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e ARM Byte 8 bits
Halfword 16 bits (2 byte)
Word . 32 bits (4 byte)
. ARM core
ARM 32-bit
Thumb 16-bit
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ARM 7
User:

FIQ: (fast)

IRQ: (normal)
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System: User

' 7

Copyright © 2003-2007 SinoSys. All Rights Reserved SineSy




ARM (1)

ARM 37 32 31

R14 RO
PC

Copyright © 2003-2007 SinoSys. All Rights Reserved



. RO R15
. — RO R7
¢ — RS R14
¢ — PC(R15)

Copyright © 2003-2007 SinoSys. All Rights Reserved

(2)



ARM
. RO R7
. R8 R14
. R8 R12
fig
fig

R8 usr R12 usr

Copyright © 2003-2007 SinoSys. All Rights Reserved

(3)

R8 fig R12 fig

%

SinoSys




ARM

. R13 R14

5

e R13 <mode>
* R14 <mode>

. mode
Irq svc abt und
. R13 ARM

Copyright © 2003-2007 SinoSys. All Rights Reserved

usSr

(4)

fig



ARM (5)

R13
R13

R13

Copyright © 2003-2007 SinoSys. All Rights Reserved

SinoSys



ARM (6)

* R14 LR

. BL R14 PC
R14

R14 svc R14 irg R14 fig R14 abt
R14 und R15

Copyright © 2003-2007 SinoSys. All Rights Reserved



ARM (7)
. R14
. R14
BL BLX PC
R14 R14 PC
e 1
MOV PC LR
BX LR
e 2 R14

STMFD SP ,{<Regs>,LR}

LDMFD SP {<Regs>,PC} 5

Copyright © 2003-2007 SinoSys. All Rights Reserved

SinoSys



ARM (6)

. PC(R15)

. R15 (PC)  ARM [1:0]
0 [31:2] PC  Thumb [0] O
[31:1] PC  ARM PC 01 O
Thumb PC O O

e ARM ARM

PC PC
3

Copyright © 2003-2007 SinoSys. All Rights Reserved

SinoSys



"
ARM

Copyright © 2003-2007 Sin

(9)

AMERETHAMNGFFESEF TS
System & User Fl Supervisor Al ot IRIG Uniclafined

[31] Fuly Ri Rl Rl Ri

R R1 R R R1 R

R R Rz F2 R R

F3 Rl R3 (2] R Sk

R4 Fd R4 R4 R4 R4

R5 RS R5 RE RS RS

Rl R R F& R R

RT R7 RT RT RT RT

A [~ RE fig RE [30] [37] R&

R =, R _fig R4 [25¢] R Rl

R0 =, R0 fig R10 R0 R0 Rid

Ri1 ‘N‘FI:H fig R11 R11 24 B Ri1
Rz Ri12_fig R12 Rz Ri12 Riz

R13 R13_fig R13_sve R13_abi R12_ing R1% und
R4 R14_fig R14_sve R14_abt R14_irg R14_und
R15 (PC) R15 (PC}) R15{PC) R15 (PC) R15 (PC) R15(PC)

ARMAR %5 F (19 B P dR 5 7 77 28
| cPsr | CPSR CPSR CPSR CPSR CPSR
PSR _fig SPSR_swe SPSH_ak SPSR_ing SPSR_umnd

[ = #EXTA

El

ARM 2T AR ag s 0

™ A



ARM (10)
. R16
. R16  CPSR( )
CPSR
SPSR
SPSR CPSR
SPSR CPSR

SPSR SPSR

Copyright © 2003-2007 SinoSys. All Rights Reserved



ARM (11)
e 2. Thumb
e Thumb ARM
8
R7 RO PC
SP LR CPSR

SP LR SPSR
Thumb

Copyright © 2003-2007 SinoSys. All Rights Reserved



Copyright

"
ARM

(12)

Thumbi{R 25 F 930 F & 7 88 5 B o 308

System & User FlQ Supervisor About IRG Undefined
R R Rl Rk R RO
R1 R1 Ri R1 R1 B1
R2 R2 R2 R2 Rz B2
R3 R R3 R3 R3 R3
R4 R4 R4 R4 R H4
RS RS RE5 R4 R RS
R& RE Ré RE& R RE
RT R7 RT RT R7 RT
ap SP_ g b, SP_svg . SP_abt b, SP_irg b, SP_und
LR LR _fig b, LR_sve ., LIR_abt b, LR_irg s, LR_und
PC PC PC PC PC PC
Thuabi® 5 T 098 R & & 7 B
| CcPsR | CPSR CPSR CPSR CPSR CPSR
SPER_fig [, SPSH_SWe s, SPSR_akd SP3R_irg s PSR
[+ = s
B Thonb S PRI

SinoSys



ARM
e Thumb
e — Thumb
e — Thumb
e — Thumb
e — Thumb
e — Thumb

Copyright © 2003-2007 SinoSys. All Rights Reserved

ARM
ARM

SP
LR

(13)

ARM

RO RY

CPSR SPSR

ARM R13
ARM R14
ARM R15

SinoSys



"
ARM

(14)
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* ARM

 ARM
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ARM
SWI
IRQ CPSR 1 O
IRQ
FIQ CPSR F 0
FIQ
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. . ARM core:
CPSR SPSR_<mode>
CPSR
. ARM
LR_<mode>
PC

SPSR_<mode> CPSR
LR_<mode> PC
Note: ARM
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0x1C
0x18
0x14
0x10
0x0C
0x08
0x04
0x00

(3)

FIQ
IRQ
(Reserved)
Data Abort

Prefetch Abort

Software Interrupt

Undefined Instruction

Reset

Vector Table

Vector table can be at
OXFFFFOOOO on ARM720T
and on ARM9/10 family devices
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. Exception Vectors

(4)

0x0000,0000

0x0000,0004

0x0000,0008

0x0000,000C

0x0000,0010

0x0000,0014

0x0000,0018

IRQ

IRQ

0x0000,001C

FIQ

FIQ
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. Exception Priorities
1
2
3 FIQ
4 IRQ
5
6 SWiI
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2.4 ARM

. ARM
1. ARM

* ARM
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PSR
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2.4 ARM

(3)

ADC MRC ARM
ADD MRS CPSR  SPSR

AND MSR CPSR SPSR

B MUL 32

BIC MLA 32

BL MVN

BLX ORR

BX RSB

CDP RSC

CMN SBC

ChP STC

EOR STM

LDC STR

LDM suB

LDR swi

MCR ARM SWP

MLA TEQ

MOV TST ﬁ
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2.4 ARM

. ARM
CPSR
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2.4 ARM
. ARM 4
[31:28] 16
B
BEQ  “ ” CPSR
. 16 15
16 1111
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2.4 ARM (6)

0000 EQ Z

0001 NE Z

0010 CS C

0011 CC C

0100 M1 N

0101 PL N

0110 VS V

0111 VC V

1000 HI C Z

1001 LS C

1010 GE N V

1011 LT N v

1100 GT Z N V
1101 LE Z N V
1110 AL @
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2.4 ARM

. ARM
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2.4 ARM (8)

ARM

vV V. VYV VY V VYV VY
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2.4 ARM

 ADDRO RO 1
 ADDRO RO Ox3f
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2.4 ARM

e ADDRO R1 R2 RO-~R1 RZ2

. R1 R2
RO
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2.4 ARM

« ADDRO R1 [R2]

RO~ R1

« LDRRO [R1] RO-[R1]
« STRRO [R1] [R1]<RO
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2.4 ARM (12)

LDRRO [R1 4] RO-[Rl 4]

LDRRO [R1 4 RO-[Rl 4] R1_R1l 4
LDRRO [R1] 4 RO<[R1l] R1-R1 4
LDRRO [R1 R2] RO-[R1 R2]
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2.4 ARM (13)
¢ 5
16
« LDMIARO {R1 R2 R3 R4} R1-[RO]
R2_[RO 4]
R3-[RO 8]
R4-[RO 12]
. A / RO
R1 R4
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2.4 ARM

6

BL
BL NEXT NEXT
NEXT
MOV PC LR
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2.4 ARM
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2.4 ARM (16)

* ARM
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2.4 ARM (17)
ARM
SUB ro,rl1,#5 -r1-5->r0
ADD r2,r3,r3,LSL #2 ;R3x4+r3->r2
ANDS r4.r4 ,#0x20 - r4+0x20->r4,
ADDEQ r5,r5,r6 ,r5+r6->r5(
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2.4 ARM

LDR  r0,[rl].#4 :rl+4->r0

STRNEB r2,[r3,r4] ;NE - r2
[r3+r4d]

LDRSH r5,[r6,#8]! ;[r6+8]->r5(
) r5 16

STMFD sp!,{rO,r2-r7,r10}
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2.4 ARM

ARM

B <label>

PC %32 Mbyte .
e BL< >
LR
LR PC

non-leaf , LR
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3. ARM

3.1

3.2

3.3 Boot loader

3.4 ARM9 Boot loader
3.5

3.6
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3.1

PC PC
BIOS
BIOS
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3.2

3.2.1
3.2.2
3.2.3 ARM9
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3.2.1

POWER/RESET

Execute the
Reset Vector

:

Execute
Loader

:

Initialize
Hardware

Image in
ROM/FLASH

Copy image from
ROM/FLASH to RAM

Initialize code durig
copy

code comes from FLASH

Download Image
— P | from Host Into RAM

.

Initialize the Image in
RAM — Reuse RAM
space

v

Execute the
New Image
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Fetch & Execute

(1)

Memory Map
L 0x00000h
ROM
0x0001Fh
0x00040h
0x0103Fh
0x10000h

0x103FFh
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3.2.1

- ROM RAM
: ROM RAM

(2)

RAM

: RAM RAM
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RAM

CPU

ROM

Reset
Vector

ol

dext

Image

.data

IP

SP

(3)

Copies @
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stack
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3.2.1
ROM
1 CPU IP
2
text
text
3 .data
4 RAM
5 RAM
6 CPU SP
CPU
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text
ROM CPU IP
RAM

RAM

.bss bss
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3.2.1 (5)
. ROM RAM RAM

CPU

Reusable
MEmory Space

Firal
Boot
image

Work area used for

8

SinoSys
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3.2.1

8-10
11
12
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et
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LTS EEEEEE S e
H initial
""E'"::::Tf; 71 .data :Emnahlﬂ
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e SO — 1
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3.2.1

10-12
RAM

13
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3.2.2

CPU
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3.2.2

Hardware
Imitialization

e

Softwares
Initializatior
(RTOS)

. .

® &0

® @ 06

T

arget
Initialization

Soquarco

Reaesat Wector

v

Bdirvirmiuires
Harchwarns
Inifialization

-

Reamaining
Hardwans
Inmitial=zateonm

a_a_a‘.a_-.a_-._-_-.n_t_-._-.-a_ e e

HTLES
Initialization

v

RTOZS
Cormporsent

IrntialiFaticosn

B

Start RTOS

-
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M imimum
Eoot Image

“ RTOS
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3.2.2
RTOS
4 RTOS

. RTOS
. RTOS
. RTOS
. RTOS

TCP/IP
. RTOS
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3.23  ARM9 (1)

VV YV V V VYV
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3.2.3 A

RM9

[
0x1C FI1Q
0x18 IRQ
Ox14 {Reserved)
0x10 Data Abort
0Ox0C Prefetch Abort
Ox08 Software Interrupt
Ox04 Undef
Ox00 Reset
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(2)

Gh g e | 1 Mg
e dd S T
e
Hdhi 7w
5 T T
P
A5 AR A T

5 fir P g Ea

SinoSys




" S
3.23  ARMY (3)
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3.2.3 ARM9

ARM 7
(SP) (System User
)
User User
CPSR
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(4)

SP
SP
(CPSR)
SP
User

SinoSys



"
3.2.3 ARM9
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LED

(5)
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3.2.3  ARM9 (6)

ZI(Zero initialized R/W Data) | JAE [ 4244 s

RW(R/W Data) B A A R
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3.2.3

ARM (V4
User

FIQ

IRQ

Supervisor
Abort

Undef

System

BRI

(Supervisor)

"

(3B #11 k5 R BT B

A TR RIS e
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e A
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BT

H /e
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3.2.3 ARM9

IMPORT main ;get the label main

B main ;jump to main()

ARM ADS
IMPORT __ main
B __main

_main)

HEIR :

MR

(8)
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3.3.1 Boot
3.3.2 Boot
3.3.3 Boot
3.3.4 Boot

3.3 Boot loader

oacC
oacC
oacl

oac

er
er
er
er

stagel
stage?2
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3.3.1 Boot loader (1)
. Boot Loader
. Boot Loader

Boot Loader
Boot Loader
Boot Loader
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3.3.1 Boot loader (2)

Boot Loader

1
2
3
4

6

Boot Loader
Boot Loader
Boot Loader

Boot Loader
Multi-Stage

Boot Loader
Boot Loader
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CPU
Installation Medium

Single Stage

(Operation Mode)

N
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3.3.2 Boot loader

. Boot Loader CPU
Boot Loader stagel
stage?2 CPU
stagel
stage?2 C
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3.3.3 Boot loader stagel(l)

. Boot Loader stage2 RAM
. Boot Loader stage2 RAM

. stage2 C
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3.3.3 Boot loader

e Boot loader

stage2

RAM
l

Fald HhHE==Ta]

stagel(2)

Stagel M stage? AlHhiTEEMNES
1 BEAM H A - 2o - IME

HEEISEH sp - stage? end - 4

T

l

Flash #HE==18]

|

Stagel start

Bootloader B stage? Al T
alErrHe 2 - 64KR

Dzz0001,0000¢484K B

Booiloader I stage 1 Al thiTiki
-4 - 1KB

0=0000,0400C 1K B
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3.3.4 Boot loader stage?2

. (memory map)
o kernel flash
RAM
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" JEE—
3.4 ARM9 Boot loader

5.4.1 vivi
5.4.2 U-Boot
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3.4.1 vivi (1)
° VIVI Mizi Boot loader ARM9
VIVI
( ) Linux
VIVI VIVI
VIVI
e Load Flash RAM
e Part MTD MTD
e Param
e Boot
 Flash Flash Flash
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3.4.1 vivi (2)

ViVi
e arch Vivi
s3c2440
e drivers MTD
MTD map nand nor
* init main.c version.c C
ViVi main
e lib time.c udelay() mdelay()
e |nclude s3c2440.h
NAND FLASH

Platform/smdk2440.h
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3.4.1 vivi

° VIVI

Boot loader

RAM
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VIVI

(3)

CPU
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3.4.1 vivi (4)
VIVI
 Boot loader C C
Boot loader
glibc
main() main()
stage2
main()
main()
. trampoline
trampoline trampoline
stage2
trampoline main()
main() CPU
trampoline

N

Copyright © 2003-2007 SinoSys. All Rights Reserved




3.4.1 vivi (5)

. C vivi  main()

INit main.c 8

putstr(vivi_banner) ViVi
. (board_init )
board_Init

. heap_init()
. mtd mtd_dev_init()
. Init_priv_data( )
. Init buildn cmds()
. vivi-boot_or_vivi()
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3.4.2 U-Boot
U-Boot

board U-Boot

U-Boot
Flash Flash
cpu U-Boot CPU
Flash

U-Boot

common U-Boot

U-Boot

bootm ¢( )

drivers

fs U-Boot

lib_arm ARM

include

S3C2440X
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(1)

board smdk2440
S3C2440X
flash.c

cpu arm920t CPU
start.S u-boot.bin

*

U-Boot

cmd_*.c
cmd _boot ¢ cmd

include/configs/smdk2440.h
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3.4.2 U-Boot (2)

help /7

bdinfo+

seteni+

printeni

FAVE ST

mur+

md+

mm+

finfos

eraze [ERIGHENE SFRUbAL]S
cp RIBHE  B#mtbhia]e
ini [EisthhEe

bootm [EISHEHE]©

tftpboot [EASIBNE HEEdle

reset+

DIRE
a5
SERMRZEHNES. BHFEES-
izE T IRE S
SENIRE S
FFIEETREE = 3 FLASHS
SR
EERE
P+
& F FLASH HHS B+
&k FLASH M5, W bmE KRR H TR
FIE SR, OTRTE RAM ] FLASH (PEZRETHRS
B BN E i
MET IR EEh P
Bl tftp MEVLRE P EPHZIRE I
2{
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3.5

Boot Loader
VIVI

Boot Loader
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U-Boot

Boot
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