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2. SHHUINEAE Keil A RISEEL
2.1. fEHF3NHmE K sct X

A TR B T3040 5 1 sct X4+, 7 MDK f) “Options for Target->Linker->Use Memory
Layout from Target Dialog” 1 IUHUH 4135, HXUTH 2) 1% f5 v EL#% s i “ Edit” $%4 gwfE TAZ R sct
A, MRECE W1 & 2-1. [ F5%5HI sct LR -

B 2-1. ERFHMER sct XM

K
Device ] Target ] Output I Listing] Uzer I CAC++ (A0E) I Azm Linker lDebug I Utilities
¢ Use Memory Layout from Tanget Dialog ¥/0 Base: |

[ Make RW Sections Position Independent R/O Base: |[:-;|}g[:-|}|}[}[:-|}
[ Make RO Sections Postion Independent
[ Dont Search Standard Libraries

[+ Report might fail' Conditions as Emors

R/W Base |Dx2DDI}DDDI}

disable Wamings: |

Scatter | \Objects\Project sct - «I
Fle | : =l )

Misc
controls
Linker |-cpu Cortex-M7fpdp "o ~
control  |ibrary_type=microlib —strict —scatter " \Dbjects\Project sct”
string W

I [11:4 ‘ Cancel | Defaults | Help

MW B W " 2 T M H F “ GD32H7xx_ScatterLoading_v1.0.0\Project\
Keil_project\Objects\Project.sct” 4T g, SCA-FT RS iz 2-1. Project.sct f(#57x:

# 2-1. Project.sct 0%

)

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

)

LR_IROM1 0x08000000 0x00020000 { ; load region size_region
ER_IROM1 0x08000000 0x00010000 {
*.0 (RESET, +First)
*(InRoot$$Sections)
}

/****

constant scatter loading  ***/




&

GigaDevice

ANZ206

& AT GD32MCU Keil MDK5 43 #in#k it i

ER_IROM_CONSTANT 0x08010000 0x00010000 {
main.o(ROM_CONST)

}

RW_IRAM1 0x24000000 0x00010000 { ; RW data

ANY (#RW +Z1)

}

RW_IRAM_Array 0x24010000 0x00010000 {
main.o(.bss.RAM_Array)

}

RW_IRAM_VAR 0x24020000 0x00010000 {

*(RAM_VARIABLE)

}

ER_IRAM_ARRAY 0x24030000 0x0010000 {
*(RAM_ARRAY)

}

RW_DTCMRAM_VAR 0x20000000 0x00010000 {

*(DTCMRAM_VARIABLE)

}

ER_ISDRAM_FUNC 0xC0000000 0x00001000 {
*(SDRAM_FUNC)

}

ER_ISDRAM_ARRAY 0xC0001000 UNINIT 0x00001000 {
*(SDRAM_ARRAY)

}

ER_ISDRAM_OBJ 0xC0002000 0x00001000 {
test.o (+RO)

}

ER_ISDRAM_VAR 0xC0003000 0x00001000 {
*(SDRAM_VAR)

***/

/**** Function scatter loading
LR_IROM2 0x08020000 0x00010000 {
ER_IROM_FUNC 0x08020000 0x00010000 {
main.o(ROM_FUNC)
}
ER_IRAM_FUNC 0x24040000 0x0010000 {
main.o(SRAM_FUCN)

***/

[****  File scatter loading
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LR_IROM3 0x08030000 0x00010000 {
ER_IROM_Object 0x08030000 0x00010000 {

gd32h7xx_it.o (+RO)

}
RW_IRAM_Object 0x24050000 0x00010000 {

hw_config.o (+RO)

LR_IROM4 0x08040000 0x00010000 {
ER_IROM4 0x08040000 0x00010000{
ANY (+RO)
ANY (+XO)

e FIHHATVEGN 4T
& 2-2. sct XHRFES AT E

2L B N SEBL oy BN 3R R BN A oy A A T B0 B 2-2. set TTAEA FF 4 T AT

-~
unused memory
O PR coooao00 |
0004000 | SDRAM
*(SDRAM_VAR)
——a 0003000 |
_ -~ test.o (+RO) |
v 0002000 ‘
7/ *(SDRAM_ARRAY)
/ 0001000 |
/ “(SDRAM_FUNC) |
, Ly - _ N
/
/
Vi unused memory
/
/
/
/ o hw_config.o (+RO)
/ /
/ S - main.o(SRAM_FUCN) SRAM
/ S .
// Y | +*(RAM_ARRAY) |
/ I !
/ / / | *(RAM_ARRAY) |
/
/ / ‘ \
/ ;! | “(RAM_VARIABLE) |
/ I ‘ !
/ / / P bss.RAM_Array |
/ 1! [ |
/ P Lo ANY (+RW +2I)
; P | L] «—ocuwo000 | Y
/ I |
/ | |
| unused memory | | unused memory
/ |
| | !
| ANY (+RO) [ / ANY (+RO)
LANY (+X0) ANY (+X0)
I | ) FLASH
gd32h7xx_ito (+RO), ;T / gd32h7xx_ito (+RO),
| hw_config.o (+RO) / / hw_config.o (+RO)
| main.o(ROM_FUNC) main.o(ROM_FUNC)
\ main.o(SRAM_FUCN) / / main.o(SRAM_FUCN)
-
\ main.o(ROM_CONST) / main.o(ROM_CONST)
\\ «—/0:08010000 ~—— 0x08010000
—
I ECY “(RAN
- -~ A,

Load view

Execution view
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GigaDevice
R 7E Keil i 75 20K Execute-only Code 4 1% 1 2) %k 245 . U1 & 2-3. Execute-only
Code HFEHI7 -
& 2-3. Execute-only Code & %% i
| K4
Derice l Tarzet ] Output l Listingl User C/T++ (ACE) ]Asm l Lin](er] Debuz ] Utilities]
|
Preprocessor Symbols
| Define: |L|SE_STDPEHIPH_DHIVEH,GDSZH?X){
Undefine: |
Language / Code Generation
[~ Execute-only Code Wamings: |ACSike Wamings ~ Language C: |c39 -
Optimization: |-00 | I Tum Wamings into Emars Language C++: m
[ Link-Time Optimization [ Plain Charis Signed ¥ Short enums Awchar
I [~ Split Load and Store Multiple [ Read-Only Position Independent [~ use RTTI
¥ One ELF Section per Function [ Read-Write Posttion Independent I Mo Auto Includes
' Include |..'-.;..'-...'-.Flrrnware'-.CI'\"ISIS'-.GD'-.GDEEH?:-:x'-.Include;..'-...'-.Firrnware'-.GD32H?xx_standard _peripheralting J
Paths
Misc |
Controls
Compiler  [¢ std=c99 —target=am-am-none-eabi mcpu=corttex-m7 mfpu=fpv3-d16 -mfloat-abi=hard ¢ ~
i Cf’”F"Ul fno-tti funsigned-char fshort-enums fshort-wechar
I string W
|
0K | Cancel | Defaults | Help
|
) Al
2.2. ¥eERZEmMHIEEME

7 Project.sct X NN RS, GRS 4N 2 2-2. Project.sct 152 /G B N# T 15 e &
PAY 2[R

# 2-2. Project.sct H 154 /RN 2 hr ERRY

/****

Variable scatter loading ***/
RW_IRAM_VAR 0x24020000 0x00010000 {
*(RAM_VARIABLE)

}

RIS R 2 1) RAM_VARIABLE Bin# £ 0x24020000 #2407 &, 7E main.c SCPFH i X
& RN 2-3. main.c PR/ ERINEE7EE N E I R:

& 2-3. main.c H & RHR BRI e LB A
/* load the variable testValue_ RAM to SRAM address 0x24020000 */
int testValue_RAM __ attribute__ ((section("RAM_VARIABLE"))) = 0xCC;

L printf REATENA EMLE, 45 R0 FE 2-4. L HBENEIE N EFTHIS RN

£ 2-4. BERTEMRIE A BEITHER
ltestvalue_RAM address is 0x24020000, value is Oxcc |
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2.3.

RrmfunEaE e E

£ Project.sct XN FARED, UKD 402 2-5. Project.sct #1555 #1112, 2175 = () B Ch3
B

R 2-5. Project.sct H R REUINER B8 & AL ARG

/****

Function scatter loading  ***/
LR_IROM2 0x08020000 0x00010000 {
ER_IROM_FUNC 0x08020000 0x00010000 {
main.o(ROM_FUNC)
}
ER_IRAM_FUNC 0x24040000 0x0010000 {
main.o(SRAM_FUCN)

}

L IRARRL KSR 2 main.o ) ROM_FUNC Bt fll SRAM_FUCN Et %351 %k 31 0x08020000
UG B AT 0x24040000 HRUGAIE . 7E main.c XCAEHUK delay p&EURT fill_TX_Data %435
4rFLE] ROM_FUNC #1 SRAM_FUCN, RS2 2-6. main.c #7455 12275 & B 1CF5
B

# 2-6. main.c PR RFINIR B8 w L BRG

/* load the function delay() to flash address 0x08060000*/
[

\brief delay program

\param[in] none

\param[out] none

\retval none

*/

void delay(void) __attribute__ ((section("ROM_FUNC")));

void delay(void)

{
uint32_t i;
for(i=0;i<Ox2fffff;i++);

}

/* load the function fill_TX_Data() to sram address 0x20001200 */

/%

\brief fill_TX_ Data program
\param[in] none
\param[out] none
\retval none
*/
void fill_TX_Data(void) __attribute__((section("SRAM_FUCN")));

void fill_TX_Data()

10
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2.4.

2.4.1.

2.4.2.

{
uint32_ti;
for(i = 0;i<5;i++)
{
TX Data[i] =i;
}
}

REFP RS R0 & 2-4. RECIIE 275 L B FE /7 1 iR 5 RN «
& 2-4. RENBRBTE A ERFRRALER

108 L*/ 112: u
109 void delay(veid) _ attribute_ ((section("ROM_FUNC"))); |0x08020000 BO81 SUB sp, sp, $0x0%

110 void delay (void) 0x08020002 2000 HOVS x0, $0x00
111 8¢ 113: £Or (1=0;1<0RZEELLE;i++);
. . —=F  Nox08020004 9000 STR x0, [sp, $0x00]
11z uint32_t i; B 0x08020008
[>|> 113 for (i=0;i<0x2fffff;i++); LDR 10, [sp, $0x00]
A 114 |} MOVW x1, #0xFFFE
I 115 802000 F2CO012F MOVT r1, #0x2F
= = - - e - e
116 wvoid fill TX Data(void) __ attribute_ ((section("SRAM_FUCN")}) ; Di
- 117 woid fill TX Data() £or(i = 0;1<5;1++)
! 118 51 121:
119 wint32 t is ey ©0x24020004 %000 STR 0, [sp, #0x00]
A 0x24040006 ETFF B 0x24040008
L[ 120 for(i = 0;1<5ii44) 0x24040008 9800 LDR x0, [sp, #0x00]
121 { 0x2404000R 2304 CME x0, $0x04
122 TX Data[i] = i; 0x2404000C D8OC BHI 0x24040028
123 } 0x2404000E ETFF B 0x24040010
124 |3 122: TX Datal[i] = i:

KA MR EME

RATIEACEAA IR E 38 e i B

1 Project.sct SCEEHF MU FACHY, AR15 W02 2-7. Project.sct H147 K 2746t 30 8 275 &
17 ELCHITR:

% 2-7. Project.sct R ARATLELHLH I ER BN 48 2 b EARD
/*** Array scatter loading ***/
RW_IRAM_Array 0x24010000 0x00010000 {
main.o(.bss.RAM_Array)

}

RIS H main.o #EHH.bss.RAM_Array Bl 3] 0x24010000 #4562 %, 7£ main.c HE
St TX _Datall, A Wi2 2-8. main.c #1#5K F]46 1L B WIE V75 7E (7 B fCATT 7 -

& 2-8. main.c "R RATIAABE BB 38 e AL EAVY
/* load the array TX_Data[5] to sram address 0x24010000 */
uint32_t TX_Data[5] __ attribute__((section(".bss.RAM_Array")));

HEBAMRIEEME

TERA G N attribute_ ((section(".ARM.__at_xxxxxxxx"))), ZAFIFE/E main.c g CEZH
const char constdata[|f\5 12 2-9. main.c 73 B4 1 775 & 1) ELCFETTR -

11
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2.4.3.

R 2-9. main.c PR BERA IR B TE AL E AR

/* Load const array constdata to address 0x08050000 */

const char constdata[] __ attribute__ ((section(".ARM.__at_0x08050000"))) ={
0x52,0x49,0x46,0x46,0xB4,0x5C,0x03,0x00,
0x57,0x41,0x56,0x45,0x66,0x6D,0x74,0x20,
0x10,0x00,0x00,0x00,0x01,0x00,0x02,0x00,
0x80,0x3E,0x00,0x00,0x00,0xFA,0x00,0x00,
0x04,0x00,0x10,0x00,0x64,0x61,0x74,0x61,
0x90,0x5C,0x03,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00

h

ERFIR A IR E A E

7t Project.sct XA N AN FACHY, X% 402 2-10. Project.sct #4542 /G345 1 20 m#6E/
L, ELCFFTR - 1F main.c T5E X test_sram[], fSHL i # 2-11. main.c 12 /G 145 1k #44
W F 15 ECFT

% 2-10. Project.sct H K& /AIE A EAH N Bl e AL B ARG

***/

/*** Array scatter loading
ER_IRAM_ARRAY 0x24030000 0x0010000 {
*(RAM_ARRAY)

}
R 2-11. main.c 2 RVIEHEA IR & fr ARG

/* load the array test_sram[5] to sram address 0x24030000%*/
uint32_t test_sram[5] __attribute__ ((section("RAM_ARRAY"))) = {1,2,3,4,5};

WL printf KT ENRCH L, 25 IR0 2-12. KA BT 15T BT L RN

R 212, BBAMBI 8 e L BITENGE R
constdata address is 0x08050000

TX_Data address is 0x24010000

test_sram address is 0x24030000

REFPIASSE R0 & 2-5. B 180278 % L B FE /7 iR 25 RN -

12
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2.5.

& 2-5. HAMBRB B MERFRRALSER

Memory 1 b i |
Memory 1 2@ | [oe2010000 D 2
508050000 D ~ | |0x24010000: 00 00 00 00
0x24010004: 01 00 00 0O
0x08050000: 52 45 46 46 B4 5C 0x24010008: 02 00 00 QO
0x08050006: 03 00 57 41 56 45 0x2401000C: 03 00 00O QO
0X0805000C: €6 €D 74 20 10 00 0x24010010: 04 00 00 00
0x02050012: 00 00 Ol 00 02 00
0x08050018: 80 3E 00 00 00 FA Memory 1 A
0x0205001E: 00 00 04 00 10 00 IS
0x08050024: 64 €1 74 €1 90 5C (24030000 D
0x0205002R: 03 00 00 00 00 00 0%24030000: 01 00 00 00
0x08050030: 00 00 00 00 00 00 0x24030004: 02 00 00 00
0xNANS0N36: 00 00 FF FF FF FF 0x24030008: 03 00 00 00
0x2403000C: 04 00 00 00
0x24030010: 05 00 00 00

.o SUFEMB B EAL B

1 Project.sct SCAFHF NN FACHY, (15U 2-13. Project.sct # /& X fEN# )75 =y E 1€
V2t

% 2-13. Project.sct H R 3 mERE 48 &y EAH
[****  File scatter loading ***/
LR_IROM3 0x08030000 0x00010000 {
ER_IROM_Object 0x08030000 0x00010000 {
gd32h7xx_it.o (+RO)
}
RW_IRAM_Object 0x24050000 0x00010000 {
hw_config.o (+RO)

}

EIRACHD K 16 € gd32h7xx_it.o SCHEINE F] 008030000 #HAALE , K hw_config.o U TNz
# 0x24050000 AC4AH7 E, FErp e Lan T

B 2-6. Kf.c SCAMBEITE 2 AL BEREF R IRL R

T55 0/ 71 5
156 \brief this function handles-external-lines-10-to-15-inter Dcemed
157 \param[in] - -none le3: 1E(RESET != ext:i_in g_get (TAMPER REY EXTI_LINE))
50 \param[out] none 002030014 FO11F838 BL.W terrupt_flag get (0x08041288)
153 \retval none o
160 “*/
161 void EXTI10_15_IRQHandler (void)
1620
> 163 if (RESET - != exti_interrupt_flag_get (TAMPER_KEY_EXTI_LINE)) - {
164 gd_eval_led_toggle (LED2);
165 exti interrupt flag clear (TAMPER KEY EXTI_LINE);
166 ¥
I L g
36 - Disassembly =
i Bl T/ o 0x24050000 B580 FUSHE ~
{ 38 * . @brief -Set the vector- table-base address. 0%24050002 FO4FE000 MOV
i 39 * . @param- -None 0%22050006 2100 HOvS
40 *.@retval-None sz nvic_vector table :
; 41 / K)0x24050008 FOOOFE0l BL.W
S : . a6:
42 void interrupt_config(void) 0x2495000C EDEO sop
433¢ TTsL
1 44 /*-set the-vector -table base-address at 0 0-* 0%240S000E F6413CEL  MOVW
> 45 nvic_vector_table set (NVIC_VECTTAB_FLASH, 0%24050012 F6C00C04 MOVT
| 46 |3 0x24050016 4760 Bx
a 0x24050018 08D1 Lsas v

EE: GD32H7xx £%| MCU f14 ITCM SRAM F1 DTCM SRAM, T LAKE$E - TR AL 1) 77 vk,
IR TR, B BumEsctt, e S, B4, RERTCH N 2 2 X .

13
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3. SDRAM 3 BUinE se3m

3.1. SDRAM 43 BUhn#k ) SZ B

1t Project.sct XA H I T 4Lt 405, AX65 40 2 3-1. Project.sct 7 SDRAM #E#
SLHLCETTN

% 3-1. Project.sct H1 SDRAM A& SLEARED
LR_IROM1 0x08000000 0x00020000 { ; load region size_region
ER_IROM1 0x08000000 0x00010000 {
*.0 (RESET, +First)
*(InNRoot$$Sections)
}
[**** constant scatter loading ***/
ER_IROM_CONSTANT 0x08010000 0x00010000 {
main.o(ROM_CONST)
}
RW_IRAM1 0x24000000 0x00010000 { ; RW data
ANY (+RW +2Z1)
}
RW_IRAM_Array 0x24010000 0x00010000 {
main.o(.bss.RAM_Array)
}
RW_IRAM_VAR 0x24020000 0x00010000 {
*(RAM_VARIABLE)

}
ER_IRAM_ARRAY 0x24030000 0x0010000 {

*(RAM_ARRAY)

}

ER_ISDRAM_FUNC 0xC0000000 0x00001000 {
*(SDRAM_FUNC)

}

ER_ISDRAM_ARRAY 0xC0001000 0x00001000 {
*(SDRAM_ARRAY)

}

ER_ISDRAM_OBJ 0xC0002000 0x00001000 {
test.o (+RO)

}

ER_ISDRAM_VAR 0xC0003000 0x00001000 {
*(SDRAM_VAR)

14
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iR A5E SDRAM_FUNC Bt .SDRAM_ARRAY £ 1 test.o S5 43 51l I 5] 0xc0000000.
0xc0001000 1 0xc0002000 Az iEHihk

f£ startup_gd32h7xx.s HiI A NGRS, S & 3-1. 7 startup gd32h7xx.s FIALUEG
Fi7R :

& 3-1. 7E startup_gd32h7xx.s F 0 A AL

* reset Handler */
Reset Handler PFROC
EXPORT Reset_Handler [WEAK]
IMPORT SystemInit
IMPCRT DolInit

IMPORT _ main

LDR El, =SystemInit
BLX RO

LDR R0, =DoInit

=14

LDR B0, = main

BX RO

ENDP

Hrp Dolint B %€ XAE main.c H, 1% R EE 22 EXMC #J4a0 A MPU UM CBL S, pREL
hS 41 2 3-2. Dolnit K EHLCEBFT R -

% 3-2. Dolnit EREEIAREG
/¥
\brief initialize the sdram, setup the MPU

\param[in] none
\param[out] none
\retval none

*/

void Dolnit(void)

{
/* configure the clock of EXMC */

rcu_exmc_config();

/* configure the MPU */
mpu_config();
/* configure the EXMC access mode */
exmc_synchronous_dynamic_ram_init(EXMC_SDRAM_DEVICEO);
__1Ointi,j;
for(i=0;i<500;i++){

for(j=0;j<5000;j++);

}

R £ M7 WEEGARCE H, S0 bk Ab T 25 AT Fe A st it B, DR e 24400 n 2k 2
LB b, AT 2 kA ER . GD32H7xx [ EXMC ' SDRAM [ Hisk 43 i 5 0xC00000000-
OxDFFFFFF £ FiZziiht B . 8l & MPU (Memory Protect Unit) 2772, il 0xC0000000
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/*1
\brief configure the MPU
\param[in] none
\param[out] none
\retval none

*/

void mpu_config(void)

{
mpu_region_init_struct mpu_init_struct;
mpu_region_struct_para_init(&mpu_init_struct);
/* disable the MPU */
ARM_MPU_Disable();
ARM_MPU_SetRegion(0, 0);
[* configure the MPU attributes for SDRAM */
mpu_init_struct.region_base_address = SDRAM_DEVICEO_ADDR,;
mpu_init_struct.region_size = MPU_REGION_SIZE_32MB;
mpu_init_struct.access_permission = MPU_AP_FULL_ACCESS;
mpu_init_struct.access_bufferable = MPU_ACCESS_NON_BUFFERABLE;
mpu_init_struct.access_cacheable = MPU_ACCESS_CACHEABLE;
mpu_init_struct.access_shareable = MPU_ACCESS_NON_SHAREABLE;
mpu_init_struct.region_number = MPU_REGION_NUMBERO;
mpu_init_struct.subregion_disable = =MPU_SUBREGION_ENABLE;
mpu_init_struct.instruction_exec = MPU_INSTRUCTION_EXEC_PERMIT;
mpu_init_struct.tex_type = MPU_TEX_TYPEQ;
mpu_region_config(&mpu_init_struct);
mpu_region_enable();
/* enable the MPU */
ARM_MPU_Enable(MPU_MODE_PRIV_DEFAULT);

}

£ main.c 1 E X A & uint32_t testValue_ SDRAM , % 41 int test _sdram[5], B %
testFuncinSDRAM, DL KNI test.c, EZRIL U F 3-4. #HZE, A, HEFLHHH
%2 SDRAM 75 &) E LG R :

& 3-4. KRR, B, RPN HINEE] SDRAM #i e i B A
/* load the variable testValue_ RAM to sdram address 0xC0003000 */
uint32_t testValue_SDRAM __ attribute__ ((section("SDRAM_VAR"))) = 5;

/* load the array test_sdram[5] to sdram address 0xC0001000 */

uint32_t test_sdram[5] __attribute__((section("SDRAM_ARRAY")))={0};

[* load the function testFuncInNSDRAM to sdram address 0xC0000000 */

16
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void testFuncinSDRAM(void) __attribute__((section("SDRAM_FUNC")));
[* test.c */
void test_in_sdram()

{
gd_eval_led_on(LED1);

}

P IZ T AR 5 R 2 3-5. SEZ BRI NEZ] SDRAM 751/ E 7T L FM A 3-2. ¥
K Al.c XLEMEF SDRAM 755210 BFRE/Z It B 1

R 3-5. BEREBMHHINEZT) SDRAM f8 B BEFT LR
testValue_ SDRAM is 0xc0003000, value is 0x5
test_sdram is 0xc0001000

3-2. BEREM.c XN SDRAM B EM BREFRRER

40 * @brief -test files run in SDRAM. pisassembly
falt -* .- @param -None a5:
42 *-Bretval -Nons 0xC0002000 BSEO PUSH {r7,17}
43 / 0xC0002002 2000 MOV3 0, #0x00
44 void test_in sdram() 46: gd eval led toggle (LED1):
450 0xC0002004 FOOOFS01 BL.W SVenSTTSLSSgd_eval led toggle (0xCOO0200R)
1> 46 | ——gd _eval led toggle (LED1); 4T A
o - — = 0xC0002008 BDEO POP {r7,pch
H SVenSTTSLSSad eval led toggle:
132 13901 )
133 void testFuncInSDRAM() 139t BIntIZ € 2
NS 134 »0xC0000000 BOS1 sUB sp, sp, #0x04
{ i i 0xC0O000002 2000 HOVS x0, $0x00
135 ©ouint32_t i; 136: for(i = 0; i < OXEEEE; i+4){
136 oo for(i-=-0; i< 0xffff; -i++) 0xCO000004 9000 STR 10, [sp, $#0x00]
137 ) 0xC0000006 ETFF B 0xC0000008
138 | 0xCO000008 9800 LDR x0, [sp, $0x00]
139 0xCO00000R FE4FT1FE  MOVW r1, #0xFFFE

VER: B J-Link 3K, {1 Reset i BikWiik$ CORE, ##4% MCU #E N iR,
SDRAM # 5 fir, SECHR KN 0. a1 & 3-3. J-link EL/ &~ .

3-3. J-link EfETEE

Debug wTrace 1 Flash Down\oad]

J-Link / J-Trace Adapter SW Device

Device Name

sN:  [59768873 -] IDCODE

Device: J-Link
HW : Va.70 dil:| V6.70e
FW:  |J-Link V3 compiled May 7 2

Port: Max

[sw  ~| fsmHz -
Auto Clk

SWDI| & 0x0BD12477  ARM CoreSight SW-DP
o
‘o) ,7

Download Options

W Reset after Connect

Connect & Reset Options Cache Options
Connect: |Normal j @ v Cache Code
¥ Cache Memory

[~ Verify Code Download
[~ Download to Flash

Interface TCR/IP Misc
Metwork Settings
+ USB (" TCP/IP .
IP-Addres: Port (Auto: Autodetect JLink Info
Scan 127 .0 .0 . 1 : 0
‘ JLink Cmd ‘
State: ready
\ |
BE | g ‘ |
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&R

] LLE A “GD32H7XX_ScatterLoading_v1.0.0\Project\Keil\MDK-ARM\Listings\Project.map”
S, BB NAE S ARTE L, T 0 A 4-1. S B E T #2451 Project. map XAk

& 4-1. S EUnE T2 Project.map X4

Memory-Map-of

Load- Region

Exec:Addr

0x03000000
0x030003ad
0x030003ad
0x030003a%
0x030003ac
0x030003ac
0x030003ac
0x080003b4
0x080003b4
0x080003b4
0x080003b3
0x030003dc
0x0300032a
0x020003ec
0x030003fa
0x030003£c

Exec-2ddr

0x03010000

Exec.Addr

0x24000000
0x24000004
0x24000008
0x2400000c
0x24000010

Exec:Addr

0x24010000

Image Entry- point

the- image

0x080003a5

LR_IROML- (Base:-0x08000000,

Load: Addr

0x08000000
0x080003a4
0x080003a4
0x080003a8
0x080003ac
0x080003ac
0x080003ac
0x080003b4
0x080003b4
0x080003b4
0x080003ba
0x080003dc
0x080003=a
0x080003=c
0x080003fa
0x080003£c

Load- Addr

0x080004bc

Load: Addr

0x080004c0
0x080004c4

0x080004cE

Load: Addr

Execution-Region-ER_IROM]- (Exec-base:

Size

0x00000324
0x00000000
0x00000004
0x00000004
0x00000000
0x00000000
0x00000008
0x00000000
0x00000000
0x00000004
0x00000024
0x0000000=
0x00000002
0x00000002
0x00000002
0x000000c0

Execution-Region-ER_IROM CONSTANI- (Exec-base:-0x08010000,

Size

0x00000004

Execution: Region:RW_IREM1. (Exec:-base:

Size

0x00000004
0x00000004
0x00000004
0x00000004
0x00001000

Size

0x00000014

0x00010000, - ABSOLUTE)

Size:-0x00000530, -Max:  0x00020000, - ABSOLUTE)
0x08000000, - Load- base: - 0x08000000, - Size: - 0x000004bc, - Max: - 0x00010000, - ABSOLUIE)
Type Attr Idx E.Section-Name Object
Data RO 3630 RESET startup_gd3Zh7xx.o
Code RO 3721--%. .ARM.Collect 00000000 -mc_w.l({entry.c)
Code RO 3756 .ARM.Collect 001l--mc w.l{entry2.o)
Code RO 375% .ARM.Collect 004--mc_w.l{entry5S.o)
Code RO 3761 .ARM.Collect 00%--mc_w.l(entry7b.o)
Code RO 3763 .ARM.Collect 00&- -mc_w.l(entrytb.o)
Code RO 3764 .ARM.Collect 00B- -mc_w.l(entryda.o)
Code RO 3766 .ARM.Collect 0000000D- -mc_w.l(entrylla.c)
Code RO 3768 .ARM.Collect 0000000F- -mc_w.l(entrylla.c)
Code RO 3757 .ARM.Collect 02712- -mc_w.l(entry2.o)
Code RO 3786 .text mc_w.l{init.o)
Code RO 3798 i._ scatterload copy- mc_w.l({handlers.o)
Code- - -RO 3799 i._ scatterload null:-mc_w.l(handlers.o)
Code- - -RO 3800 i._ scatterload zeroinit.-mc_w.l(handlers.o)
ERD
Data- - -RO 3747 Region$$Table anoni$obj.o

Load-base: 0x080004bc, - Size:- 0x00000004, -Max:
Type Attr Idx E-Section-Name Object
Data- - RO 18 CONST main.o
0x24000000, - Load - base:  0x080004c0, - Size:  0x00001010, - Max: - 0x00010000, - ABSOLUTE)
Type Attr Idx E.Section-Name Object
Data RW 3770 .data mc_w.l{stdout.o)
Data RW 130 .data.5ystemCoreClock- - system _gd32h7xx.o
Zero RW 69 .bss.delay systick.o
EAD
Zero BRW 3678 STRCK startup_gd32h7xx.o

Type Attr Idx

Zero- - -RW 13

Execution:Region RW_IRAM Array- (Exec-base: 0x24010000,  Load base:  0x080004c8, - Size:  0x00000014, -Max: - 0x00010000,

E.Section-Name Object

.bss.RRM Array main.oc

RBSCLUTE)

M map SCHFAT DA & B St i AT ik, 755 4R E B Boin X 8

18



" AN206
& AT GD32MCU Keil MDK5 43 #in#k it i

GigaDevice
5. P SERR AR
£ 51. FivhA
5. ik H#
1.0 BHIREAT 2024 4£ 05 F 09 H
1.1 HH AN 2R~ “dEH T GD32MCU Keil MDK5 2026 £ 02 H 03 H
RO 7

19



‘ AN206
& AT GD32MCU Keil MDK5 43 #in#k it i

GigaDevice

Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This
document, including any product of the Company described in this document (the “Product”), is owned by the Company
according to the laws of the People’s Republic of China and other applicable laws. The Company reserves all rights
under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the
Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the
property of their respective owner and referred to for identification purposes only.

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any
kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor
does the Company assume any liability arising out of the application or use of any Product. Any information provided in
this document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design, program,
and test the functionality and safety of its applications and products planned using the Product. The Product is designed,
developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the
Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments,
pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems
(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not
limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for
example, EPS, braking, ADAS (cameral/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS,
Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-
contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other
transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected
to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses").
Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company
is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or
distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product.
Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its
suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims
for personal injury or death, arising from or related to any Unintended Uses of the Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any

prior versions of this document.

© 2026 GigaDevice Semiconductor Inc. — All rights reserved
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