-research-on-bootload-based-on-windows-ce
http://www.kontronn.com/support/163-schematics-of-freescale-mpc8536-development-board
http://www.kontronn.com/support/203-firmware-design-based-on-mpc8548e
http://www.kontronn.com/support/204-design-of-embedded-data-processing-system-based-on-mpc8548e
http://www.kontronn.com/support/205-implementation-of-embedded-network-communication-platform-based-on-powerpc
http://www.kontronn.com/support/209-application-of-powerpc-in-vehicle-display-and-control-system
http://www.kontronn.com/support/217-design-of-single-board-computer-based-on-powerpc
http://www.kontronn.com/support/226-archieving-fpga-configuration-by-using-powerpc860
http://www.kontronn.com/support/169-device-driver-design-and-application-based-on-diskonchip-2000
http://www.kontronn.com/support/182-pc104-bus-design-based-on-arm-system
http://www.kontronn.com/support/183-research-of-exception-handler-mechanism-for-embedded-system-based-on-arm
http://www.kontronn.com/support/185-interrupt-processing-design-for-arm
http://www.kontronn.com/support/186-design-and-implementation-of-embedded-data-communication-interface-driver-based-on-arm
http://www.kontronn.com/support/190-source-code-of-the-device-driver-for-tft-lcd-for-s3c2410
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/214-stm32-adc-multi-channels-source-code
http://www.kontronn.com/support/216-porting-arm-linux-on-ep7312
http://www.kontronn.com/support/229-300-classical-questions-about-arm
http://www.kontronn.com/support/117-the-design-and-implementation-of-the-embedded-systems-of-the-spectrum-monitoring-equipment-based-on-s5pv210
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http://www.kontronn.com/support/172-typical-design-of-dsp-power
http://www.kontronn.com/support/173-design-of-high-frequency-pulse-power-supply
http://www.kontronn.com/2-products/174-design-for-power-synthetic-protection
http://www.kontronn.com/support/175-design-of-arbirary-waveform-power-supply
http://www.kontronn.com/support/210-analysis-and-application-of-high-speed-pcb-signal-integrity
http://www.kontronn.com/support/212-an-electromagnetic-interference-design-of-a-high-speed-image-acquisition-system-on-dm642
http://www.kontronn.com/support/225-design-a-ip-dispatcher-base-on-a-com-express-nano-motherboard
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