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AN FHZEILHET GD32H737_757 &%, K GD32H759i-EVAL_V1.1 JF &M, IAR fRAN
8.50.9, il A-A e eI LR Py Re

B SEOLA R RN e

S RN R B R e A
SEIEA Ik B4R A E

SEPL.C SN ER RN HE e AL E

SEIL EiR ThRe In# 2] SDRAM 5 E AL E .



&

GigaDevice

AN221
& T GD32 Arm Cortex-M 4bFE 254 1AR 43 Eoin#k i BH

2.

2.1.

SHEUINERAE IAR R SEIR

ERFIIRER icf 3L

ATHEEGHTsMER icf X, £ IAR i “Project->Option->Linker->Config->Linker
configuration file ” % i 2) #% override default, 2% )5 &idi “...7 %4, ®FETHEH R
“GD32H7xx_ScatterLoading_v1.0.0\Project\IAR_project\GD32H759xM.icf”, #H3<Mt & a1 &
2-1. EHF3I45H icft XAHETR:

2. FHFIRER icf X

Categony: Factory Settings

General Options
Static Analysis

Runtime Checking
C[C++ Compiler #define Diagnostics Checksum Encodings Extra Options
Assembler . Sr— =
Output Converter Config  Library Input Optimizations Advanced Output List
Custom Buid Linker configuration file
Build Actions
Override default
Debugger . N .
iy are_Library V1 .2‘D\TempIate\IAR_proJerI\GDS2H?59xM‘|d |©
CADI
CMSIS DAP Edit...
GDE Server =
I4et
IHink[1-Trace Configuration file symbol definitions: (one per line)
TI Stellaris
Nu-Link

PE micro

ST-LINK
Third-Party Driver
TIMSPFET

| TLXDS ‘

Ok Cancel

197 GD32H759xM.icf 4T 4w%E, SCAFFT AL a2 2-1. GD32H759xM.icf £{#3:

& 2-1. GD32H759xM.icf {{Ag

[*#HH#| CF### Section handled by ICF editor, don’t touch! ****/

/*-Editor annotation file-*/

/* IcfEditorFile="$TOOLKIT_DIR$\config\ide\IcfEditor\cortex_v1_0.xml” */
/*-Specials-*/

define symbol __ICFEDIT _intvec_start__ = 0x08000000;

/*-Memory Regions-*/

define symbol __ICFEDIT_region_ROM1_start__ = 0x08000000;

define symbol __ICFEDIT_region_ROM1_end__ = 0x0801FFFF;
define symbol __ICFEDIT_region_ROM2_start__ = 0x08020000;
define symbol __ICFEDIT_region_ROM2_end__ = 0x0802FFFF;

define symbol __ICFEDIT _region_ROM3_start = 0x08030000;
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define symbol __ICFEDIT_region_ROM3_end__ = 0x0803FFFF;
define symbol __ICFEDIT_region_ROM4_start__ = 0x08040000;
define symbol __ICFEDIT_region_ROM4_end__ = 0x0804FFFF;
define symbol __ICFEDIT_region_ROMS5_start__ = 0x08050000;
define symbol __ICFEDIT_region_ROM5_end__ = 0x0805FFFF;

define symbol __ICFEDIT_region_RAM1_start__ = 0x24000000;

define symbol __ICFEDIT_region_RAM1_end__ = 0x2400FFFF;
define symbol __ICFEDIT_region_RAM2_start_ = 0x24010000;
define symbol __ICFEDIT_region_RAM2_end__ = 0x2401FFFF;
define symbol __ICFEDIT_region_RAM3_start__ = 0x24020000;
define symbol __ICFEDIT_region_RAM3_end__ = 0x2402FFFF;
define symbol __ICFEDIT_region_RAM4_start_ = 0x24030000;
define symbol __ICFEDIT_region_RAM4_end__ = 0x2403FFFF;
define symbol __ICFEDIT_region_RAM5_start_ = 0x24040000;
define symbol __ICFEDIT_region_RAM5_end__ = 0x2404FFFF;
define symbol __ICFEDIT_region_RAM6_start_ = 0x24050000;
define symbol __ICFEDIT_region_RAM6_end__ = 0x2405FFFF;

define symbol __ICFEDIT_region_SDRAM1_start__ = 0xC0000000;

define symbol __ICFEDIT_region_SDRAM1_end__ = 0xCOOOOFFF;
define symbol __ICFEDIT_region_SDRAM2_start = 0xC0001000;
define symbol __ICFEDIT_region_SDRAM2_end__ = 0xCO001FFF;
define symbol __ICFEDIT_region_SDRAMS3_start = 0xC0002000;
define symbol __ICFEDIT_region_SDRAM3_end__ = 0xCO002FFF;
define symbol __ICFEDIT_region_SDRAM4_start = 0xC0003000;
define symbol __ICFEDIT_region_SDRAM4_end__ = 0xCO0O3FFF;
[*-Sizes-*/

define symbol __ICFEDIT_size_cstack__ = 0x1000;

define symbol __ICFEDIT_size_heap__ = 0x1000;

define memory mem with size = 4G;

define region ROM1_region = mem:[from _ ICFEDIT_region_ROM1_start_ to
__ICFEDIT_region_ROM1_end__7J;
define region ROMZ2_region = mem:[from _ ICFEDIT_region_ROMZ2_start_ to
__ICFEDIT_region_ROM2_end__7J;
define region ROMS3_region = mem:[from _ ICFEDIT region_ROM3_start _ to
__ICFEDIT_region_ROM3_end__J;
define region ROM4_region = mem:[from _ ICFEDIT_region_ROM4_start_ to
__ICFEDIT_region_ROM4_end__J;
define region ROMS5_region = mem:[from _ ICFEDIT_region_ROM5_start to

__ICFEDIT _region_ROM5_end__7J;
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define region RAM?1_region = mem:[from _ ICFEDIT_region_RAM1_start to
__ICFEDIT_region_RAM1_end__J;
define region RAM2_region = mem:[from _ ICFEDIT_region_RAM2_start _ to
__ICFEDIT_region_RAM2_end__|;
define region RAMS3_region = mem:[from _ ICFEDIT_region_RAM3_start to
__ICFEDIT_region_RAM3_end__J;
define region RAM4_region = mem:[from _ ICFEDIT_region_RAM4_start to
__ICFEDIT_region_RAM4_end__J;
define region RAMS5_region = mem:[from _ ICFEDIT_region_RAMb5_start to
__ICFEDIT_region_RAM5_end__J;
define region RAMG6_region = mem:[from _ ICFEDIT_region_RAM6_start to

__ICFEDIT_region_RAM6_end__J;

define region SDRAM?1_region = mem:[from _ ICFEDIT_region_SDRAM1_start to
__ICFEDIT_region_SDRAM1_end__];
define region SDRAM2_region = mem:[from _ ICFEDIT_region_SDRAM2_start to
__ICFEDIT_region_SDRAM2_end__|;
define region SDRAMS3_region = mem:[from _ ICFEDIT_region_SDRAMS3_ start to
__ICFEDIT_region_SDRAM3_end__|;
define region SDRAM4_region = mem:[from __ ICFEDIT_region_SDRAM4_start to

__ICFEDIT_region_SDRAM4_end__|;

define block CSTACK
define block HEAP

with alignment = 8, size = __ICFEDIT_size_cstack__ {};

with alignment = 8, size = __ ICFEDIT_size_heap__ {}

initialize by copy { readwrite, section SRAM_FUCN, section SDRAM_FUNC};
initialize manually {object hw_config.o};

initialize manually {object test.o};

define block FILE
define block FILE_init {readonly object hw_config.o};
define block SDRAM_FILE {object test.o};

define block SDRAM_FILE_init {readonly object test.o};

do not initialize { section .noinit };

{object hw_config.o};

place at address mem:__ICFEDIT _intvec_start__ { readonly section

place in ROM1_region
place in ROM2_region
place in ROM3_region
place in ROM5_region
place in RAM1_region

{readonly };
{ section ROM_FUNC };
{ readonly object gd32h7xx_it.o};

{ block FILE_init,block SDRAM_FILE_init};

{ readwrite,
block CSTACK, block HEAP };

.intvec };
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2.2.

2.3.

2.3.1.

place in RAM2_region { section .bss.RAM_Array};
place in RAM3_region { section RAM_VARIABLE};
place in RAM4_region { readwrite section RAM_Array};
place in RAM5_region {section SRAM_FUCN};

place in RAM6_region { block FILE};

place in SDRAM1_region { section SDRAM_FUNC};
place in SDRAM2_region { section SDRAM_ARRAY};
place in SDRAM3_region {block SDRAM_FILE};

place in SDRAM4_region { section SDRAM_VAR};

CLELH A Ay S LA ORI A, I AT VA BT
KeERZEMRIEEME

A FE HAE main.e SO X AR AR B uint32_t testValue RAM . il it %E X section
RAM_VARIABLE, 1. GD32H759xM.icf SCfFH s inan ~ 4089, 41 2 2-2. GD32H759xM.icf 7/
£ /FE BB E N E AN

%K 2-2. GD32H759xM.icf Hri & /R BN 3|16 2 fr BN

define symbol __ICFEDIT_region_RAM3_start_ = 0x24020000;

define symbol __ICFEDIT_region_RAM3_end__ = 0x2402FFFF;

define region RAMB3_region = mem:[from _ ICFEDIT_region_RAM3_start to
__ICFEDIT_region_RAM3_end__];

place in RAM3_region {section RAM_VARIABLE};

7£ main.c 1€ X 4R A5 & uint32_ttestValue RAM, 64l 2-3. Main.c #4222 WE
B E N BTN

& 2-3. Main.c T¥£RZEMBENE e B
/* load the variable testValue_RAM to RAM_VARIABLE section */
int testValue_RAM @”"RAM_VARIABLE” = 0xCC;

I printf BRREGTEVR EMNE, 25K W0FE 2-4. 2B ENEDIEE N EFTHEEN:

R 2-4. BERTENBRIBEMEBITHSER
‘testVaIue_RAM address is 0x24020000, value is Oxcc ‘

KRR B i B

K RBUmE 3] FLASH 8 e B

£ GD32H759xM.icf A4 Fin N FARS, RS2 2-5. GD32H759xM.icf F145 55 12 2]
FLASH 75& 0/ E1CI3n:
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R 2-5. GD32H759xM.icf H 1% R 2| FLASH 3552z B
define symbol __ICFEDIT_region_ROM2_start__ = 0x08020000;
define symbol __ICFEDIT_region_ROM2_end__ = 0x0802FFFF;
define region ROM2_region = mem:[from _ ICFEDIT_ region_ROM2_start__ to
__ICFEDIT_region_ROM2_end__];
place in ROM2_region { section ROM_FUNC};
RS KL E X region, 4 section ROM_FUNC JH#E ROM2_region 5& X bk 25 1q], 7E
main.c XXAFFEIE A “@” % delay Bi%L section ROM_FUNC, QRS2 2-6. Main.c 774
BB B E7EE (B AT -
% 2-6. Main.c H i BN B35 % Az B
void delay(void)@"ROM_FUNC”;
void delay(void)
{
uint32_tI;
for(i=0;i<Ox2fffff;i++);
}
TR R g R & 2-2. K FHEF) FLASH 7510 BEFE/F iR 4 2R :
& 2-2. BEINERE) FLASH e BERFHRGER
e e izzgigz@"ROM*MC"" ®  0x802°0000 T HOVS RO, #0
115 [ Dx802j?ﬂqi< Ii:-xeDDD o B.N 0=802'0006
QH;T ?f.:iiiatli\_:: it ; / 033;5304 Duiiii;f‘ - ADDS RO, RO. #1
118 } for(i=0:i<0x2f£ff£f :i++);
118 0x802'0006: 0x4902 LIR.¥ R1, [PC. #0x8]
120 #pragma location = "SRAM FUCN™ Ox802'0008: 0=x4288 CHMP RO, R1
121 void £ill TX_ Data{wvoid); 0x802'000=a: Oxd3fb BCC.¥ 0=x802'0004
122 wvoid £i11 TX Data() T
2.3.2. KR BN B SRAM 15 &M B

7E GD32H759xM.icf LA AW FARHS, AL W12 2-7. GD32H759xM.icf 4 f5 K 0 01#0 2
SRAM 75/ (7 B {CF3 7

% 2-7. GD32H759xM.icf H# R EUME ] SRAM #5852 hr B ARG

define symbol __ICFEDIT _region_RAM5_start = 0x24040000;

define symbol __ICFEDIT_region_RAM5_end__ = 0x2404FFFF;

define symbol __ICFEDIT_region_ROM2_end__ = 0x0802FFFF;

define region RAMS_region = mem:[from __ICFEDIT _region_RAM5_start to
__ICFEDIT_region_RAM5_end__J;

initialize by copy { readwrite, section SRAM_FUCN};

10
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2.4.

2.4.1.

|p|ace in RAM5_region { section SRAM_FUCN}; ‘

IRARR KT 5E X region, K section SRAM_FUCN JH7E RAMS5_region & S IIhE 25 6], 7E
main.c .4 E NN “#pragma location =7 ¥4 fill_TX_Data ER#hn#% 5 section SRAM_FUCN,
AN Z 2-8. Main.c ¥ K#1#6Z SRAM 758/ (7 EfCAZ7K -

R 2-8. Main.c T4 RN E] SRAM #i2ht B
#pragma location = “SRAM_FUCN”

void fill_TX_Data(void);

void fill_TX_Data()

{

uint32_tI;
for(l = 0;i<5;i++)
{
TX Data[i] = I;

}
TR GE R & 2-3. F$1#ZF) SRAM 75 17 B FE/F it 5 BT 7R -
& 2-3. BT SRAM 5 B BRFRRE R

——
el |foraoma locacion = "SREM FOCE" @  0x2404'0000: 0x2000 HOVS RO, #0

121 woid fill TX Data(void): 0x2404'0002: 0xe003 BN 0x2404'000c
122 void fill TX Data() TE Datafi] = i:

123 { . .
122 wintaz_t 17 0x2404'0004: 0x4903 LDR.NH R1. [PC. #0zc]

© 125 B << 1+ 0x2404'0006: 0xf841 0x0020 STR.W RO. [R1. RO. LSL #2]
G . o for{i = 0:i<5.it++)

127 TE Data[i] = i: 0x2404 ' 000a: 0Oxlc40 ADDS RO, RO, #1
128 1 for{i = 0;i<5;i++)

129 1 0x2404'000c: 0x2805 CHP RO, #E&

130 0x2404 ' 000=: 0xd3f3 BCC_H 0x2404°'0004

KA mEREEE M E

KEREAHMER R SRAM 2 e &

Bt 5 X section RAM_Array, £ GD32H759xM.icf SC 4t iR intn A, ACidan & 2-9.
GD32H759xM.icf 4 #4/G 21185 SRAM 75E 1) B fCHFTR

* 2-9. GD32H759xM.icf i 4 B4 n#R 2| SRAM 38 & i B 55

initialize by copy { readwrite, section SRAM_FUCN, section SDRAM_FUNC};

define symbol __ICFEDIT_region_RAM4_start = 0x24030000;

define symbol __ICFEDIT_region_RAM4_end__ = 0x2403FFFF;

define region RAM4_region = mem:[from _ ICFEDIT_region_RAM4_start to
__ICFEDIT_region_RAM4_end__J;

place in RAM4_region {section RAM_Array};

7£ main.c H15E X4 test_sram [5], SIS 402 2-10. Main.c 54 /G341 1#67) SRAM 75 &
L EPR:

11
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2.4.2.

£ 2-10. Main.c F %2 /A M 2] SRAM 15 2L E

#pragma location = “RAM_Array”
uint32_t test_sram[5] = {1,2,3,4,5};

WL printf BREGT ENAS B HbbE, 45 B E 2-11. LB A mEE SRAM F5525 17 BT 142
FiR:

R 2-11. BERBAINBE SRAM 5 ELBEITHISZER
|test_sram address is 0x24030000 ‘

B ESHHMERE FLASH e E

W “@7 BEA A N BT e E, % # 2-12. Constdata & EH A
FLASH 275 & (v B L7

3 2-12. Constdata % & ¥4t} FLASH E3g e fr AR

const char constdata[]@0x08060000 ={
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

BT printf BETEN B AL, 45 B 2-13. K EHANE# T FLASH #5210 B1T 14
FiR e

& 2-13. BWHEHHAMRE FLASH fB e BT EER
‘constdata address is 0x8060000 ‘

& 2-4. A MBI EMERTFRRGR

Memaory 1

Goto 02060000 ~ || Wemary =

0=0B0S£££0 £f ff £f £f £f £f £f £f £f ff £f £f £f £f £f ff
0=08060000 52 49 46 46 b4 5c 03 00 57 41 56 45 66 6d 74 20
0=08060010 10 00 00 00 01 00 02 00 80 3= 00 00 00 fa 00 OO
0=08060020 04 00 10 00 64 61 74 61 90 5c 03 00 00 0O OO 00
008060030 00 00 00 OO0 OO0 00 00 00 £f £f £f £f £f £f £f ff
008060040 £f f£f £f £f £f £f £f ff £f £f £f £f £f £f £f ff
0=08060050 f£f £f ff £ff £f f£f ff ff ff £f £f £f ff ff ff £f
008060060 £f £f £f £f £f £f ff ff £f £f £f £f £f £f £f ff
008060070 £f £f £f £f £f £f ff ff £f £f £f £f £f £f £f ff
0=08060080 f£f £f £f £f £f £f £f £f £f £f £f £f £f {f £f £f
N=NRNANNGN  Ff Ff ff Ff ff ff ff ff ff ff ff ff ff Ff ff ff

........ ¥

Goto |0+24030000 | |Memany v = &
e

—
ann
Nw2A02f££0 E£o 90 o8 fe 04 €7 08 O 1o C b
0x24030000 01 00 00 00 02 00 OO0 00 03 00 00 00
T=ZA0500T0 U5 T 00 00 31 24 °F o 12 25 11 9%
0x24030020 a7 92 05 &b 08 40 49 =2 31 3a el dc 85 =3 a9 al
26
40
oo

Ox24030030 41 983 cb 09 =8 84 10 80 04 81 22
0=x24030040 59 3a 47 06 a% 52 11 15 94 10 62
0x24030050 26 92 4c 80 40 70 af 54 19 00 90
0x24030060 b9 cb bo 22 10 4a 41 14 16 1d 34 Se 9d 46 29 ald
0=24030070 9d 99 06 6c 4b 90 00 44 94 12 £d 3d 0d =2 20 00
0x24030080 40 8a 3c 00 0 02 91 04 31 14 aa 10 c8 93 6e 7d
Ne?4N3NN0490  3a a1 10 =2» Af &N 3k Nh 2?4 30 14 44 81 == 0Of 3d

12
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2.5.

2.5.1.

2.5.2.

Ko SARIBBUINER 2 AL B

¥ .c AL BLINER 2] FLASH 8 e B

7F GD32H759xM.icf L4 AChL i1 2-14. GD32H759xM.icf F.c X fEfCBE % 2 FLASH
TN E(CFGR

% 2-14. GD32H759xM.icf H.c SIS BINERE] FLASH 18 % fr BAUHS

define symbol __ICFEDIT_region_ROM3_start__ = 0x08030000;

define symbol __ICFEDIT_region_ROM3_end__ = 0x0803FFFF,;

define region ROMS3 region = mem:from _ ICFEDIT_region_ROM3_start to
__ICFEDIT_region_ROM3_end__];

place in ROM3_region { readonly object gd32h7xx_it.o};

W gd32n7xx _it.o SCEF ro B Ei il 008030000 4b, FEFF IR 4 50 A& 2-5.01 7 -
A 2-5.%.c AR BBINERZE] FLASH 8L B

0xB03'0016: 0xbS80 PUSH {R7, LR}

if (RESET |= exti_interzupt_flag_get (TAMPER_KEY_EXTI_LI
®  0x803'001a: 0x200d HOVS R0, #13

0x803'001c: Oxf7d2 Oxfa2l BL exti_interrupt_fla

0x803°0020: 0x2800 CHP RO, #0

0x803'0022: 0=d005 BEQ. N 0x803'0030
gd_ewval_led toggle(LED2):

2
5 SF(RESET 1= feati_interrupt flag_get (TAMPER KEY EXTI LINE)]| ( 0x803'0024: 0=2001 HOYS RO, #1

P 9d_eval_led_toggle (LEDZ); 0x803'0026: 0zf?d2 0=£832 BL gd_eval_led togale. ..
5 exti interrupt flag clear (TAMPER KEY EXTI LINE): exti_interrupt_flag_clear(TAMPER_KEY_EXTI_LINE),

3 0x803' 0022 0=200d HOYS RO, #13

67 L 0x803'002c: 0=f7d2 D=fa28 BL exti_interrupt_fls

% .c SCHARRE BL N2 SRAM #5 @A B

7E GD32H759xM.icf itk AL i i # 2-15. GD32H759xM.icf F.c X 1ECBE 1 E SRAM
TEELN ELCBR:

& 2-15. GD32H759xM.icf H.c LA INER ] SRAM 35 2 B ARG
define symbol __ICFEDIT_region_ROMS5_start__ = 0x08050000;

define symbol __ICFEDIT_region_ROM5_end__ = Ox0805FFFF;

define symbol __ICFEDIT_region_RAM6_start_ = 0x24050000;

define symbol __ICFEDIT_region_RAM6_end__ = 0x2405FFFF;

define region ROMS5_region = mem:[from _ ICFEDIT_region_ROMS5_start_ to
__ICFEDIT_region_ROM5_end__7;

define region RAMG6_region = mem:[from _ ICFEDIT_region_RAMG6_start _ to

__ICFEDIT_region_RAM6_end__J;

initialize manually {object hw_config.o};

define block FILE {object hw_config.o};

define block FILE_init {readonly object hw_config.o};
place in ROM5_region { block FILE_init };

place in RAM6_region { block FILE};

I B hw_config.o S ro BLHiE XAE FLASH L) ROM5_region, it Faifkiz 5=, i
# ik RAM6_region 4b, £ main.c H s iz A5 ik 45 file_init, 7EUH hw_config.c 34
13
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R ERELET, AT file_init BREL, 5¢K.c UM ro BONEE| SRAM, 41#F 2-16. Main.c JE571#%
BT . FER RS R0 & 2-6. 4F.c /B EZ] SRAM 75 & () EFiR:

% 2-16. Main.c HIN#HE LG

#pragma section = “FILE_init”

#pragma section = “FILE”

void flie_init(void)

{
/* Data copy */
char * from = __section_begin(“FILE_init”);
char * to = __section_begin(“FILE”);
memcpy(to, from, __section_size(“FILE"));

}
& 2-6.%;.c XHREBINEZ] SRAM $5EM B

34 #include "gd32hTxx.h" 7Veneer 4 (6) for nvic_vector_table_set:
35  $include "hw_config.h" FI1ES¢Eane
36 022405°0000: Oxf8df 0xf000 LDR.W PC. [PC. #0x0]
; - Gbrie: Set the vector table base address 0x2405°0004: Ux0300'1809 DC32 nvic_vector_table_set
= « gparen e . void interrupt_config{void)
10 4 @retval None 1 :
n y interrupt_config
12 woid interrupt_config(veid) 0:x2405°0008: 0xb5E0 PUSH {R7. LR}
=l nvic_vector_table_set (NVIC_VECTTAE_FLASH, 0x0000):
44 ! Set the vector table base address at 0x03000000 '/ sl @ 0=2405'000a: 0=2100 HOVE Rl #0
=) 45T nvic_vector table set(NVIC_VECTTAB FLASH, 0x0000)3) 022405°000c: OxfD5f 0D=6000 HOVS.W RO. #134217728
16 | } 02240570010 Uxf7ff O=fffe BEL 7¥enser 4 (&) for ..
47 *
It AONC 0014 Owbd01 POE LB0 Py

14
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3.

3.1.

SDRAM -8 #k Se 8k

SDRAM 43 BUhn#k ) SZ B

7E startup_gd32h7xx.s "IN N E L bk A%, W1 & 3-1. SDRAM H B #EH #
startup _qd32h7xx.s I CAHTR:

& 3-1. SDRAM 4y BhnE 3+ startup_gd32h7xx.s HRNRHY

39

36 EXTERN _ iar program start
37 EXTERN SystemInit

38 EXTERN Dolnit

35 PUBLIC _ weactor_table

40

286 Reset_Handler

287

238 LDR RO, = 0x24000000
289 ADD Rl, RO, #0x3000

290 LDR R2, =0x0

291 MEM INIT STRD R2, R2, [ RO ] , #8
292 CMP RO, Rl

293 BNE MEM INIT

294

2595 LLR R0, =3ystemInit

296 BLY RO

297 LDR R0, =Dolnit

298 BLX RO

259 LDR R0, = iar program start
300 BX RO

301 PUBWEAK NMI_Handler

Hr Dolint B %€ AE main.c 1, 1% R EZSEE EXMC #1410 A1 MPU A CBCE, DA
SEE SDRAM L1 pR U Ek.c SCHF R UL, AXAD a2 3-1. Dolnit BB/ CA3FT R :

% 3-1. Dolnit BTG

#pragma section = “SDRAM_FILE_init”
#pragma section = “SDRAM_FILE”
/*1
\brief initialize the sdram
\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_DEVICEOQ);

__10int Lj;

15
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}

for(i=0;i<500;i++){
for(j=0;j<5000;j++);

char * from = __section_begin(“SDRAM_FILE_init”);
char * to = __section_begin(“SDRAM_FILE”);
memcpy(to, from, __section_size(“SDRAM_FILE"));

HR: 75 M7 ARZMBGARCE H, FB bk T 25 B ATHE & 1 bk B, BRI AR AD n 2k 2]
ZE b, fEPUTH & R A4S . GD32H7xx 1 EXMC # SDRAM FHihk 4t v 0xC00000000-
OxDFFFFFFF £ T iZhht Bt . @i fid E MPU (Memory Protect Unit) & 77#%, il: 0xC0000000
Huhk BT $ATHR 4. MPU B B AU 1.2 3-2. MPU BE B AAFSTR -

* 3-2. MPU EEE 1S

{

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 _TYPEQO;

mpu_region_config(&mpu_init_struct);
mpu_region_enable();
/* enable the MPU */

16
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ARM_MPU_Enable(MPU_MODE_PRIV_DEFAULT);
}
£ GD32H759xM.icf XX i Nt A, US4 # 3-3. GD32H759xM.icf 7 SDRAM 4Bt
WEACHGT R«

% 3-3. GD32H759xM.icf - SDRAM 43 BN ACS
define symbol __ICFEDIT_region_SDRAM1_start__ = 0xC0000000;

define symbol __ICFEDIT_region_SDRAM1_end__ = 0xCOOOOFFF;

define symbol __ICFEDIT _region_SDRAM2_start__ = 0xC0001000;

define symbol __ICFEDIT_region_SDRAM2_end__ = 0xCO001FFF;

define symbol __ICFEDIT_region_SDRAM3_start__ = 0xC0002000;

define symbol __ICFEDIT_region_SDRAM3_end__ = 0xCOOO2FFF;

define symbol __ICFEDIT_region_SDRAM4_start__ = 0xC0003000;

define symbol __ICFEDIT_region_SDRAM4_end__ = OxCOOO03FFF,;

define region SDRAM1_region = mem:from _ ICFEDIT region_SDRAM1_start__ to
__|ICFEDIT_region_SDRAM1_end__];

define region SDRAMZ2_region = mem:[from _ ICFEDIT region_SDRAM2_ start__ to
__|ICFEDIT_region_SDRAM2_end__];

define region SDRAMS3 region = mem:[from _ ICFEDIT region_SDRAM3 start__ to
__ICFEDIT_region_SDRAM3_end__];

define region SDRAM4_region = mem:[from _ ICFEDIT region_SDRAM4 start__ to

__ICFEDIT_region_SDRAM4_end__];

initialize by copy { readwrite, section SRAM_FUCN, section SDRAM_FUNC}
initialize manually {object test.o };

define block SDRAM_FILE {object test.o};

define block SDRAM_FILE_init {readonly object test.o};

place in ROMS5_region  { block FILE_init, block SDRAM_FILE_init};

place in SDRAM1_region { section SDRAM_FUNC};

place in SDRAM2_region { section SDRAM_ARRAY};

place in SDRAM3_region { block SDRAM_FILE};

place in SDRAM4_region { section SDRAM_VAR};

&A% SDRAM_ARRAY B3] SDRAM2_region, M T IR, # test.o
4 in# %] SDRAM3_region.

7E main.c 5E X 458 B uint32_t testValue SDRAM, R 414A 4k 1) 4 J5 # 4 uint32_t
test_sdram([5], 8 %4 testFuncInSDRAM, LA SCAF test.c, FERIDUF 3-4. HEE, H
A, HEFLLES BNE T SDRAM 75 & () EfCIF:

R 3-4. BEE. FA. REMCMHHHONERZE] SDRAM 8 5E ML BAES
uint32_t testValue_ SDRAM@’SDRAM_VAR” = 5;

uint32_t test_sdram[5]@’SDRAM_ARRAY”;

void testFuncinSDRAM(void)@”SDRAM_FUNC”;

void testFuncinSDRAM()

17
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uint32_t I;
for(l = 0; | < Oxffff; i++){
}

#include “gd32h7xx.h”
#include “test.h”
#include “gd32h759i_eval.h”

#include <stdio.h>

void test_in_sdram()

{
gd_eval_led_toggle(LED1);

}

REFFIBAT AR SE RN 2 3-5. HEBFIHA N#F) SDRAM 757E (7 B 7T HIZ5 R A 3-2. ¥

K A.c XAENI#EZ SDRAM 75 (7 B Fe/F i 4 BN

R 3-5. B EMNHH N D) SDRAM f8 B BFTEHISE R

test_sdram address is 0xc0001000

testValue_ SDRAM address is 0xc0003000, value is 0x5

&l 3-2. K EREUR.c XM nERE] SDRAM #sse hr BEREFF RS R

136 void testruncInSDRAM (void) @' SDREM_FUNC';
137
138 void testFuncInSDRAM()

uintiz_t is

142
143
144
35 #include "gd32h7xx.h"

36 #include "test.h”

37 #include "gd32h759i_eval.h"”
38 #include <stdic.h>

1

39 SRR

40 ® @Bbrief test files run in SDRAM.
41 * @param None

42 * @retval None

43 d

44  void test_in_sdram()

450 {

@i | EEEDEEESGEIEEE
47 | 3
48

/

139 | .
140
@ 141 R i < 0xffff; i++){
1

L]

for(i = 0; 1 < Oxffff; i++){

testFuncInSDRAN:

O0x=c000'0002: Dxel00 BN
for{i = 0; 1 < O=ffff; i++){

Oxc000°0004: Oxlcdl ADDS

for(i = 0;
0xc000 "' 0006

i< DmffEE: i) {

SDRAM_FILE$$Base:

0=xc000' 2000 O=f8df O0=f000 LIDR.W

0xc000°'2004: 0x0800"208f DCa2
void test_in_sdrami)
i
test_in_sdram
O0xc000°'2008: Oxb520 PUSH
gd_sval_led_toggle(LED1l):

0xc000'200c: Ox=f7ff O=fff& BL

+
O0xc000'2010: Oxbd0Ol POP
O=c000' 2012 0=0000 HOWS

OxfE4f Dm7lff MOVW
YWemesr § (6) for gd_sval_led_toggls:

O0=zc000' 0006

RO. RO, #1

R1. #65535

PC, [PC, #0=0]
gd_swval_led_toggle

{R7. LR}

Veneer & (&) for

{R0. PC}
RO, RO

W& EffH CMSIS-DAP i N iR, 14 Reset fic B &Ik Hardware, 75 0|<x ik \ i

18
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& 3-3. CMSIS-DAP E {74 AL B~ -
/& 3-3. CMSIS-DAP & ik A B

Options for node "Project” X

Categary: Factory Settings

General Options
Static Analysis
Runtime Checking
C/C++ Compiler Setup Interface Breakpoints
Assembler
Output Converter Reset
Custom Build
Build Actions ~

Linker

Debugger Duration: ms Delay ms
Simulator

CADI
CMSIS DAP Emulator

GDE Server Always prompt for
It

probe selection
Jink/1-Trace

I Stellaris Serial no: |:|
Mu-Link

PE micro

STALINK

Third-Party Driver [JLog communication
TIMSP-FET

TIXDS $PROJ_DIR$\cspycomm.log

Cancel

19
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BE “GD32H7XX_ScatterLoading_v1.0.0\Project\IAR _project\GD32H7xx\List \Project.map”
5 R0 & 4-1. 4 BEhnEe T 241 Project.map X AHT7K:

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

13¢ Section Eind Rddress Size Object

ey — -——— === ———— —————=

152 H Ox3ad

135 .intwvec ro code 0280070000 0x3a4 startup gd3ZhTxx.o [1]
200 — 0x200"03a4 Ox3ad

201

202 "Pl": 0x290c

203 -text ro code 0x800"02a4 OxbEc gd3Zh7xx_rcu.o [1]
204 .text ro code 0x800"0£10 Oxa€ RBImemcpy.o [4]
205 -text ro code 0x800" 0fbE Ox3a =zero_init3.o [4]
206 -text ro code O££0 Ox47c exmc_sdram.o [1]
207 -text ro code l4ec Oxl%c gd3ZhTxx_exmc.o [1]
208 .text ro code 0x300"1€08 0xl13€ gd3ZhTxx gpic.o [1]
209 .text ro code 0x800'173e OxZe copy init3.o [4]
210 -text ro code 0x800"17€c 0x148 gd32h7xx _misc.o [1]
211 .text ro code 0x300'18b4 system gd3ZhTxzxz.o [1]
21z -text o code 0x300"1b4c gd3ZhTxx_usart.o [1]
213 Veneer ro code 0x200"1déec - Linker created -
214 Veneer ro code 0x200"1d74 - Linker created -
215 Veneer ro code 0x200"1d7c - Linker created -
21¢ Veneer ro code 0x200"1d84 - Linker created -
217 -text ro code 0x800" 1d8c 0x1f8 main.o [1]

218 .text ro code 0x300'1£34 Oxb0 systick.o [1]

441 "paT: Oxzl4

442 ROM FUNC ro code o000 0xl4 main.o [1]

443 - ool4 Oxl4

444

445 "P3™:

44€ -text ro code 0x803" gd32hTxx_it.o [1]
447 — 0x203"

442

449 TE4T: Ox2ec

450 FILE init 0x20570000 0Oxl2 <Block>

451 Initializer bytes const 0x505"0000 Oxls for FILE-1=>

452 SDRRM FILE ini Ox805'0018 Oxl4 Block>

453 Initializer bytes const 0x20570018 0Oxl14 <for SDRAM FILE-1=>
454 — 0x205"002c Ox2ec

455

45¢€ Ebsolute sections, part 2 of 2: ox38

457 -rodata const 0xzB80€" 0000 0x328 main.o [1]

458 — Ox20&70032 Ox3g

459

4&0 "P5", part 1 of 3: Qx50

461 P5-1 Qooog Qx50 <=Init block>

482 .data inited aoaa 0x4 system gd3zhTxx.oc [1]
4€3 -data inited 0004 0x48 =xfiles.o [2]

464 DTCHMRAM VARTRBLE inited d04c 0x4 main.o [1]

4€5 - 0050 0x50

466

487 "P5", part 2 of 3: Oz54

488 _bss zero aasa 0x50 =xfiles. o [2]

4€59 .bss Zerc ddad 0x4 systick.o [1]

470 - 0Dad 0x54

471

472 "P5", part 3 of 3: 01000

473 CSTACE 00a8 0x1000 <Block>

474 CSTLCE uninit 00a2 0x1000 <Block tail>

475 - "1l0a8 0Oxl000

47€

477 "PE™: Oxl4

4782 -bss .REM Rrray zero alroooo 0xl4d main.o [1]

479 - 0ltool4 Oxl4

420
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481 BT
432 7-1

48¢ "PEM:
487 pa-1
488 RAM RArray

451 "EST:
452 pi-1
453 SRRM FUCH

4358 "PlO™:

508 "ElIv:
505 SDRAM RRRAY

512 "El3T:
513 SDREM FILE

515 Veneer
51 -text

5135 "El4T:
520 £l4-1
521 SDRAEM VAR

483 RAM VARIRELE

514 SDREM FILE-1

inited

inited

inited

inited
inited

inited

zero

inited
inited

inited

ooo
ooo
0004

4030000
4030000

0x2403'0014

4040000
4040000
4040018

0x2

24050000
4050000
4050000
4050008
0x2405'0018

000 o000
o0orao00
O0xc000' 0010

0xc000" 1000
Oxc000"1014

0xc000" 2000

003000
00'3004

Oxd
Oxd
Oxd
Oxd

Oxld
Oxld
Oxld
Oxld

0x18
0x18
0x18
0x18

Oxls
Oxls
Oxle
0x8
Oxe
Oxls

010
010
010
010

Oxld
Oxld
Oxld

Oxld
Oxld
0x12
0x8
Oxa
Oxld

Oxd
Oxd
Oxd
Oxd

<Init block>
main.oc [1]

<Init block>
main.oc [1]

<Init block>
main.oc [1]

<Block:>

:Init block:>

- Linker created -
hw_config.o [1]

<Init block>
main.oc [1]

main.oc [1]

<Block:>

<Init block>

- Linker created -
test.o [1]

<Init block>
main.oc [1]

M map SCEFRT LA & BUR NS AT Ul 455 48 E 19 0 SO 8 X 38
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5.

P SRR

& 51. JiLhRA
MRAS. R H#
1.0 B IRRAN 2024 4207 H 20 H
1.1 N 3 2. MPU Bt B 165 2025405 A 30 H
1.2 HH AN AR “& -+ GD32 Arm Cortex-M 4k 2026 402 4 03 H
FREEM IAR AN HUINE UL 7
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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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