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SECT IONS

{
.= 0x10000
Ctext: {* (. text)}
.= 0x8000000

.data: {*(. data) }
.bss: {*(. bss)]}



PROVIDE (  stack = .);

end = . ;

_end = . ;

. debug_info 0 : { ]

.debug_|ine 0 : { *(.debug _line) }
0 : { }
0

* (. debug_info)

* (. debug_abbrev)
[ %x( debugs frame) |}

. debug _abbrev

~dehiie frame
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General Registers and Program Counter Modes

User3z FlG32 Supervisor32 Abort32 IRGQ32 Undefined32
RO RO RO R RO RO
R1 R1 R R1 R1 R
Rz R2 Rz R2 Rz
R3 R3 R2 Rz R2 R32
R4 R4 R4 R4 R4
Rs Rs Rs Rs Rs Rs
RE& Ra R R& RE R
R7 R7 R7 R7 R7 R7
RE RE_fig Ra Ra R& 4]
Ra R9_fia RS R2 R2 Ra
R10 R10_fia R10 R10 R10 R0
R1 R11_fic F11 R11 R11 R11
R12 R12_fig R12 R12 R12 R12
R13 R13_fig R13_swvc R13_abt R13_irg R132 und
R 14 R4 _fig R14_swvoc R1d_abt R14d_irg R14 und
R15 (PC) R1S (PC) R1s (PC) R15 (PC) R1& (PC) R18 (PC)
Program Status Registers
CPSR CPER CPER CPER CPER CPER
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Z&451) «
STR Rd, [Rbase] ;771% Rd F| Rbase JTE & A bk .
STR Rd, place 17 Rd 2 PC + place Fi& i K7E Rk bk

STR Rd, [Rbase, Rindex, LSL #2] f7fir Rd %] Rbase + (Rindex * 4)
s BT B B A Rk
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BIC RO, RO, #%1011 ;&K RO AL 0. 1. F1 3. {RIFH LA

MOV RO, RO, LSL#3 ;R0=R0* 8
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\M|

MLA : i 20 #)3e7E (Multiplication with Accumulate)
MLA {&4Y{S} <dest>, <op 1>, <op 2>, <op 3>
dest=(op 1 *op 2)+op 3

MLA 474 EF MUL, BEHEELR 3 FEMRIER L. X
7ESR MG

MUL : 3&y%(Multiplication)
MUL{Z441{S} <dest>, <op 1>, <op 2>
dest=op 1 * op 2
MUT, F24E 32 Ar e geyd: . BB AER BRGS0, ol DR w4
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s ADR
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* LDR

s ALIGN
“ DCx
 EQUx
 OPT

DhiE2, EAIAZAHE AL BRI 1R, (HR] DU
REERAR IR AR T o BT AL BE A AR AR P BE DN ] 5.
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— Reserved
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. i U4
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— IE R A7 75 8] ) 0x4,4bytes

— ROPRFE PPl 0SS B e T I R, A
J5 Do nothing

— YIRS, T RREUE T B s PN
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Abort

e Perfect abort

— VHEN D M 1R
— IF ¥ T-0x0c.4bytes
e Data abort

— PR R R
— IE P 1-0x10,4bytes

— 1 Z%f%it)j M7, 285 do nothing
— N ERrk § (EER)




FIQFIIRQ

« FIQPRIE Wi =K
— IF ¥ T 0x18,4bytes

o TRQ iGN

— BT BB A P B 5

i

P J-0x1c,4bytes

— FIQFIIR QAL B it BAH

2FIQ
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O0x10000000

OxOFO000000

0x04000000

Cx00000000

DRAM

ROM




Code writes 1o
RPS REMAP

0%10000000 regisler

ROM ROM

0x0F000000

DRAM DRAM
0x=04000000
0x00000000 ROM— SRAM
RESET Normal

(remapped)
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VA R k04 FTIROM 4R 14

1 F Hu k0 4k Y ROMBE 45
To build the example from the CodeWarrior IDE:

1. Use the CodeWarrior project embed. mcp

2. Select Target=FEmbedded.
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execute build b. bat

o MT AT 9 IER] 1, A Tbuild b. bat
A YN

1. Assemble the initialization code:

armasm —g vectors.s

armasm —g 1nit.s
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Compile the main example

2.0 UL R AR, IR
armcc —¢ —g —01 main. c —DEMBEDDED

armcc —¢ —g —01 retarget.c

armcc —¢ —g —01 serial.c —I..\include
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Link the image

3. W T g 2R (all on one line):

armlink vectors.o init.o main. o
retarget. o serial.o

—ro—base 0x0 —rw—base 0x00040000
—first vectors.o(Vect) —entry 0x0

—0 embed. axf —info totals —map —1list
141t tvwt
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Run the fromELF

4. iIZ4TELF, 7242 B30
where:

—bin Specifies a binary output image with no
header.

fromelf embed. axf —bin —o embed. bin
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Use ARMulator to test

5. F§ ARMulator Ui B #5304 CF % H d5 342
ROM F-HAT) -

e For armsd use:
getfile embed. bin 0x0

readsyms embed. axf

e For ADW & ADU, select:
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Use ARMulator to test

File — Get File and specify embed. bin with load
address 0x0.

File — Load symbols only and specify embed. axf.
* For AXD select:

File — Load Memory From File and specify
embed. bin with load address

0x0.
File — Load Debug Symbols and specify embed. axf.
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A A7 BRLHS

SIS AE
. ROM is address 0 as specified by -ro—base.

. RAM is at 0x040000, as specified by —rw—base, to hold the stack, heap,
and data.

. The stack pointer is initialized to 0x80000 in init. s.

Writing Code for ROM

. The heap base is initialized to 0x060000 by
__user initial stackheap() in

retarget. c. The stack pointer is inherited from the value set in
init. s.
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Ox0BO000

(stack base)

RAM Heap T 0x060000 (heap base)

Y RW data Ox040000
Y
ROM Program
(RO+RW)
¥ Ox000000
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The file list. txt shows the map (segment listing) for the sample code:
Image component sizes

Code RO Data RW Data ZI Data Debug

1152 64 8 12 7660 Object Totals

21908 772 0 64 8576 Library Totals

Code RO Data RW Data ZI Data Debug

23060 836 8 76 16236 Grand Totals

Total RO Size(Code + RO Data) 23896 (23.34kB)

Total RW Size(RW Data + ZI Data) 84 (0. 08kB)
Tatal ROM Size(Code + RO Data + RW Data) 23004 (923 34kR)
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u HAL: AR -

u HAL: A FF A )R -

u HAL allows for rapid prototyping and porting of

applications (including RTOSs). On an existing target, an application can be
written in ‘C’ from main(). Porting to a new environment is simple because of
1 HALs modular design. The file boot.s in the lib directory performs initial
configuration of exception vectors, memory, stack, MMU and cache

initialisation, before calling main().




Heset

LUIndelfined
instruction

LIndefin
el

D08 Software Swve &
Interrapt

O Prefetch Abort Abort 5

O 10 Data Abort Abort 2

Ox14 HReserved N/A IN/A

Ox18 Interrape 1RO lrg 1

Ox1C Fast Interrupt Fig 3

T




K Rogizm

uml.org.cn+

Routines &

Routines
The entry-point to an ARM program is defined by the Assembler/Linker
directive ‘ENTRY’. u HAL attaches this directive to the routine name

__main’. By actually executing the reset exception vector as the first

instruction, 1 HAL can be loaded into ram by another program, or
physically

stored in static memory at zero. When used 1n a system with static memory
at zero, the default vectors in the file boot.s in the lib directory will need to
be changed to correspond to the ones actually used in the high-level

application.
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LEDS

LEDs

Each target may provide a different number of Light-Emitting Diodes
(LEDs)

for use as status indicators. By using a standard access mechanism, an

application can be transferred to new platforms without concern about
10

space addressing, or whether writing a 1 turns a LED on or off.
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Serial 1O

Serial 10
1 HAL currently only provides minimal serial 10

support, just enough to reset the defined serial
port and to handle polled input and output.
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IO Space Addressing

IO Space Addressing

By using routines to access peripherals in the 10
Address Space, all regarding different busses and
access mechanisms such as ISA/PCI can be

completely masked. Such routines also allow easy
transfer between multiple target environments.
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Software Interrupts (SWis)

Software Interrupts (SWis)

Software Interrupts, or SWIs, provide a means for a
program running in User mode to request privileged

operations which need to be run 1n Supervisor mode.

The only SWI currently handled by 1 HAL 1s
SWI EnterOS, which switches into Supervisor
mode. All other SWIs are undefined; they are
currently 1ignored, but no code should rely on this.




Interrupt Support Routines

Interrupt Support Routines

These are the routines used to install, remove,
enable and disable interrupts.
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API

void _ main(void)

void _ rt_exit(void)

void *SAir_InitTargetMem(void)

void *SAir_InitStacks(void *TopOfStacks)
void SAir_InitBSSMemory(void)

void *SAr_StartOfRam(void)

void *SAr_EndOfFreeRam(void)
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