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(IGHT ARM Architecture
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Halfword : Improved : SIMD Instructions
and signed :  ARM/Thumb . .
halfword / : Interworking : Multi-processing : L
byte : ! V6 Memory architecture i Applications
: CLZ : y : profile
support _ _ : (VMSA)
Saturated arithmetic : _
System : _ : Unaligned data support
mode :  DSP multiply-accumulate i
: Instructions :
Thumb :  Real-Time
instruction Thumb-2 :  profile
set _ instruction set
Jazelle : :

Java bytecode execution

: TrustZone .
: Microcontroller

" AOS extensions(v6k) " profile
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= ARM R3320 48 H1.

= ARM Z%€:
m Byte 8 bits
m Halfword 16 bits (2 bytes)
= Word 32 bits (4 bytes)

B KE4rARM core $#24t:
= ARM 544 (32-bit)
s Thumb 5§44 (16-bit )

m Jazelle cores 2 #F Java bytefti5
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S UL

TR

Embedded Sminar

S/W Int
Undefin

|

errupt (SWI)
ed Instruction

Memory

Instructions & Data

Aborts
Interrupts
Reset
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= ARM HJ7AEAR TAEEN

m User: AR, RS AT 55 AT A X s =X Un-privileged
s FIQ: Y ANELSEY (fast) il A s A xR, Privileged

= IRQ: Y—MEPSEL (normal) H ™ AL IR 2 3 AKX R

s Supervisor : A7 BT WETRS AT IR ik N IX R

m Abort:  CHAEHUERE R N s gk A M (memory access violations)
= Undef: AT ARE R4 I adt A pi

= System : I HNIUsert X AH [F] %5 A7 & 5 I A BUSE
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= ARM H37/°32-Bits K [ &7 7728

= 1 MHAEPC (program counter)

= 1MHAECPSR (current program status register)
s 5MHESPSR (saved program status registers)
|

30 4Nl H B A7 o

m TR AR AR I P R A B A A T ERAE . AR AR EUER W] AR ER
m AN HIr0-ri2 142
= AHMN ) r13 (the stack pointer, sp) and r14 (the link register, Ir)
= FHMNH) r15 (the program counter, pc)
= MW FJCPSR (current program status register, cpsr)

w FERUEI (BRsystem AR R) i& AT LAFFHER
= FIMW [ SPSR (saved program status register)



ARME 72 74

User mode IRQ FIQ Undef Abort SVvC

- Note: System mode uses the User mode register set.

ri10
riil
ri12

IR 113 (sp) [ 13 (sp) IE
r14 (Ir)| i ri4 (Ir) ria (Ir) E

ri5 (pc)

cpsr

:. Current mode e eraessssssssressrrssrnssrannrannrns Banked out registers .............................................E
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31 28 27 26 25 24 23 20 19 16 15 109 8 7 6 5 4 0
NCRCAY [ T N S T IRz I
f s ' X ' c '
AL T o
= N = Negative result from ALU = | =1: %251 IRQ.
m Z = Zero result from ALU s F=1:%2 1 FIQ.
m C = ALU operation Carried out s TBit
= V = ALU operation oVerflowed s (VARM XTS5 B
m Qfi: = T=0: AT ARM RS
= {LARM 5TE/JZEH 7 ¥ T =1 RS T Thumb R
| Y—y 7 NIy -
= HORBARE . Modefi:
m Jfr TR OB EEE Sa W IYA
» {YARM S5TE/J4EHy 37 FF
m J =1 Rk T azelle RS
v6LL_EHrE X:
.A- 1 B AR A ™ _
m  GE[3:0: ]: SIMDFR2IRA v6 L{ prZundefined.

= E: K/hendianikiE; A: ZZ1EAERATIAbort
= |F[7:0]: Thumb-248 2 I TIRSAT
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ik AN CARMAA 2 45 F BRI
# ILARMAL 2% 5 shid 72
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il ROM or RAM at 0x0?
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= FHEARAIHEELE 00

ROM at 0x0 ROM/RAM Remapping
0X1€|‘00° 0x18000
|
RAl'V' ROM
| Reset Handler
0x10000 0x10000 .
0x4000 0x4000
Reset Handler
T
0x0000 0x0000 |

XTI D) RE ] B g i 7E R RESET HANDLER —FF (A e
JE AT RE R N IR 42 3.
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FEFP N H R—— dtart
o @R —+—» man O
o NV R FFIsAT R HE RS
NS N {
}
__gccmain()
o« Ciz AT I FER) M) 4Jc
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FEFP NI

R B 5-ARM

C Library

__main
m  copy code and data

n zero uninitialized data

__rt_entry

set up application stack and
heap

initialize library functions

call top-level constructors
(C++)

Exit from application

User Code

main( )
causes the linker to pull in
library initialization code
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ik A NARMAA 5 45 F IR
i ILARMALBE 2% )3 sh ik 72
= ARMALHEESR S AL AIPIER4L
ik N ZCARMB A FE P BT
I ARM T B0 AR05 4 #
TR A 2 PE RN K
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0x1C
0x18
0x14
0x10
0x0C
0x08
0x04
0x00

FIQ

IRQ
(Reserved)

Data Abort
Prefetch Abort

Software Interrupt

Undefined Instruction

Reset

Vector Table

Vector table can be at
OxFFFFO000 on ARM720T
and on ARM9/10 family devices
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AREA Vectors, CODE, READONLY
| MPORT Reset Handl er
| nport ot her exception handlers

ENTRY
Reset Handl er
Undef i ned_Handl er
SW Handl er
Pref etch_Handl er
Dat a_Handl er
. Reserved vector
| RQ Handl er
FIQ Handler will follow directly
END

UJ§UJUJUJUJUJ

7EAi Fscatterloading+FIRSTH B £ & {7 7E0X0 (8¢ OXxFFFF0000)

ENTRY F# 5 VRBER AT IZ 2 — DA i, B I L B B
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ik AN CARMAA 2 45 F BRI
H ILARMAL 2% )5 Bt 2
ARM b B85 A7 AT 4G4k
n HARARMBKGFE P
HIMARM A SRS 73 #
HR N A 1 G 13 FH 3K
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* char 8 bit byte

» short 16 bit half-word

* int 32 bit word

* long 32 bit integer

- float 32 bit IEEE BfE &
- double 64 bit |EEE XU &
* pointer 32 bits

* long long 64 bit integer

* bool 8 bit byte

« wchar _t 32 bit word

* Bikchar Mpointer RIEESL, SREAH AR 5
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m EANEH
m  HRAECHE BRI BN E 2 S R PCERAT 1Y
= H FRAR L R AT AT 304 D) A S A D P s A2 i s
m I LR ) N
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m PRGN E LT E stack Ftheap B B3 FH ) X 382 B —# X (one-region
mode)E & A R I X (two-region model)

SB )
heap is
checked
against heap
limit
heap is | SB
checked
against stack
pointer HB (SL)
One region model Two region model

B A T2 BN T 2
N T SERL 2 XA, R AT LAY R use_two_region_memory
TEPTA IR T,  RAHER A A ZEF )

W% . -apcs /swst

fe e HEA PR ) (O two-region FRxX)
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HEREBSR B --ARM

= BOAEOLT, B EfL. BT T
0x8000

®  heap HEHEBEALTIEX Y L

m AR R hE R I AR PR B A CE
R $1Startup Code HiEUH KK .

m  ARMulator => from configuration
file (peripherals.ami)

= default = 0x08000000

=  Multi-ICE => from debugger
internal variable $top_of_memory

= default = 0x80000

Stack ‘

Heap (malloc,alloc)

VR S B

BEREIN A 2

0x8000
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STACK

TEXT AR B

DATA FHEE ,

.BSS EX BSS I,'l HiREE

.RODATA
DATA
RAM/DRAM/SDRAM —>
TEXT
RN R A

FLASH/ROM
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n EENRHATX, BEESSEIT —E AN R B E CODE FIDATA
n EARPHF R E MR ZHR:

m RO %5 T'RW , RW 4%t T-ZI

s HAEFEF)ETER, CODE 7EDATAZ FIE

n HZRHRIERE T
s AW AZ TR,
= {EARMLINKF 247 H 45 & I .
m eg:armink filel.o file2.0 ..

section A
Z p . from file2.0
RO-DATA | .~ B
RW section A
from filel.o

“ —
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n FEFpEEE e, WnScatter Loading
s (ERGION RN IT R T E IR AR E A, RVE e A7 R B,
FEARIDBE, HmB, FIXE, e il % 20 sidi e ), X 44N R4
AR A e A7, X SO 10 5 Rl i A

n E—ERRNASY, TREFHFAELEOX80004 FERIEAT
m RS R G S PP 2 1505 11 b1k 25 () FE BEAN A7 o WS v 85 22 SCH
w BRI A — A RN R TBAE AN [ A7 o 2 A

n BEERMIARIR T AR 3 RAF N S AT E A S s B AR T

eg: armink programo -scatter scatter.scf -o program axf
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Load View Execute View
0x18000 0x18000
| Fill with |
RAM Zeros RAM
| |
0x10000 0x10000
Copy
0x4000 0x4000
ROM ROM
0x0000 0x0000

A N s PR AFAEROM H

CEERE WA (46 __main) ¥
MROM#E Il RWi# 2|RAM
HARAMH Y ZI 0] a64k,
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0x28000000

| RO
Flash

0x24000000

HEAEFLASHIZ AT IR CAL /)N

Reset Handler

0x18000
I
16 bit
RAM
|
0x10000

1647 RAM #i H K R A7 24 FIHEAP X

0x4000

! Stack
Fast

32 bit

RAM

l Vector Table
0x0000

— BB S A RS O TR PR
Exception Handlers RAM[X
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m FEREEAR T AR A RS B ) A ik R FR il Mk B R 5 F8 £
o ARG 5] A I 5

| MPORT | | | nage$$ROB$Base]| |

| MPORT | | | mage$$STACKSSZI $$Base] |
| MPORT || | mrage$$RW$Base| |

| MPORT | | | mege$$SRWSSLI mit] |

.extern | mge RO Base
.extern Image_RO Limt
.extern | nmge_RW Base
.extern | nmage_ZlI Base

.extern Ilmage ZI Limt

code_base DCD ||| nmage$$ROs$Base| |
stack_base DCD ||| mage$$STACKSSZI $$Base]| |
data_base DCD ||| mage$$RW$Base | |

data_ limt DCD ||l nmageSSRWSSLI mit ||

. equ code_base, | nage RO Base
.equ stack base, Image ZI Limt

.equ data_base, |Imge RW Base

.equ data limt, Inmage ZI Limt

n EpAXEE, FENBEEMNH: ldr  rl,=code_base

Idr  r3,=data_limit
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ik A NARMAA 5 45 F IR
i ILARMALBE 2% )3 sh ik 72
ARMAL B 5 5 A7 AT UG K
ik N ZCARMBAEFE P BT
n  HAIARMB G 1
TR A A1) 2 PR RN K
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= RS R FLEE LKA R BRTE B S KRB s AT R e 4
KI—/PNBILIES, REMOES EBBMNNEFEITALR

= T
= YIUAAl LS
= N EHRTE S WS AT Ie T e

s FFIE
s LOES
s KbFgS BRI RIS AT A

» REVIHNARIEE AN ENHZiE1T
= reset handler A& —ANd&ff e W H{f fEcachest 7

= {Ereset handleriz i N i% I — N CIia 1T EYI R AHS
IMPORT __ main
B __main
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JE SRS B/ MR

R BERYIIRL

71k

l

X FAcE

l

PIgRHHERS

l

=R ET AN D REBORA

Main()
Rtos Init()
MyRoot( )
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m Bootloader
m LSRR -2 A5 4 1 IR )
m  ESRSEHL R A P
m  JH RIS AT HE R E N R B R G

m BSP (Board Support Package)
w P R H KB S SRR
= HHFE RIS R

m BIOS
w3 E B AN g R
w  HARARNhE
w HHEA RS HERET
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C Library

__main
copy code and data
zero uninitialized data

__rt_entry

initialize library functions
call top-level constructors
(C++)

Exit from application

User Code
acet handle
O > O elo >
0 gure =
c 0 O 2/elnaple

__user_initial_stackheap( )

set up stack & heap

$Sub$$main( )

enable caches & interrupts

TR

Image Entry

Point
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ik AN XARMAA 28 45 F ik
H ILARMAL 253 )5 Bk 72
ARMA B85 55 A AT AR Ak
ik N XARMERAFRE 7 e vt
HLARMJE SACHS 2 #

R AR B GR EEATRR
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m WE W
A R AT

m RSEE
u I\EE%F}’H( (AN lig%‘}ﬁ%%fﬁ
= RGUIRE, WAV

m R E AT
= SR
w RS

LR % v
m RS FAR
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s NMREEREERBEMWERF L

XS IR AT KB AR B BE
ARMIT AR IIFE (ATCHEAETIID

« ARMA R &5

o ARM%iF2E. TFRIRFE
o RGN 7L

* Bootloader %)t A< Al &




