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ARM GCC (GNU Compiler Collection) 2 —E%F% ARM Z2M) 1 J5 4w k45 T H, H GNU 4
LTI K. ARMGCC 5 T — RS T A, g4 (arm-none-eabi-gce). V4w 25 (arm-
none-eabi-as). %% (arm-none-eabi-ld). ke (gdb) %5, HTIFRIET ARM ZEHH
AR R RN

ARMLD (GNU linker) f&— GNU T HBEH 8ERAS, TR 9 B A (10 B ARSCPF (AR T
IFSCHES ESCIREE) BER R A AT AT SR B2 . /2 ARM 2RI IR A SR ST A
ARM LD )" 2 N A2 st % ARM ZEH4 i) H A SCAF

GD32MCU i3 Arm Cortex® M3/M4/M23/M33/M7 P #%7 i, fEF At e, ] U A% T
GCC % 1. 245 1) Embedded builder IDE AT # {4 FF &, ik 4 2 A SO K e SCH bRk %
(F1 P9 A7 AT SRR A DG B . A T B 75 Bh T R A f# A H GD32MCU £ Embedded
builder H FIBEB A, DLK — L85 UL 1) B FiC B o B 2 A AS 2 2 V3 e AN B 2 A 1 2E 1 T AT 3
R BT AR PR DU R B S, R R AR, T DA IRE AR . BRI AR B, LA
1P R AT 45

GD32MCU %z A w56 17 LA JUANEB 43

B MEMORY: & X 7 BIXE&ERINAEAR, W Flash {24 RAM B2 4G H3EFR .

B SECTIONS: & X 7 &/MNE (sections) MAFHA BEFMEME, WAL, REfdE. &5
B RAIBEEESE.

B ENTRY: 8@ VT BEFHANCOHbE, % & Reset_Handler %,

B GROUP: M T¥ZAESUAT AR — AR, (R h — oAb 2.

A F A LL GD32MCU B A 8 # SC - vl it 47 4 ¥, & T GD32 Arm Cortex®
M3/M4/M23/M33/M7 N1 MCU 7= i .
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2. TR R 2 i B
2.1. MEMORY
£ GCCId 3¢+, MEMORY{}EVEH T2 X B brik &N A7AR s . /£ GD32MCU &k, 1
Tz B VLR R 7 AR AR ROZAT i 76 H b s 8 R Py A7 X 38
% 2-1. MEMORY{}iE K — R
MEMORY {
memory_region_name(attribute) : ORIGIN = origin_address, LENGTH = length;
[* More memory region definitions */
}
Hrp, memory_region_name & N A7 IX 38 a4 IFR IR AT, origin_address 1% N A7 X IR T2 46
Huhik, length 2iZ A7 XIRAIKE . Attribute 52 X A7 X3k @ 1, WiRliE (readable). 75
(writable). TT#4T (executable) %&. & WLIKJE 5.
% 2-2. MEMORY % JiLJ&
-rx’: AIEAH4T (Readable and Executable) .
- xrw': ATHAT R ATS  (Executable, Readable and Writable)
-'rw': \[iEETE (Readable and Writable)
-°X: W#4T (Executable) .
# 2-3. GD32MCU MEMORY X 58 X
MEMORY
{
FLASH (rx) : ORIGIN = 0x08000000, LENGTH = 1024K
RAM (xrw) : ORIGIN = 0x24000000, LENGTH = 512K
}
f£# 2-3. GD32MCU MEMORY AZXH X, & X THAWAFXE: FLASH fil RAM.
FLASH nigahitibil & 0x08000000, K2 1024K, RAM ¥ is il & 0x24000000, K F&F
#& 512K, FLASH XA AT #4047, RAM X3 AT 1327 5 AT AT .
2.2. ENTRY

FEREREIA T, ENTRY dr &M T ERF AL S (Entry Point), RIFEFFHAT R 26 L -
HAokUE, ENTRY @ RVFETRE —MESIEAEF AL R, AR POmBMHITH, 1%
6
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2.3.

2.3.1.

il &K XA 5 FHIGHRAT -
ENTRY iy & i ifiik:

# 2-4. ENTRY B — R
| ENTRY(symbol) |

HAr, symbol & — NMEFEFE T E XS, @2 —DNREEr M2, 7 A
HATHS, 628 X5 BRIt b G 3UT . 8%, ENTRY 5448 € RIR B
R LK) Reset mE bk, BIREFEEIHE —%$ES.

% 2-5. GD32MCU ENTRY RN O &
| ENTRY(Reset_Handler) |

1 GD32MCU ', Reset_Handler 27 A K%, #id ENTRY(Reset_Handler)fiy 4
Reset_Handler B%UE 2 NFET I 5 o 2 P B N R0 T IR, A FE 28K I Reset_HandIer
PR AL FTAR 3R A s b A AT

SECTIONS

FEFERE A, SECTIONS fiv 4 HI 5% XFEFF 751N BL (Sections) I FEAIHES T 5. B
PEFAENAFHHER AT, ORI E. BB HEHESE, SECTIONS i< fo v iR € X
LE BUE N AEH R 70 1 DL o

PLF 42 SECTIONS fig & (1) — i

% 2-6. SECTIONS &K — B
SECTIONS {
sectionl : {
I* sectionl [{INZE */

}

section2 : {

I* section2 fIPZE */
}
I* EZBIE L

}
£ SECTIONS &, WLLE XZABL Wil E. BB, B, POl E E
MBI OuERRAS BUg @ AR AR PE AT 2 o RSB 1 SORF ELAERE M 2B AR AT $0AT ST B 2R 32
GRIVEST AR IRYINEd

VMA 1 LMA

£ GCC HEE A, VMA 1 LMA Z P AMZ 0, T2 s R 7 BAE WAE TR I 0 Ao

B VMA (Virtual Memory Address)RI B N fE AL, AR P I8AT I BE T CE I N A7 bk, R
-
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NIEAT S HuhE .
B | MA (Load Memory Address) BIingk i f7sthhl, &F2E ek it B g i Eishhl, K
R AL o
ERZHIENT, X b EHFER (Pl B/ Flash st R ). EERANRRS
t, EAAE A AT RGN EEE B (data): &R AFEEEE S KL Flash o
(LMAD, (HAEFREFPIafT i AT Z i B 5 5 1 RAM 1 (VMAD.

VMA # W5

LK VMA 5K # 2-7. VMA B SHFR

% 2-7.VMA ¥ LB

1. FERAAEXE
data : {
*(.data*) I+ {4 A data AL HIEE I Zs
}> RAM ¥ VMA 511 RAM A7 X3 */
I
* P

* - A TIE AN A X 44 FR
* o BEEER E S RAM XIS (AR a6t bt T 45 50 id
* - R RAM DX U A B . A S R B T R

*
text:{
*(.text*) I WEFARBS BN
} > FLASH I* VMA $515] FLASH A A7 X IR */
Jx
LR

* - ARND B EEAE FLASH HR3AT
* - FLASH [X 3 7 HA R R T s vk
* - VMA = LMA, TEHRE

*/
2. HEdReit
.data 0x20000000 : { I* B4R E VMA 2 0x20000000 */
*(.data*) I A AT data BEA A+
}
I
* P

* - R E BURE dR ik

* - GG TR R B A A R 3
*o B GRZRIETE, bbb R XU
* - iRzl O S R, SRR RS
* - VER: MUk A R A R N AT L




&

GigaDevice

AN200
& AT Arm Cortex-M 4-FE 2% 1) GD32 Embedded Builder %

FMNAST A5 W

*/
3. FERAXIFEH
.data ALIGN(4) : { P VMA X552 4 FA5I 5+
*(.data*)
}
I
* YL
* - ALIGN(4): ¥ UaThr B 553 4 il 5t
- GnERYETALE O, MRS, WiERSRXESE, m LA EIR R 4 TR
*/

.data ALIGN(0x20000000, 8) : { 1* 48 HUIERY 8 TR SE #
*(.data*) I W& HTA . data BEZE *
}
I
* Y

* - ALIGN(0x20000000, 8): # 0x20000000 X% %I 8 =151t

*o E—ASEL HhdEbLE, BANSEL KSR (AR 2 D
* - Xl

*  ALIGN(0x20000001, 8) = 0x20000008 ([ _L-%5%)

*  ALIGN(0x20000000, 8) = 0x20000000 (.4 7)

* . 8 TR FE T 64 A3 EL double 257

*/

4. fERAMHERER

.heap (. + 0x1000) : { [* HE VMA = 4Hi0E + 4096 71+
_heap_start = .; 1 R SRHER R AR Rk */
. = . + 0x1000; * T AKB HEZs[E] */
_heap_end = ; 1% S HER A R b

}

I

* P

* (AR RN AT AL E A

* - 0x1000 = 4096 717 = 4KB

* - LR 4TI E A R ES 0x1000 1 Ay HE 1 L A i
* - EHT A TR B AL

* - HFH AN 0 2 A TR

*/
.data (ORIGIN(RAM) + 0x100) : { /* .data B VMA = RAM ji2ifiHbti: + 256 =45 */
*(.data*) /* & AT . data BN+
}
I
* P
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* - ORIGIN(RAM): FKHL RAM PN £ [X 435 (19 EC & s b1l
* . Ox100 = 256 i, # RAM 2417 B i 256 T 75736
* =T N T I e R A R 4 TR 2 T

*/

LMA % BBk

LI LMA B 3:tn % 2-8. LMA B 53R.

% 2-8. LMA ¥ L5k
1. LMA=VMA
text: {
*(.text) ¥ LMA = VMA, IS E AL Flash 4T */
} > FLASH
2. fEH AT B
[ BARHAE %/
.data : AT(0x08010000) { /* LMA = 0x08010000 (FLASH A1 B ffkdutl)

*(.data*) P A5 AT data BERI N 2E */
} > RAM [*VMA = RAM X1 G2ATI/E RAM Hijjia))  */
[
* brﬁﬁﬂ

* R AR g I A4 1) FLASH (1) 0x08010000 Hshit:
* - FEFIZATIN CPU i1 RAM X ik
* - T ELE BARAD R 44 A 0x08010000 £ il #] RAM
*/
I AR
data : AT( etext) { /*LMA = _etext £S5 [{hhhlt Gl 2R BRL R E)
*(.data*) I A5 AT data B s+
} > RAM * VMA = RAM [X 15, */

P AEFERIEA ¥

.data : AT(ADDR(.text) + SIZEOF(.text)) { /% LMA = text Exititl + text Bik/N
*(.data*) I* B A data BUR A+
} > RAM [* VMA = RAM [X 15, */
[
* i

* - ADDR(.text): KX text Bt[t) VMA btk

* - SIZEOF(.text): FRHL.text Bt A/~

* o TR JLE text BLA R Ikt

* - Hift.data BEEIRTE text BEZ 5, LA

*/
3. B
data : { P BN E X FFUE *

10
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*(.data*) [+ 4 T . data BRI A+
} >RAM AT>FLASH [* VMA=RAM X1, LMA=FLASH X1 */
/*
* YA

* - >RAM: 85E VMA i fl RAM PAZEIX 3 (g {7 k)

* - AT>FLASH: 185 LMA ff ] FLASH WA£ X3 (FEfifithb)
*- fRVEEA T, kS T HbEETH A

* . LT AT(>FLASH) { } > RAM

* - BERLEE A BIAE FLASH [X 3843 it 3% 4L Hu bl
*/

4. XFFH LMA
.data : AT(ALIGN(0x08008000, 4)) { /* LMA %75 %| 0x08008000 [t 4 ¥ 7 */
*(.data*) I* A& A . data BAHIN A ¥
} > RAM ¥ VMA = RAM [X 3k */
I
* P

* - ALIGN(0x08008000, 4): # 0x08008000 X 5% 4 =15t

* - i 0x08008000 CL4: 4 ikl 5%, NHihEAZE

o WURAFE, M R R  4 FAE

* o WFFA TR E N AT IR PERE, e RE (B R E 1 M bk 55

* - HXSHME: 4 FAT(32 ). 8 (64 fi)

*/

1 XFERBIRRE *

/* ALIGN(0x08008001, 4) = 0x08008004  [fi]_Fxf 5 */

/* ALIGN(0x08008000, 4) = 0x08008000 C.Xf5%, AAE */

* ALIGN(0x08008003, 8) = 0x08008008  [1 [ 7 % 8 il 7t */

VMA 5 LMA 445

TESERRI TR, JRATEH 265 A LaRiEVE, FIREH] VMA BT LMA [0 5 5k, BLR
Re—MNEFNBE SR, 1128 2-9. VMA &5 LMA 425555, B2 R AT 5% _(AN311
GD32H7xx Embedded Builder ##(H1# 1 %1)-

#£2-9.VMA 5 LMA HE&FH

.SECTION_NAME ALIGN(VMA_BASE_ADDR, ALIGN_SIZE) : AT(ALIGN(LMA_BASE_ADDR,
ALIGN_SIZE))
{

. = ALIGN(ALIGN_SIZE); 1x %55 *

__SECTION_NAME_start__ = .; I RRIERS

KEEP(*(.input_section_name)) I* FINEL */

. = ALIGN(ALIGN_SIZE); I* g5 TR H

__SECTION_NAME_end__ = ; 1* GERAES H

__SECTION_NAME_size_ = _ SECTION_NAME_end__ - _ SECTION_NAME_start_;

11
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B AS A1 B
1 KN #
}
1 ZHL
* SECTION_NAME DB FR (I .user_data)
*VMA_BASE_ADDR D VMA St GeATrf ik
* LMA_BASE_ADDR D LMA S E Ons/A7 g shib)
* ALIGN_SIZE DS (4,8, 16)
* input_section_name : MABAFE (40 .data.user)
*/
THA4H7E GD32MCU & X BN % .
2.3.2. .verctors

£ GD32MCU HHE 4 E LT . 5B X —A % N.vectors 1B, “{7 F “}” X% K5 H T2 LB
HINZ. .vectors BEN &2 2-10. GD32MCU .vectors £F.

% 2-10. GD32MCU .vectors Bt

/* ISR vectors */

.vectors :
{
. = ALIGN(4);
KEEP(*(.vectors))
. = ALIGN(4);
__ Vectors_End = .;
__Vectors_Size = __Vectors_End - __gVectors;

} >FLASH

KB E T 444 8. vectors (B, 47U (interrupt vector table) S8 A%, Jf:
K iZB YL ) FLASH 72688

.= ALIGN(4);: BATREGR—AMF RS, CRAMOE (O MFE 4 FHGR. 18240067
SRRSO T4, BRI 4 X IR,

KEEP(*(.vectors)): XATUIS{EAH KEEP 4 {i#F.vectors fF 5 ARG, 18 * R ILEC B
HHWN vectors WIFF5 . IXZIE AR ITH %R N .vectors [T 5 AR 1l Or B 1E i 2828 )
H bR

.= ALIGN(4);: FRIRATR S H0E, BIRBLE RO E (O e 4 T mEsK.
_ Vectors_End = .;: iXATARRSH 51 A7 B COMIMEIRS_ Vectors_End 75, i Tid3% .vectors
SNy A=

_ Vectors_Size = _ Vectors_End - __gVectors;: iX470i% 15 .vectors BLiI KN, oK 45 3
k45 _ Vectors_Size 5. K/ .vectors Br&i AL E A —A~%A_ gVectors FF5 (FF
TR EL S SRR AR B0 (2 2.

12
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>FLASH: 4TSI %K vectors B/ ERF) FLASH fRfigas b, SEdEds oz B N A E
TE FLASH 771l 23 )3&E 40 E

2.3.3. text

text BN &2 2-11. GD32MCU .text £7.

% 2-11. GD32MCU .text Bt

text:

{
.= ALIGN(4);
*(.text)
*(.text*)
*(.glue_7)
*(.glue_Tt)

*(.eh_frame)

KEEP (*(.init))
KEEP (*(.fini))
.= ALIGN(4);
/* the symbol ‘_etext’ will be defined at the end of code section */
_etext = ;
} >FLASH

text BUH T 1780 7 ARES B
.=ALIGN(4);: #{R 4 ATHbER 4 X551

*(.text). *(.text*). *(.glue_7). *(.glue_T7t). *(.eh_frame): VLEL A [ ACESBL, K e ATT8 B 7E text
Borp, Horbr, text filtext*ILEC AT A brdEARAS B, .glue_7 Fl.glue_7t UGHEC Thumb-1 Fl Thumb-
2 AR .

KEEP (*(.init)). KEEP (*(fini)): fREA WAL BN . XEBOEH 05 17 8 shi
AEE S 75 BEHAT AR

.= ALIGN(4);: IR L ATHIAER 4 755 571
_etext=;: X _etext fi'5, RGBS AL,
>FLASH: 88X MEBIINAHETE Flash {7if#%+

KEEP (*(.init))A1 KEEP (*(.fini))iX P45/ ) 754 22 A op B T 0 O e AR B e et R vp
W AR, AN, X SRS BOE AL & — Lo 7E R 8 B AN 2 1R 75 AT IR 5 BR Bk
B4,

*(init): XANFEVCE FTE brid finit RS E. ERZHIEN T, .init B8 TERF
Ja B T AT I — S A A ARED , B AR A A 4 R AR B L TE B AR A L X AR AL A maing()

13
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B A S 33
PR E 2 AT
*(fini): XANRIEXVCE A bR C M fini AASBL. fini Beh & 1 ERE P 4RI 77 AT I —
SIS HEARD, B AR YR . SRH SO IR AR AL H 7E main() R BUR Bl 2 S HAT
T ARSI AS i F KEEP KT, X 45 init A1fini Bt AR AN 2 i B se A4, B
fELERE 7 B oAttt 7 % A 8 b 5| e
2.3.4. .rodata
.rodata Bt N &4 2-12. GD32MCU .rodata £¢.
% 2-12. GD32MCU .rodata B
.rodata :
{
. = ALIGN(4);
*(.rodata)
*(.rodata*)
. = ALIGN(4);
} >FLASH
XANBH TR 52 8dE (read-only data), @% &FE P R B S 7178 . KIX S5
e Huely, BB E AL Flash &5 R SLfAfig a8
.= ALIGN(4);: HfR AT HbEE 4 F %551 .
*(.rodata). *(.rodata*): ULACFT 4 #5ic N.rodata Ail.rodata* i) H 2504l B, K e 18 E
1E.rodata Bt
. =ALIGN(4);: FRBfR 4ATHIIE 2 4 750 5 0.
2.3.5. .ARM.xx

ARM.extab BN 251 2-13. GD32MCU . ARM.extab /.

% 2-13. GD32MCU . ARM.extab Bt
ARM.extab :

{

*(LARM.extab* .gnu.linkonce.armextab.*)
} >FLASH

ARM : {
__exidx_start = ;
*(LARM.exidx*)
__exidx_end = ;

} >FLASH

14
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ARM.attributes : { *((ARM.attributes) } > FLASH

ARM.extab H T 7 ARM ¥ % (exception table), ¥ f&—Lb 5 75 AL FA 1S B
*((AARM.extab* .gnu.linkonce.armextab.*) : UL i BT A #x id AN .ARM.extab*
8¢ .gnu.linkonce.armextab. *IJ N %, FFIG EATK E . ARM.extab B,
ARM A 17 ARM 55 % (exception table), i 4 7 — L8 5 7 5 A HAH 5 95 4 B3
o
__exidx_start = .;: & X5 exidx_start, Fonw RME AN,
*(LARM.exidx*): VLECHTE Fric A ARM.exidx* (N 25, ¥ e ATk 8 £ . ARM B .,
__exidx_end =.;: EXFS _ exidx_end, FIRFHERILE R ML,
>FLASH: f5EX MBI A B EAE Flash £7fifi s
ARM.attributes H 7777 ARM Fif7 BTG B, 8% R L 59 eds. BRI R,
{ *(AARM.attributes) }: UL i A A7 #» ic & .ARM.attributes [ 1 %, 3F % & 111 i &
7£.ARM.attributes B,
> FLASH: #RERXMBU N AR EAE Flash f7fiff 45

2.3.6. XXX_array

Bt e LT =4, Lpreinit_array. .init_array fl.fini_array, XUSE ] TAEIBAERLF IS
ATHT WIEAGBY BORISE B B AT I BR300 3R

Xxx_array BN & W2 2-14. GD32MCU . xxx_array £.

% 2-14. GD32MCU . xxx_array Bt

.preinit_array :

PROVIDE_HIDDEN (__preinit_array_start = .);

KEEP (*(.preinit_array*))

PROVIDE_HIDDEN (__preinit_array_end = .);
} >FLASH

.init_array :

PROVIDE_HIDDEN (__init_array_start = .);

15
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KEEP (*(SORT(.init_array.*)))
KEEP (*(.init_array*))
PROVIDE_HIDDEN (__init_array_end = .);

} >FLASH

fini_array :

{
PROVIDE_HIDDEN (__fini_array_start = .);
KEEP (*(.fini_array*))
KEEP (*(SORT(.fini_array.*)))

PROVIDE_HIDDEN (__fini_array_end = .);

} >FLASH

.preinit_array
XA B TAETAERR 1847 AT I B 2081 36

PROVIDE_HIDDEN(__preinit_array_start = .);: & X 7 —/NEFS _ preinit_array_start,
FoR.preinit_array B aG bk

KEEP (*(.preinit_array*)): {£8 A bric N preinit_array (IR 2, XN REWAE T —LE
FE P I8 AT I 75 BT I LG 1k B 2

PROVIDE_HIDDEN (__preinit_array_end = .);: & X T —/BEfFS _ preinit_array_end,
FoR.preinit_array B4 gk

>FLASH: fi5€X BN BB AE Flash f#ffids .

.init_array

A B AR TR P HIAR AL B BURAT [ B 281K

PROVIDE_HIDDEN (__init_array_start = .);: & X 7 — MBS __init_array_start, &
JN.init_array B 4G HuhlE .

KEEP (*(SORT(.init_array.*))): fREFTE LA .init_array* IR, IR NI ZFREEAT
HEFF o

KEEP (*(.init_array*)): {#8 Fr A bric A.init_array BN A, XESN B W AT T —BAERTY)
BRI B ST IR AE 1L BR AL

16
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RN A S A L

PROVIDE_HIDDEN(__init_array_end = .);: & X T — MBI 5 __init_array_end, #*
7I~.init_array Bt f)45 a il .
>FLASH: $858 X4~ B A A48 E #E Flash £26ifi a5
fini_array
XA B A7 TRLEFE T 45 R BT 1 s 4081 32
PROVIDE_HIDDEN (__fini_array_start = .);: & X T —/NF&i 5 _ fini_array_start, #*
7~ fini_array Btiicin bt .
KEEP (*(fini_array*)): {8 FrEFric A fini_array HIRZ, XEH B AE T —BIEE T4
B B 5 AT (75 P R
KEEP (*(SORT( fini_array.*))): {#¥FTH bric A fini_array*fIN 2, FHEEE T8 2R34T HE
o
PROVIDE_HIDDEN (_ fini_array_end = .);: & X T — /N FBE 5 _ fini_array_end, *
7 fini_array Bt 45 SR b
>FLASH: 4852 iX 1~ Bt A 545 i & 7E Flash 7 fifi#s .

2.3.7. .data

data Bx N &% 2-14. GD32MCU . xxx_array £ -

& 2-15. GD32MCU . data Bt

/* provide some necessary symbols for startup file to initialize data */
_sidata = LOADADDR(.data);

.data:

{

. = ALIGN(4);
/* the symbol ‘_sdata’ will be defined at the data section end start */
_sdata = ;
*(.data)
*(.data*)
. = ALIGN(4);
/* the symbol ‘_edata’ will be defined at the data section end */
_edata =
} >RAM AT> FLASH

RABJH T AT A B B, fERE PP N8 2 RAM Hh i, data BOH i 9 A 24 2 1) ) RAM
SR IVASE A=

_sidata = LOADADDR(.data);: Kf.data Bt in#btt (e 45 _sidata #75, XRS5 & H T
JE B SUAF FPAT A A B A R A

17
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. =ALIGN(4);: THLRAHTHINER 4 TR 551
_sdata=.;: EX T —MF'5 _sdata, FRPIGEEHEB MG HIE .

*(.data). *(.data*): VLHCHTA bric N.data B.data* N 7%, FHRE e E £ . data Bt .
.= ALIGN(4);: TR M HTHIER 4 755 571
_edata=.;: EXT NS _edata, FaRYIIHILEHEBSE R E

>RAM AT> FLASH: 5 X /MBI N A #UCE /£ RAM 1, {H & ) FLASH Hin#.

2.3.8. .bss

.bss By W %5l 2-16. GD32MCU . bss /.

% 2-16. GD32MCU . bss B
. = ALIGN(4);
.bss:

{

[* the symbol ‘_sbss’ will be defined at the bss section start */

_Shss = ;

__bss_start = _sbss;

*(.bss)

*(.bss*)

*(COMMON)

. = ALIGN(4);

[* the symbol ‘_ebss’ will be defined at the bss section end */
_ebss =

__bss end_ = ebss;

} >RAM

bss A TAHBRYIIGACKI BB, EREFINEE] RAM HG, bss BUP TN ESBAIGH

=5
o

.= ALIGN(4);: #afR 4 ATHbbEE 4 A0 551
_sbss=.;: X T —MFS _sbss, Fix BSS Bt
__bss_start__=_sbss;: 4 BSS BifgihthlE L T — AT 5 __bss_start__.

*(.bss). *(.bss*). *(COMMON): VLECHTA fric A .bss. .bss*5 COMMON HIN%, H¥E
I B 7 bss Bt .

. =ALIGN(4);: PB4 ATHIE 2 4 750 5 1.
_ebss=.;: XTS5 _ebss, Fin BSS B4 AL,

__bss_end__ = _ebss;: A BSS B H bt E LT —ANEEAT S bss_end .
18
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2.3.9.

2.4.

>RAM: $REX/MEHFINEHE ST RAM H,

.heap_stack

2 2-17. GD32MCU % 5E X
__stack_size = DEFINED(__ stack_size) ? __stack_size : 2K;
__heap_size = DEFINED(__heap_size) ? __heap_size : 1K;

KB & — AN RIAR, H T X4 N stack_size fl__heap_size 555, IE¥IHLE
[PIME -

DEFINED(__stack_size): X2 —M%EHIr, HT AR5 _ stack_size £ C&pE it
WH  stack_size &M e L, WERIE true (JEZ{E); HNR[A false (FEAEH).

?: KA, KT if-else Z5H, FITARIE AT HBORIE A R

__stack_size : 2K: IX R &R IE XA Wk stack_size B4 G (1 NED,
MiESE_ stack_size MIMEAENRIEAXIIME; B CFEAED, % 2K (2KB) 1ENRIEXM
1.

Wik __stack_size L& Sk, WIOREA H5A HOME

Wik stack_size %A HwE i, WP HYIMGM N 2KB (2048 F71).

__heap_size fl__stack_size [F]#.

.heap_stack Bt A %111 2-18. GD32MCU .heap _stack 5.

% 2-18. GD32MCU .heap_stack Et
I* heap and stack space */

.heap_stack :
{
. = ALIGN(8);
PROVIDE (end = _ebss);
PROVIDE ( _end = _ebss);

.=.+_ heap_size;

PROVIDE( _heap_end=.); .=.+_ stack_size;
PROVIDE( _sp=.);
. = ALIGN(8);
} > RAM
GROUP

GROUP it &/ 2 AU — ME R AL, BEIR S & R R, HRIPTA RS AR
BT o SX0S T AR R 2R 2 18] AR EL AR B 22, 4R 5312 libgee.a Al libe.a 2 [A) AT BEAFAE HIFE A 51 H
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#& 2-19. GD32MCU GROUP

/* input sections */
GROUP(libgcc.a libc.a libm.a libnosys.a)

ALK GROUP &4+, libgec.a. libc.a. libm.a Al libnosys.a #&PU/NZESC/:, ©AT10 54
BT mIRRHSATI SR C bRiERE . B DL R SR A DG eR Ao B R X e P S L
—/~ GROUP i&A) 1, w] DA B8 70 A BRI Ks e AT 1 S — AN Aok b
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B2 JRA SC A B
,).IL, »
3. i 0 5] f
3.1. AR B M SRAM 3 3hiE5%
1. BEEEE R MEMORY WM RCASE], #ASH RAM K/, % RAM 2[RI NPT
e, LA GD32F527xS it A, & SRAM K/NA 512KB, H84 A LLK MEMORY 4Bt
mr:
% 3-1. MEMORY 4B
MEMORY
{
FLASH (rx) : ORIGIN = 0x20000000, LENGTH = 256K
RAM (xrw) : ORIGIN = 0x20040000, LENGTH = 256K
TCMRAM (xrw) : ORIGIN = 0x10000000, LENGTH = 64K
}
Horf FLASH Z3[a 43 fit iy 256KB, fihHidl A 0x20000000, RAM %3] 43 Ay 256KB, #aih
Hihk A 0x20040000, B¢ HR 4 S2 bR 7 R BT 2 BT .
2. {ETF R ACHS ot o i 1) B 2 i B2 21 0x20000000 Hidik. ' NVIC_VECTTAB_RAM £k
I A SRAM i#EdsHll, VECT _TAB_OFFSET Jyittiatik it ds ik, T o5 Rt
s, RS BT, X B AmFEE N 0x0.
x 3-2. FliRERKE
nvic_vector_table_set(NVIC_VECTTAB_RAM, VECT_TAB_OFFSET);
3. AR UM T, et BOOT H1°F, ik A &AM SRAM B3, DL GD32F527xS # H
J9t6l, ¥ BOOTO 1 BOOT1 1&#% & i
4. EFmF TR, @i map b 3N DEBUG mJ LI %25 MCU R SRAM #iht
o
3.2. WA g in TCMSRAM Bk

TCMSRAM s2& E# & 177 SRAM, 0] DLFRAA SR, £ GD32F527xS &>+, % SRAM
K/NK 64KB, H AR B IX B RAM, 75 B2 40 F #4F

1. EHEEBC M MEMORY H5E SUX By N AF o

# 3-3. MEMORY 43t
MEMORY

{

FLASH (rx) : ORIGIN = 0x20000000, LENGTH = 256K
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RAM (xrw) : ORIGIN = 0x20040000, LENGTH = 256K
TCMRAM (xrw)  : ORIGIN = 0x10000000, LENGTH = 64K

}
2. TEBEH ORI temsram ZBRE AT, BRI T

# 3-4. tcmsram Bt
_sittmram = LOADADDR(.tcmram);
.tcmram :
{
. = ALIGN(4);
_stemram = ; /* create a global symbol at tcmram start */

*(.tcmram)

*(.tcmram®)

. = ALIGN(4);

_etcmram = /* create a global symbol at tcmram end */
} >TCMRAM AT> FLASH

3. fEEURBISCIE, FEJR BN bss WAL TE UG » ININXSAF A temsram H (1R AT 4]
k.

% 3-5. tcmsram #4444

Zerobss:
Idr r3, = _ebss
cmpr2, r3

bcc FillZerobss
movs rl, #0
b Itcmsram_Datalnit

Itcmsram_CopyData:
Idr r3, =_sitcmram
Idr r3, [r3, r1]
strr3, [r0, rl]
addsrl, rl, #4

Itcmsram_Datalnit:
Idr rO, =_stcmram
Idr r3, = _etcmram
adds r2, r0, r1
cmp r2,r3
bcce Itemsram_CopyData

[* Call Systeminit function */

bl Systeminit
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4. AEM A RN E A s A& B tomram B, € UOTVEITT -

® 3-6. ZEMHFA S HUNE B temsram B
__attribute__ ((section(".tcmram"))) uint32_t testArray[10] = {0,1,2,3,4,5,6,7,8,9};

__attribute__ ((section(".tcmram"))) uint32_t add_value = O0;

5. fEFMI P ARG A i CRIEEE AR R, i map SCPFRT DU BB AR B D2 A
Jit %) TCMSRAM

& 3-1. Map X &F

5011 . CCMIam 0x10000000 Ox2c- load: address- 0x05000cal

§012 0x10000000 .-=-BRLIGN. {0x4)
501 0x10000000 _stcmram-=- .
14 Y {.tcmram)
1 . tocmram Ox10000000 0x2c .fﬁpplicatiqumain.o
1 0x10000000 testldrray
1 0x10000023 add_walue
1 ¥ ({.tcmram¥)
1 0x1000002c .+=:BALIGH. (0xd)
2 0x1000002c _etcmram-=-.
3.3. WA B HEAR
3.3.1. HNFIRE
PN R/NRE
TERERSC R FE S, Hb__heap_size 7] DL K/ N 2KB.
R 3-7. {ARSE 1
.bss:
{
[* the symbol ‘_sbss’ will be defined at the bss section start */
_shss =
__bss_start = _sbss;
*(.bss)
*(.bss*)
*(COMMON)
. = ALIGN(4);
/* the symbol ‘_ebss’ will be defined at the bss section end */
_ebss =
__bss_end__ = _ebss;
} >RAM

/* heap and stack space */
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.heap_stack :

{
.= ALIGN(8);
PROVIDE (end = _ebss);
PROVIDE (_end = _ebss);
.=.+___heap_size;
PROVIDE( _heap_end =.);
.= .+ __ stack_size;
PROVIDE( _sp=.);
.= ALIGN(8);

} > SRAM

LRy, SRAM A4 AT a0 T B .
& 3-2. SRAM 475 &

unused ram
unused code memory - stack top
stack ¢
-4—— _heap_end
heap
-«— _edata~ _ end
S~ -4—— ebss
.data S~ .bss(un-intialized global and static
S~ varibles)
«— _sdata_  datacopy «— _sbss
.rodata S~ .data(intialized global and static
S~ varibles)
- _etext S~
A <4—  0x20000000
text SRAM
vector Table
~-—— 0x08000000

Flash

ER: 7E.bss B a i B SUNMER R ahthhl, B_end 5, HhhEFRZXUFXT 5% .

R e il 7 2 T A+ 75 B 00 56 5%

TEBERE P 5E X IF)_etext. _sdata. _edata. _sbss. _ebss iX 6555 g & AN B4 bbb 5
B, BRI R data AlLbss FIMIAAIL, 21 BI85,

HEARE A T3 E

TERE B O R HE R UG T E AR
x 3-8. HERHAR 2

__heap_size = DEFINED(__stack_size) ? __heap_size : 2K;
__ stack_size = DEFINED(__stack_size) ? __stack_size : 2K;

24



&

GigaDevice

AN200
@ T Arm Cortex-M 4b3# 23 11) GD32 Embedded Builder %%

PRI AS S B
.heap 0x20001000:
{
. = ALIGN(8);
_end =

.+= __heap_size;
PROVIDE( _heap_end =.);
} >RAM
.stack 0x20002000:
{
. = ALIGN(8);
. += __stack_size;
PROVIDE( _sp =.);
} >RAM

HAr4r a3 0x20001000 AFshiE & O HEfS G, K/ A 2KB, 0x20002000 HF-zhiE &
(e aE b, K/ 2KB.

EE:

1. MEARRROHAEFh e E R, FEENAF I, BRI BE S, KRR
2. MERRMEC LA BETE T TR 5 .
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e B
4, R [ sk
K41, [REFH
RAS A H i

1.0

HIRRAT

2025412 H 3 H
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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 (camera/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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