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Higher Address

Lower Address

Word Address

31 24 23 16 15 8 7 0

9 10 11 8
4 5 6 7 4
0 1 2 3 0

+ Most significant byte is at lowest address.
- Word is addressed by byte address of most significant byte.

Higher Address

Lower Address

Word Address

31 24 23 16 15 8 7 0

11 10 9 8 8
7 6 3] 4 4
3 2 1 0 0

- Least significant byte is at lowest address.
- Word is addressed by byte address of least significant byte.
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TT-Root4e gL (etart Q)

1..globl _start

2. start:
or

© o N o Ok

b

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

reset
pc, _undefined_instruction
pc, software interrupt
pc, prefetch abort
pc, data abort
pc, not_used
pc, _irg
pc, fig

1.

2. * exception handlers

3. */

4, align 5

5. undefined instruction:

6. get_bad stack

7. bad save user regs

8. bl do undefined instruction
9. align 5

10. software_interrupt:

11. get bad stack

12. bad save user regs

13. bl do software interrupt
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1
2.
3.
4.
B
6.
7.
8.
Sl

NN NN R B R B B B BB B
W NP OO ®WwNO OB OWDNE O

" @ 0x00: Reset
b Reset
@ 0x04: Undefined instruction exception
UndefEntryPoint:
b HandleUndef

@ 0x08: Software interrupt exception
SWIEntryPoint:

b HandleSWI
@ 0x0c: Prefetch Abort (Instruction Fetch Memory Abort)
PrefetchAbortEnteryPoint:

b HandlePrefetchAbort
@ 0x10: Data Access Memory Abort
DataAbortEntryPoint:

b HandleDataAbort
@ 0x14: Not used
NotUsedEntryPoint:

b HandleNotUsed
@ 0x18: IRQ(Interrupt Request) exception
IRQEntryPoint:

b HandlelRQ

@ Ox1c: FIQ(Fast Interrupt Request) exception
FIQEntryPoint:
b HandleFIQ

vivifR, A2

(head.S)

HandleFl Q:
#ifdef CONFIG_ DEBUG LL

mov
[dr

[dr
o]
o]

ri2, r14

ro, STR_FIQ
rl, SerBase
PrintWord
PrintFaultAddr
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215 0x00000000

R E X F84 0x00000004

BRAF P BY 0x00000008

F8§4-FE P 1L | 0x0000000C

35 B Pk 0x00000010

ShER Wi R | 0x00000018
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SINER F & &
*‘RO~R15 (PC)
*R13 svc R14 svc
*R13 abt R14 abt
*R13 und R14 und
*R13 irgR14 irqg
*R8 frq ~R14 frq

6ANKE B &
§ CPSR

§ SPSR svc
§ SPSR_abt
§ SPSR _und
§ SPSR irq
§ SPSR fiq

FAR(IGHT



ARMB A TFTHEBHYE

System & User FlQ Supervisor Abort IRQ Undefined

RO RO RO RO RO RO

R1 R1 R1 R1 R1 R1

R2 R2 R2 R2 R2 R2

R3 R3 R3 R3 R3 R3

R4 R4 R4 R4 R4 R4

R5 R5 R5 R5 R5 R5

R6 R6 RB R6 RB R6&

R7 R7 R7 R7 R7 R7

R8 R8_fig R8 R8 R8 R8

R9 R9_fig R9 R9 R9 R9

R10 R10_fig R10 R10 R10 R10

R11 R11_fig R11 R11 R11 R11

R12 R12_fiq R12 R12 R12 R12

R13 R13_fiq R13_svc R13_abt R13_irq R13_und

R14 R14_fig R14_svc R14_abt R14_irg R14_und

R15 (PC) R15 (PC) R15 (PC) R15 (PC) R15 (PC) R15 (PC)

ARM State Program Status Registers
| CPSR | CPSR CPSR CPSR CPSR CPSR

SPSR_fig SPSR_svc SPSR_abt SPSR_irg SPSR_und
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R15 (PC)
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SE)
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V%ﬁ%@ S s W T R TR TR P YR 2 VN
SNE1F23CPSR,

Condition Code Flags (Reserved) Control Bits
| | | | | |
31 30 29 28 27 26 25 24 23 8 7 6 5 4 3 2 1 0
N| Z2|C | V| = . . . . . . I F 1 T M4 | M3|M2]| M| MO
1 | |
Overflow L Mode bits
Carry/Borrow/Extend State bit
2l FIQ disable
Negative/Less Than IRQ disable
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M[4:0] Mode Visible THUMB state registers Visible ARM state registers

10000 User R7..RQ, R14. RO,

LR, SP PC, CPSR

PC, CPSR
10001 FiQ R7..R0O, R7..RO,

LR_fiq, SP_fiq R14_fig..R8_fiq,

PC, CPSR, SPSR_fiqg PC, CPSR, SPSR_fiq
10010 IRQ R7..R0O, R12. RO,

LR_irq, SP_irqg R14_irg, R13_irq,

PC, CPSR, SPSR_irq PC, CPSR, SPSR_irq
10011 Supervisor R7..RO, R12..R0O,

LR_svc, SP_svc, R14_svc, R13_svc,

PC, CPSR, SPSR_svc PC, CPSR, SPSR_svc
10111 Abort R7..RQ, R12. RO,

LR_abt, SP_abt, R14_abt, R13_abt,

PC, CPSR, SPSR_abt PC, CPSR, SPSR_abt
11011 Undefined R7..RO R12..R0O,

LR_und, SP_und, R14_und, R13_und,

PC, CPSR, SPSR_und PC, CPSR
11111 System R7..RO, R14..R0O,

LR, SP PC, CPSR
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ARM 3z 4245 1

v ADD RO, R1, R2 , RO=R1 + R2
v ADD RO, R1, #256 , RO=R1 + 256

v ADD RO, R2, R3,LSL#1; RO=R2 + (R3 << 1)

FAR(IGHT



ARM ¥ A 254512

v SUB RO, R1, R2  RO=R1-R2
v SUB RO, R1, #256 , RO=R1 - 256

v SUB RO, R2, R3LSL#1 ; RO=R2- (R3<<1)
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RGO

(etc. dev)
2.6 2410
Uboot 2410
Cross- AR
compiler Mkfs
i Nandload.bin
bootloader Kemel rootfs extfs
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