AR =R % % %N F) Flash 5 SRAM 35 5 #iht i 7%

FAQO0050
i DL ) R i

W bR EUIN % B Flash B SRAMTE & Hu bk i) 57 1:
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Answer:
A HIFRE RN BRI E] Flash 50 SRAM 5 € itk $hAT I 7775, BL AT32F403A Jgfil:
1. JiE— B iunEdg o
7E Keil H : 120500 HUNMEA A SCIE* sct(scatter file), 75 TF2IETH linker TUHIY, EFE*.sct SO, 4udE*.scto

KJ Options for Target 'at_start_f403a" X
Device] Targetl Cutput l Listing] User l C/C++ ] hsm Debug l Utilitiesl

I [~ Use Memory Layout from Target Dialog I X/0 Base:
[~ Make RW Sections Position Independent R/0 Base: |(x0B000000
[~ Make RO Sections Position Independent RAN Bass |0x20000000

[~ Dont Search Standard Libraries
[V Report might fail’ Conditions as Emors

disable Wamings: |

Scatter | \Objects\at3%403a led3_toggle sct - i
B jects _app_led?_toggle.s J J Edit...

Misc
controls

Linker |-cpu Cortex-M4fp "o ~
control  |ibrary_type=microlib —strict —scatter " \Objects'\at34403a_app_led3 _toggle sct”
string

1] 4 | Cancel | Defanlts | Help

U R B AR Flash 545 X 45 & ik, s hn*.o(ZWROMCODE), [ 5 X —MU i ZWROMCODE f#] section.
LR_IROM1 AEL4HX, LR_IROM2 AHIEZLEX, WHEUT:

« kkkkkkkkhkkkhhkkkhkkhhkkhhkhhkhhkhhhkkhhkhhkkhhkhhkhhhkkhhkhrkhhxd
’

; *** Scatter-Loading Description File generated by uVision ***

« kkkkkkkkkhkhkkhhhkkhhkhkhkhkhkkhhkkhkhkhhkhkhkhkhkkkkkhkhkhhkkkkkkhkkkkkkhkkkkkkk
’

LR_IROM1 0x08000000 0x00020000 { ; load region size_region
ER_IROM1 0x08000000 0x00020000 { ; load address = execution address
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o[- % % %N F) Flash 5 SRAM 35 5 #iht i 7%

*.0 (RESET, +First)

*(InRoot$$Sections)

ANY (+RO)

*.0(ZWROMCODE)

}

RW_IRAM1 0x20000000 0x00038000 { ; RW data
ANY (+RW +ZI)

}
LR_IROM2 0x08020000 0xO00E0000 { ; load region size_region

ER_IROM2 0x08020000 0xO00EO000 { ;load address = execution address
ANY (+RO)

] DAR 4 R A i e B £ X LR_IROM2, 0 *.0(ZWROMCODE), B & X — /> 1 fi
ZWROMCODE [ section. LR_IROM1 #il LR_IROM2 Jy%E454%[X, LR_IROM3 AT X, WEIF:

 kkkkkkkkkkkhkkhkhkkkkkkhkhhkkhkkhkhhkhhkkkhkhhhkhkkhkkhhhkkhkkhkhkhkkkkkhkkhkkkkkk
’

; *** Scatter-Loading Description File generated by uVision ***

« kkkkkkhhkhkkhkhhkhhkhhhkhkhhhhhkhkhkhkhhhkhkhkhkhhhhhkhkhkhhkhkkhkhhhkkhkhkhkhkkkkkk
)

LR_IROM1 0x08000000 0x00010000 { ; load region size_region
ER_IROM1 0x08000000 0x00010000 { ;load address = execution address
*.0 (RESET, +First)
*(InRoot$$Sections)
ANY (+RO)
}
RW_IRAM1 0x20000000 0x00038000 { ; RW data
ANY (+RW +ZI)

LR_IROM2 0x08010000 0x00010000 { ; load region size_region
ER_IROM2 0x08010000 0x00010000 { ;load address = execution address ZW
*.0(ZWROMCODE)

LR_IROMS3 0x08020000 0xO00E0000 { ; load region size region
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o[- % % %N F) Flash 5 SRAM 35 5 #iht i 7%

ER_IROMS3 0x08020000 0x0O00E0000 { ;load address = execution address NZW
ANY (+RO)

WR R TERE SRAM FEEE, R4E T E 0 RW_IRAM2 K/, #in*.o(RAMCODE), HE X —/~Hufi
RAMCODE [f] section. # &1, L SRAM $7 k%] 224KB Hf, RW_IRAM1 K/ 196KB, RW_IRAM2
K/ 28KB.

« kkkkkkkkkkkhkkhkhkkkhkhkhkhkhhkkhkhkhhhkhkhkkhkhkhhkkkkhkhkhhkkkkhkhkhkkkkhkhkkkkkkk
’

; *** Scatter-Loading Description File generated by uVision ***

LR_IROM1 0x08000000 0x000C0000 { ; load region size_region
ER_IROM1 0x08000000 0x000C0000 { ;load address = execution address
*.0 (RESET, +First)
*(InRoot$$Sections)
ANY (+RO)
}
RW_IRAM1 0x20000000 0x00031000 { ; RW data
ANY (+RW +ZI)

RW_IRAM2 0x20031000 0x00007000 { ;RW data
* o(RAMCODE)

}

7 T EN# 3 Flash 2 SRAM 5 5& Huhi i () sk $ii, F__ attribute_ ((section("SECTION_NAME"))) BHi%
BB AE 1% section 1, SECTION_NAME mf DAHAT#r44, 41 N2 {fH RAMCODE. WAH £ w4, it
KRR BT # B0 attribute_ ((section("RAMCODE"))). & & U1 T

__attribute__((section("RAMCODE")))

void delay(unsigned char num)

{

while(num)

{

num--;

}
__attribute__ ((section("RAMCODE")))
void test(void)
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for(;;)

{
led_gpio_port[led]->odt = led_gpio_pin[led];
delay(10);

}

] DU T A5 75 N #1068 BUUAE DL #pragma arm section code = “RAMCODE” 13k, Ll#pragma arm
section &5 R, 75 AT A R AU/ RAMCODE section H1. B U1 F:

#pragma arm section code = “RAMCODE"

void delay(unsigned char num)

{

while(num)

{

num--;

void test(void)

{
for(;;)
{
led_gpio_port[led]->odt *= led_gpio_pin[led];
delay(10);

}

#pragma arm section

fE IAR 1. 7E%% H 3¢ IAR Systems\Embedded Workbench\arm\config\linken\ArteryTek 3k £ #1% MCU
TS (R 53 BN SR SO E* ICF, &4 2 project B2 T, 2 T EJ7 208 FH*.icf S04

2024.10.29 4T fAs 2.0.4




AR =R % % %N F) Flash 5 SRAM 35 5 #iht i 7%

Options for node "app_led3_toggle" *

Category: Factory Settings

General Options

Static Analysis

Runtime Checking
C/C-++ Compiler #define Diagnostics Checksum Encodings Extra Options

Assembler - Do = :
Caonfi
Output Converter 3 Library Input Optimizations Advanced Output List

Custom Build Linker configuration file
Build Actions

A Override default

Debugger $PROJ_DIR$\AT32FA03AxG.icf
Simulator

CADIL
CMSIS DAP Edit...
GDB Server
I-jet/ITAGjet
Hink/1-Trace Configuration file symbal definitions: (one per ling)
TI Stellaris
Mu-Link

PE micro

ST-LINK
Third-Party Driver
TI MSPFET
TI¥DS

Carce

WIR R EIHAE Flash FEFIXFRE bk, WG EAETHGX I B region, B4 N AL AR K55,
BIAIH my_code.c W IRARISERTIN ZF S X N (ZWROM_CODE_region):

["##H CF#HHE Section handled by ICF editor, don't touch! ****/

/*-Editor annotation file-*/

I* IcfEditorFile="$ TOOLKIT_DIRS$\config\ide\IcfEditor\cortex_v1_0.xml" */
[*-Specials-*/

define symbol __ICFEDIT intvec_start__ = 0x08000000;

/*-Memory Regions-*/

define symbol __ICFEDIT_region_ROM_start = 0x08000000;

define symbol __ICFEDIT_region_ROM_end__ = OxO080FFFFF;

/* ZMROM CODE area */
define symbol __ ICFEDIT region ZWROM_CODE_start = 0x08010000;
define symbol __ ICFEDIT_region ZWROM_CODE_end_ = 0x0801FFFF,;

define symbol __ICFEDIT_region_RAM_start__ = 0x20000000;

define symbol __ICFEDIT_region_ RAM_end__ = 0x20017FFF,;
*-Sizes-*/

define symbol __ ICFEDIT_size_cstack = 0x1000;

define symbol __ ICFEDIT_size_heap__ = 0x1000;

/**** End of ICF editor section. ###ICF###*/
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AR =R % % %N F) Flash 5 SRAM 35 5 #iht i 7%

define memory mem with size = 4G;

/* Reserved 0x08010000 ~ 0x0801FFFF as ZWROM CODE area */

define region ROM_region = mem:[from _ ICFEDIT region_ROM_start to
__ICFEDIT region_ROM_end_ ]

-mem:[from
__ICFEDIT _region_ZWROM_CODE_start  to __ ICFEDIT_region_ ZWROM_CODE_end__];

define region ZWROM_CODE_region = mem:[from __ICFEDIT region_ZWROM_CODE_start _
to __ ICFEDIT_region_ ZWROM_CODE_end__];

define region RAM_region = mem:[from _ ICFEDIT region_RAM_ start to
__ICFEDIT _region_RAM_end__];

define block CSTACK with alignment = 8, size = __ ICFEDIT _size_cstack__  {};
define block HEAP with alignment = 8, size = __ICFEDIT_size_heap___ {}

initialize by copy { readwrite };

do not initialize { section .noinit };

place at address mem:__ ICFEDIT _intvec_start__ { readonly section .intvec };

place in ROM_region {readonly };

/* Place Code in ZWROM CODE */
place in ZWROM_CODE _region {ro object my code.o};

place in RAM_region  { readwrite,
block CSTACK, block HEAP };

WRA LA ¢ WHFERANTLELFIX, place in ZWROM_CODE_region AJ LI F 455
/* Place Code in ZWROM CODE */

place in ZWROM_CODE_region {ro object my code1.0, ro object my code2.0, ro object
my_code2.0};

W ZEE SRAM e ibk, PL SRAM ¥ K% 224KB M, *E?Eﬁﬁ EEEAFIX AL — B region, 1
IR AL AL N i 7 204, B A my_code.c P IRAREGER N 1% ZE 2545 X N (RAM_CODE_region)

["### CF#H#H Section handled by ICF editor, don't touch! ****/

/*-Editor annotation file-*/

/* IcfEditorFile="$ TOOLKIT_DIRS$\config\ide\IcfEditor\cortex_v1_0.xml" */
[*-Specials-*/

define symbol __ ICFEDIT _intvec_start = 0x08000000;

/*-Memory Regions-*/
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AR =R % % %N F) Flash 5 SRAM 35 5 #iht i 7%

define symbol __ ICFEDIT region ROM_start = 0x08000000;
define symbol __ ICFEDIT region ROM _end = 0x080FFFFF;

define symbol __ ICFEDIT _region_RAM_start = 0x20000000;
define symbol __ICFEDIT_region_RAM_end__ = 0x20037FFF,;

define symbol __ICFEDIT_region_RAM_CODE_start__ = 0x20037000;

define symbol __ICFEDIT_region_RAM_CODE_end__ = 0x20037FFF;
[*-Sizes-*/

define symbol __ICFEDIT_size_cstack__ = 0x1000;

define symbol __ICFEDIT_size_heap__ = 0x1000;

/**** End of ICF editor section. ###| CF###*/

define memory mem with size = 4G;

define region ROM_region = mem:[from __ ICFEDIT region_ROM_start to
__ICFEDIT _region_ROM_end__];

I* Reserved 0x20037000 ~ 0x20037FFF as ZWROM CODE area */

define region RAM_region = mem:[from _ ICFEDIT region_RAM_ start to
__ICFEDIT _region_RAM_end__];

-mem:[from
__ICFEDIT region_ RAM_CODE _start ~ to__ ICFEDIT_region RAM_CODE_end__];
define region RAM_CODE_region = mem:from _ ICFEDIT region RAM_ start to

__ICFEDIT _region_RAM_end__];

define block CSTACK with alignment = 8, size = __ ICFEDIT_size_cstack__  {};
define block HEAP with alignment = 8, size = __ICFEDIT_size_heap___ {}

initialize by copy { readwrite };

do not initialize { section .noinit };

place at address mem:__ICFEDIT _intvec_start__ { readonly section .intvec };

place in ROM_region {readonly };

/* Place Code in RAM CODE */
place in RAM_CODE_region {ro object my_code.o};

place in RAM_region  { readwrite,
block CSTACK, block HEAP };
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WA LA ¢ T FERNEZLSX, place in ZWROM_CODE._region 7] At 455 .
/* Place Code in RAM CODE */

place in RAM_CODE region {ro object my code1.0, ro object my code2.0, ro object my code2.0};

7E AT32 IDE H:

FEARRG SR, 1 75 Z E SRAM [ function 78 il attribute_ ((section(".ramfunc")))& 15, KX function
AEE] ramfunc 1XA™ section, X4~ section [&AFRAT HATE X, BIFEIXHEE XN ramfunc.
__attribute__((section(".ramfunc")))
void function_in_ram(void)
{

at32_led_toggle(LED2);

delay_ms(100);

at32_led_toggle(LED3);

delay_ms(100);

at32_led_toggle(LED4);

delay_ms(100);

£ *Id SO, BRI AT

1) i ram_func_size & X, FIRE T EALH ram function [£] ram size K/, BIFEFE N 4K B
_estack &, _estack & STACK pointer fI#J4H1E, E4)5 224t stack pointer ¥J4A{E 1% E F] ram
function JFA&MIHIHEZ B, #E4e stack 4%[EIFR ram function (K% [8) & ik .

/* Highest address of the user mode stack */

//_estack = 0x20018000; /* end of RAM */

_ram_function_size = 4K;

_estack = 0x20018000 - _ram_function_size; /* end of RAM */

28

21 /* Entry Point */f

22 ENTRY(Reset_Handler)

23

24 f* Highest address of the user mode stack */
EEIH_Estack = @x28013003; /* end of RAM */

26 _ram_function_size = 4K;

P7 _estack = 8x28818888 - ram_function_size; /¥ end of RAM */
28

20 /* @Generate a link error if heap and stack don't fit into RAM */
38 _Min_Heap 5ize = @x200; /* required amount of heap */

31 _Min_Stack _Size = @x488, /* required amount of stack */

32

33 /* Specify the memory areas */

34 MEMORY

354

36 FLASH (rx) : ORIGIN = @x@80@0008, LENGTH = 1824K
37 RAM (xrw) : ORIGIN = 9x208@0008, LENGTH = 96K

=¥
20
g

39

2) WRIN— B, ¥ .ramfuc iX section HIEREAHINETE E F] SRAM KIS 4K, *(.ramfunc)ixANE 5%
F P H__attribute_ ((section(".ramfunc")))’=. 5 ] function #B2x 4 4 HE 13X AN [X 15,
. = ALIGN(4);
. = ORIGIN(RAM) + LENGTH(RAM) - _ram_function_size;
_ramfunc = .;
*(.ramfunc);
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183 /% Initialired data sections goes into RAM, load LMA copy after code */
189 .data :

118 {

111 . = ALIGN(4);

112 _sdata = .; f* create a global symbol at data start */
113 *(.data) /* .data sections */

114 *(.data*) f* .data® sections */

115

116 = ALIGN(4);

117 . = ORIGIN{RAM) + LENGTH(RAM) - _ram_function_size;

118 _ramfunc = .;

119 *(.ramfunc);

12a

121 . = ALIGN(4);

122 _edata = .; /* define a global symbol at data end */
123} >RAM AT> FLASH

ML B ez 5, compiler 4% id Jq it 24 IX £ function [ code 4niF %11 7E flash (XK, SRi54F
W B SR, JH 3 startup_at32xxx.s 21X L function [¥) code, M flash H. copy FI#E € ) SRAM
Hidk

2. EZ AN F g R A A AL Keil, £ ZEMAE] Flash 50 SRAM $5 & Hhik o (1 68 Hoir, A
__attribute__((section(".ARM.__at_address")))75 1% i Ui /£ 1% section #, address fR¥E 75 Z W E . Wik
HEAEE, WA REETHE T Z__ attribute_ ((section(".ARM.__at_address"))).

¥ R BUIN#R B Flash & e ik
void Test(void) __attribute__((section(".ARM.__at_0x08001000")));
void Test(void)

{

Y B BN E 2 SRAM Fi 5 Huhik
void Test(void) __ attribute_ ((section(".ARM.__at 0x20001000")));
void Test(void)

{

KA. MCU R
EHAES: AT32 £ %%
FIIRE: FLASH. SRAM
RINEE: L

2024.10.29 F W KA 2.0.4




AR =R % % %N F) Flash 5 SRAM 35 5 #iht i 7%

SCRE IR A S
H# hR A% Byl
2022.2.16 2.0.0 |EWIBRA
2022.11.11 2.0.1 | FEHJLL “EFHEHX” MR IR
2023.1.13 2.0.2 | BIESARILE IR
2024.1.8 2.0.3  |[#InXNAT32 IDES FrI ik
2024.10.29 2.0.4 | BIESARILE R
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A R[ - R 6 B 0N 2B Flash 5% SRAM 34 52 Hi b 77

ETZLRA - B

ST EAT FSTREASCIRMERS 777 AR 55 (KRN, R O RN AR 5 1 5 5 P A S AR 0 7 BRI 35 A G KT A 54T

T RIS A IR, ASTEA DAEATT7 2T RTR P BUHAT AT W78 BB R B4R AL BVF AT o W SRAST AT 733 S AR AT
BT BRSBTS A A =05 7 iRk 5% SRR R R TR, 8 e S DME T 7 2UAE A T
L5 = 7 7= i 8 35 B P A R P AR PR ORALE

WRARFERERE D I Ak rh A B, I, R 0 R 07 A P A s S AN AT T R BRI RAE, BB IR T4 &
EERFE S (RHARGE AR AT R AR DCAIE ARG B0, BURIRAEAT B A AR B R R P B BOR RALE

HERS 7 F AR B R TTH T R ORI fhe (A X VEA R ZORIOB AL, Blln: AfySCie. BaEA RSB 7 Mg 2 2
R ARG (B MR (O MRRHEMIRIEE: (D) (3%, H/sl (B) HAbrTReSBASHH . Jer LUr=4E MR . maERIe
B BRI TR R, RIS RO i e AR At T ST A, XURS: BV R DA b RO R B AH,  ERI R Ak ) R S 7 ik B2 o
R AT AL R .

ZERH BUHERE 777 0 SR T AR SCRS rh 4R A A 7 BRI BB R LB K S RIS BURERF ) 1506 A SO RS /07 U 95437 T HOAE AT ERAIE
KA I HARL LAEATIE 2 1 sl IOHERs I AT 53 4E
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