ARM Exception System
Introduction
(HXD8 example)




[ ARM Excepftions

® Exceptions are generated by internal and external
sources to cause the processor to handle an event, such
as an externally generated interrupt or an attempt to
execute an undefined instruction.

® The processor state just before handling the exception
must be preserved so that the original program can be
resumed when the exception routine has completed.
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[ ARM Exception Processing Modes

i Normal High vector
Exception type Mode address adgdress
Reset Supervisor 0x00000000 OxXFFFFOOOO
Undetfined mstructions Undefined 0x00000004 OxFFFF0O004
Software interrupt (SWI) Supervisor 0x00000008 OxXFFFFOOOB
Pretetch Abort (instruction fetch memory abort) Abort 0x0000000C OxFFFFOOOC
Data Abort (data access memory abort) Abort 0x00000010 OxFFFFOOL10
IRQ (interrupt) IRQ 0x00000018 OxXFFFFOO18
FIQ (fast interrupt) FIQ 0x0000001C OxFFFFO01C
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|:°? ARM Interrupt Software Flow in U-boot

.globl _start
_start: b reset

Idr pc, _undefined_instruction

Idr pc, _software_interrupt

Idr pc,  prefetch_abort

Idr pc, data_abort

Idr pc, __not_used

Idr PCc, _irg

Idr pc, _fig
_undefined_instruction: sword undefined_instruction
_software_interrupt: .word software_interrupt [ _align 5
_prefetch_abort: word prefetch_abort | irg:
_data_abort: ~word data_abort get_irg_stack
_not_used: ~word not__used irq Teave LSor regs
irq: word irg bl do Trq
_fiq: -word fig // irg_restore_user_regs

void do__irg (<%0ct pt_regs “pt_regs)
{
#if defined (CONFIG_USE_IRQ)

#if defined (ARMS220_IRQ_ _CALLBACK)
ARMS2Z20_IRQ_CALLBACKI();
return;

#Helif defined (CONFIG_ARCH_INTEGRATOR)
M ASSUMED to be a timer imterrupt */

M Just clear it - count handled in *f

M integratorap.c *f

*(wolatile ulong *}CFG_TIMERBASE + Ox0C) = O;
Hendif ™ ARCH_INTEGRATOR */

#define ARMSZ20_IRQ_CALLBACK s3c2410_irg

Helse #Hifdef CONFIG_USE_IRQ /
printf ("interrupt requestn"); void s3c2410_irg(void)
show__regs (pt_regs) { o
i bad_mode () SBCZ24X0_INTERRUFT " irg = S3C24X0_GetBase_INTERRUPT();
;#endlf u_int32_tintpnd = ing-=INTFPND;

#ifdef CONFIG_USE_DEVICE
if (intpnd & BIT_USBD) {
s3c24 10 _udc_irqg();
ing->SRCPMND = BIT_USEBD;
iM-=INTPMND = BIT_USBD;

#Hendif /™ L}ISE!_DEVICE =
else if (intpnd & BIT_ADC) {
Adc_or_TsAutol();
irg->SRCPND = BIT_ADC;
irg->INTPND = BIT_ADC;

i
Hendif /& USE_IRQ ™/




[ ARM Reset

® \When the nRESET signal goes LOW, ARM920T
abandons the executing instruction and then continues to
fetch instructions from incrementing word addresses.

® \When nRESET goes HIGH again, ARM920T:

® Overwrites R14_svc and SPSR_svc by copying the current
values of the PC and CPSR into them. The value of the
saved PC and SPSR is not defined.

® Forces M[4:0] to 10011 (Supervisor mode), sets the | and F
bits in the CPSR, and clears the CPSR's T bit.

® Execution resumes in ARM state.
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[0 S3C2440A Memory Map after Reset

0200 0000 g

DEEDC_ 2000

30000000 —y,

DEEIC 00D _

HC000_ 0000 _,

18202000 _ g

T 10000000 —

EDC_2000

0000 0000

[ Mot uging NAND fiash for boot ROM |

OM[0) =01.10

SROMSDRAM
[NGCST)

SROMSDRAM
[NGCSE]

SROM
(NGCSS)

SROM
(NGCS4)

SROM
INGCS3)

SROM
INGCST)

SROM
INGCET)

SROM
(NGCS0)

OM[1:0] = 00
-~ F
SROMSDRAM PIENIZERSASKE
MECET) I3TRESALEM IEE
: Sty b
Tabie =1
PEAMI SIS 1SS
SROM'SDRAM e
NGCEE) M SAMEA ZEME
W
3
SROM 128vE
NGCES)
r
.-
SROM - -
. E 1GH
MGE34) HADOR[Z2:0]
][ Anrmeslbis
Fglon
FROM 12848 )
NGCE3)
W
&
FROM 12808
NGCED)
v
F 3
FROM 12808
NGCET)
w
k
128WB
B Inkarnal
SRAM [4KS) L 3

[ Uging MAMD fiash for boot ROM |

openmaol<o



[0 ARM System Memory Map

® Remap
® Setup Remap bit, ex: s3¢2510

Table 4-1. The Base Address of Remapped Memory

Before remap After remap
Memory bank0 0x00000000 0x80000000
Memory bank1 0x01000000 0x81000000
Memory bank2 0x02000000 0x82000000
Memory bank3 0x03000000 0x83000000
Memory bank4 0x04000000 0x84000000
Memory bank5 0x05000000 0x85000000
Memory bank6 0x06000000 0x86000000
Memory bank7? 0x07000000 0x87000000
SDRAM bank0 0x40000000 0x00000000
SDRAM bank1 0x80000000 0x40000000

® Setup ROM/SRAM/Flash Control Register, ex: s3¢c4510

(0N 000000

REMAP 1

DRAM Bank 1-3

DRAM Hank {

ROM Bank | -3

001000000 |— (ot Used)

ROM Rank 0
{ Bool ROM)

REMAP 5

RUM Bank 1 < 5

DRAM Bank 0
( First hoot ROM)

DHAM Bank 1-3
(Mot Used) ..

DRAM Bark 0
{ Bocd code)

(V0NN

(01000000

00000

User Area

Data AW ama
& Siach Area

Gode Ams

Excoption Table
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[ ARM S ystem Memory Map

® Relocate

® Linking script? GCC Id?, ex s3c24xx
@ u-boot/board/hxd8/config.mk (vs. u-boot/board/hxd8/u-boot.lds)
® TEXT_BASE = 0x33F80000
® |dr pc, _start_armboot
© _start_armboot:.word start_armboot

® System.map OUTPUT_ARCH(arm)
33f80294 t _start_armboot ENTRY(_start)

SECTIONS

33f82e24 T start_armboot {

. = 0x00000000;
. = ALIGN(4);
text :

{
cpu/arm920t/start.o (.text)

cpu/arm920t/s3c24x0/nand_read.o (.text)
*(.text)

-DTEXT_BASE=$(TEXT_BASE) }

arm-linux-gcc—g ... -D__ KERNEL__ -DTEXT_BASE=0x 0x33F80000 ...
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[ VA vs. LMA

® The Gnu Id documentation has the following explanation:
"Every loadable or allocatable output section has two
addresses. The first is the VMA, or virtual memory
address. This is the address the section will have when
the output file is run.

An example of when they might be different is
when a data section is loaded into ROM, and then copied
into RAM when the program starts up (this technique is
often used to initialize global variables in a ROM based
system). In this case the ROM address would be the
LMA, and the RAM address would be the VMA. "
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Session  Edit  View  Beolmarks Settings Help
_H‘"’— U-boat h2dhi ro: ~Aov_worl/a- bootd objdunp -h uw- boot -
\d
” u- koot file format el f32-1ittle
Sectiony|........
& ||Sections:
Idz MName Size Wi L& File off &lgn
0 text Q002354 ZISFE0000  3I3FE0000 Q0008000  Z2%*5
COMTEMTS, ALLOZ, LOAD,. EEADOMLY, CODE
1 .rodata QoO00ens  35fa38ad  353Fa38a4d4  000ZhEad  Zx#2
COMTEMTS, ALLOCZ, LOAD,. EEADOMLY, DATA
2 .rodata.stril.d 000084dE  3Efad6fc  SETadsfc 000ZcEfc 232
COMTEMTS, ALLOCZ, LOAD, EEADOMLY, DATA
3 .data ooooasTE  353fackdd  353fachdd  00034dbdd  Zxs2
COMTEMTS, ALLOZ, LOAD,. DATA
4 zoet.plt QOOo000e  35fh254c  35fh254c  0003ab8dc  2%#2
COMTEMTS, &LLOCZ, LOAD. DATA
b .zot QOOOo004  33FTh2055E  E5fk2hHE Q003abhsE  2x#
COMTEWTS. ALLOC, LOAD. DATA
5 u_boot_cwd OO0005-0 33Fh255c 33Fb255c 0003358 ZH2
COMTEMTS, ALLOC, LOAD. DATA
T .bss 000534kE  353fb2cle 33fhbZ2clc 0003aclc  Z#®#2
ALLOC
2 .debug line QOO0S5ds Q0000000 QOOO0000  QO0Saclc  Zx#)
COMTERMTS, EEADOMLY, DEBTGGIRG
S Ldebug_info QOOE04cE  QOOO0000  QOOO0000 Q004454 20
COMTEMTS, EEADOMLY, DEBTIRGIRG
10 . debuz _abbrewv 0000z 155 QOOOO000  QOOOO000  Q00TVdaka 20
COMTEMTS, EEADOMLY, DEBTIGGIRG
11 .debugz_aranges 0000Ckc) OOOOQO00  OOOO0000  QO0Tec20  Z*x3
COMTEMTS, EEADOMLY, DEBTIGGIRG
12 .debuz frame 0Q0O0455c QOOOO000  QOOOO000  QOOTETel  Zxx2
COMTEMTS, EE&DOMLY, DEBUGGIRG
15 .debugz_ loc Q00193 QOOOO000  QOO00000  00083dde 2%#)
COMTEMTS, EE&DOMLY. DEBUGGIRG
14 debug pubnames Q000Zesz  OOOO0O000 QOOOO000 Q00595 2]
COMTEWNTS. EEADOMLY. DEBUGGIHG
15 .debuz ranges Q0002140 OQOO00O00  QOOO0000  000a085c 24D
COMTERNTS, EEADOMLY,. DEBUGGIRG
15 .debug_str QOOOTCES Q0000000 Qa000000 Q00aZ9ac 2]
COMTERMTS, EEADOMLY, DEBTGGIRG
17 comment QOOO0GTE  QOOQ0000 Q2000000 Q00sa645 20
COMTENTS, EEADOMLY
hZidhi ro: -~ my_work/u- boot$ []
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