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2.

2.1.

2.2.

T IAR M RISC-V WiZH IEC60730 NEEBE
IEC60730 NiEERIEFE

AHET GD32VF103V-EVAL V1.0 JFAREE R IEC60730 AR, @l iZ A\ UERE 7 SEBR
MCU A/ (CLOCK. CPU. FLASH. RAM. Watchdog) HZhfgtaill.

IAR ¥ 15448 IEC60730 tAilFJERE T Eclipse ¥4 T i) IEC60730 tAiEE TR, FHEMAIELLT
A A& 2-1. IEC60730 A dEAJE/CATi 7 -

2-1. IEC60730 A\ ERAHE

B gd3av
B gd32vf103 test_
] gd'_‘u.ﬁ 03 _test_clock.h

W gd3avi D.-E_te:,t_r:lﬂr:l-:._r nl.h
B gd32vi103 test clock m2.c

B gd32vi103 test clock m5.c
] gd?;‘rﬂl}? test_clock_m5.h

W gd3avi D.-E_te:,t_r:p u_ru n_er:l ipse.S
B gd3a2vf103 test flash.c

W gd3avi103
Ef' gd 32vf103 ¢

B gd32vf103 test program_counter.h
] gd32vf103_test_ram.c

W gd32vf103 test ram.h

W gd32F103 test_

B gd32vf103 test runh

FE IAR TiE

fEAL 7 eclipse FREE(1) IEC60730 AL SCHFIE FFiY EWRISCV 30k, #AJ51E IAR (IAR
EW for RISC-V 1.40.1) v TR, Wil TP SCfF, SRR nse s, TR R
A H WA 2-2. IAR TFEAFRN/R~. Ho, S0 gd32vi103_test cpu_prerun_IAR.s Al
gd32f30x_test_cpu_run_IAR.s JE H#iE &% & 2-1. IEC60730 A sFEIRACAFH 1S+
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2.3.

gd32vf103_test_cpu_prerun_eclipse.S fil gd32vf103_test_cpu_run_eclipse.S Ky #4158 %K.

& 2-2.IAR TIEREF

Files
2N IProject - Debug

=1 W Application
go32v103_jt.c
rnain.c
systick.c
B Doc
B GD32vF103_EvaAL
B GD32VF103_Peripherals
- B IECA0730_ClassB
— [ gd32.A103_testh
g 32103 _test_clock.c
[l gd32.A103_test_clock.h
[6] gd 324103 _test_cpu_prerun_lAR.s
[ gal324103 _test_cpu_run_lAF s
qd 32103 _test_flash.c
[ gdd3244103 _test_flash.h
— [ gd 32103 _test_lihopth
gd32vf103_test_prerun.c
— [ gd32w103_test_prerun.h
gd32wf103_test_program_counter.c
— [ gd32wf103_test_program_counter.h
gqd32v103_test_ram.c
— [ gd 324103 _test_ram.h
o 32103 _test_run.c
— [ gd32vf103_test_run.h
-0 W RISy
=1 W drivers
n200_func.c
—=1 W eny_|AR
(] cstartup.s
lowe_lessel_init.c
L= i stubs
[c] write.
B Output

B

B cstartup.s 3

IEC60730 H Ufetksill 7 AP EL, RS Az BAEIT B, I ZEE L cstartup.s X
i, ERERIEAT 3] main()BR B2 BT J5 1T test_prerun() ik, MMM ARG EEERK, RNz
JEARAS N 2-1. F5g7 test prerun() G Fn. HRERE_ iar_data_init2() ek 205 75 1
test_ prerun() R 2 E IR A, FH AT test_prerun() B £ AT i #2 & B IR
__iar_data_init2() e ECW BB RTAG AL, T2 main() R £ printf() sk 0072 T EE B .

& 2-1. %N test_prerun()E %
EXTERN test_prerun

CfiCall test_prerun
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call test_prerun
beq a0, zero, ?cstart_call_main

/I Reinitialize the data segment
EXTERN __ iar_data_init2
CfiCall __iar_data_init2

call __lar_data_init2

2.4. (3 ' gd32vf103_test_cpu_prerun_IAR.s F

gd32vf103_test_cpu_run_IAR.s CfF

56 23 W B W E R TR 4T Y9 %, gd32vi103_test_cpu_prerun_IAR.s Al
gd32vf103_test_cpu_run_IAR.s X dlfl, SERiEE G, TR NE AR 154 ret,
NI Sk ret" i B U end T84, gaikiE it . 76 5 SRR T & B, IR In“ret’ 1R 4 8 & “end”
84, BFYIEEEIZT, THMNARLSILEMAH, B ret’ 5 end”.

# L ARM BB FOCPU K W IAR IR BEMOC % 0 M, 6 T E
gd32vf103_test_cpu_prerun_IAR.s 1 gd32vf103 test_cpu_run_IAR.s S 4 =038 hnfrA7 18
GBI LRI, TS S5 SR RN, REDE R 5w E 23
qd32vf103 test cpu run IAR.s AR, ZLEARERIATE A SOz I ARG .

* 2-2. gd32vf103_test_cpu_prerun_IAR.s fUi%
SECTION factor_def:CODE:NOROOT(2)

PUBLIC test_cpu_prerun
IMPORT test_fail_reset

GENERAL_FACTOR1 EQU OxAAAAAAAA
GENERAL_FACTOR2 EQU ~GENERAL_FACTOR1

SP_FACTOR1 EQU OxAAAAAAAS8
SP_FACTOR2 EQU 0x55555554

LOG_REGBYTES EQU 3
REGBYTES EQU (1 << LOG_REGBYTES)
I
\brief cpu test in prerun time
\param none
\retval TypeState: ERROR or SUCCESS
)

test_cpu_prerun:
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addi sp, sp, -20*REGBYTES
swxl, O*REGBYTES(sp)
sw x4, 1*REGBYTES(sp)
sw x5, 2*REGBYTES(sp)
sw x6, 3*REGBYTES(sp)
sw X7, 4*REGBYTES(sp)
sw x10, 5* REGBYTES(sp)
sw x11, 6* REGBYTES(sp)
sw x12, 7*REGBYTES(sp)
sw x13, 8*REGBYTES(sp)
sw x14, 9*REGBYTES(sp)
sw x15, 10*REGBYTES(sp)

lwxl, O*REGBYTES(sp)
Iwx6, 2*REGBYTES(sp)
lwx7, 3*REGBYTES(sp)
Iw x10, 4“REGBYTES(sp)
Iw x11, 5*REGBYTES(sp)
Iw x12, 6*REGBYTES(sp)
Iw x13, 7*REGBYTES(sp)
Iw x14, 8*REGBYTES(sp)
Iw x15, 9*REGBYTES(sp)
addi sp, sp, 20*REGBYTES

li t0,1
mv a0,t0 /I SUCCESS =1

ret
end

* 2-3. gd32vf103_test_cpu_run_IAR.s 1%
SECTION factor_def: CODE:NOROOT(2)

PUBLIC test_cpu_run
IMPORT test_fail_reset

GENERAL_FACTOR1 EQU OxAAAAAAAA
GENERAL_FACTOR2 EQU ~GENERAL_FACTOR1

LOG_REGBYTES EQU 3

REGBYTES EQU (1 << LOG_REGBYTES)
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2.5.

I*

>

\brief cpu test in prerun time
\param none
\retval TypeState: ERROR or SUCCESS

test_cpu_prerun:

addi sp, sp, -20*REGBYTES

swxl, O*REGBYTES(sp)
sw x4, 1*REGBYTES(sp)
sw x5, 2*REGBYTES(sp)
sw x6, 3*REGBYTES(sp)
Sw X7, 4*REGBYTES(sp)
sw x10, 5*REGBYTES(sp)
sw x11, 6*REGBYTES(sp)
sw x12, 7*REGBYTES(sp)
sw x13, 8*REGBYTES(sp)
sw x14, 9*REGBYTES(sp)
sw x15, 10*REGBYTES(sp)

lwx1, O*REGBYTES(sp)
lwx6, 2*REGBYTES(sp)
lw x7, 3*REGBYTES(sp)
Iw x10, 4“REGBYTES(sp)
lw x11, 5*REGBYTES(sp)
Iw x12, 6*REGBYTES(sp)
Iw x13, 7*REGBYTES(sp)
Iw x14, 8*REGBYTES(sp)
lw x15, 9*REGBYTES(sp)

addi sp, sp, 20*REGBYTES

li t0,1

mv a0,to

ret
end

/I SUCCESS =1

B BN

FEXS TREREAT 23 1 1 75 Z00F LE LAl ARM A% 2 91 (990 ZEIN RS, B 2O TARE T 75 (0 20 B0
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RO, BRUE A3 BOIMZR S AT BAZE |AR 12235 H 3%.. \riscv\config\linker\GigaDevice % .

e IR SRR E AT B, S HBLLL N HRRAE W & 2-3. 5 A 0T . 45 KA RISC-
VILgute & ki 4, B R84 Bk, PC GG EZ (+ / -)4KB, ik, fi#
RI7 VA T 0 B30 test_cpu_prerun() . test_cpu_run() R ZUf1 test_fail_rest() &£ &
fi7 %) FLASH 78] 4KB PAIY .

B 2-3. s DR

W24 Error[Lp002]: relocation failed: value out of range or illegal: 0x251a

Kind :R_RISCY_BRAMNCH [0x10]

Location: BxG00'084a
"test_cpu_premn" + Ix?es
Module: EASYMNIECED7IMEC_Test_GDI2YF1 k4GDIZYF10x_IEC_TestGDI2VF x_IEC_TesthEWRISCWDebughOhjhgd 32w 03_test_cpu_prerun_IAR.d
Section: 8 (factor_def)
Offset. 0x7ee

Target : 0xB00'2c64
"test_fail_reset"
Module: EASYIIECEITIMEC Test_GD3I2VF1k4GD3I2VF10x_IEC_TestGD3I2VF1 Mk IEC_TestEWRISCWDebughObjigd324103_test_pretun.o
Section: 21 (texf)
Offget: Ox0

NT LI ER S EUNE, Bk E test_cpu_prerun() B 3 . test_cpu_run() B8 Al
test_fail_rest() %) gd32vf103_test_cpu_prerun_IAR.0.gd32vi103 test_cpu_run_IAR.o fll
gd32vf103_test_prerun.o U EUINE S| 4KB 25 E) N, (B2 T 615 test_fail_rest() s %1.0
At gd32vf103_test_prerun.o FT i B AIECR, S =/ .0 XA T 4KB 2= [Al. &) IAR
() Help T, AT%t.c SO i sk B sp by OB AL &, tn &7 2-4. test fail rest() B4 B
TR

& 2-4. test_fail_rest()E o #mE

&
s
’J;vcrid test_fail reset({woid) @ ".TEST_FAIL RESET"
[

2k Bk AbFEY J5, X gd32vi103_test_cpu_prerun IAR.0. gd32vf103 test cpu_run_IAR.0
A TEST_FAIL_RESET #HAT /0 #NE, HrHR AR 4KB, 58RO HAZ ORI B8 02 (Al 47
B, oEonE R Z 2-4. 5 BmELETN .

& 2-4. RN

T T T T ]
/I RISC-V ilink configuration file.

define exported symbol _link_file_version_2 =1,
define exported symbol _auto_vector_setup = 1;
define exported symbol _max_vector = 96;
define exported symbol _CLINT =1,

define memory mem with size = 4G;
[*-Memory Regions-*/

define symbol __ICFEDIT_region_ROM_start__ = 0x08000000;
define symbol __ICFEDIT_region_ROM_end__ = Ox0801FFFF;

11
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define symbol __ICFEDIT_region_ROM1_start = 0x08004000;
define symbol __ICFEDIT_region_ROM1_end__ = 0x08004fff;

define symbol __ICFEDIT_region_RAM_start__ = 0x200000BO0;

define symbol __ICFEDIT_region_RAM_end__ = 0x20007FFF;

define symbol __ICFEDIT_region_IECTEST_PARAM_start__ = 0x20000040;
define symbol __ICFEDIT_region_IECTEST_PARAM_end__ = 0x200000B0;
[*Sizes*/

define symbol __ICFEDIT_size_stack_ov_test__ = 0x18;

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

export symbol __ICFEDIT_region_ROM_start_;

export symbol __ICFEDIT_region_ROM_end__;

export symbol __ICFEDIT_region_RAM_start__;

export symbol __ICFEDIT_region_RAM_end__;

export symbol __ICFEDIT_region_IECTEST_PARAM_start__;
export symbol __ICFEDIT_region_IECTEST_PARAM_end__;

define region ROM_region32 = mem:[from  _ ICFEDIT_region_ROM_start__ to
__|ICFEDIT_region_ROM_end__J;
define region RAM_region32 = mem:[from _ ICFEDIT_region_IECTEST_PARAM_end__ to
__|ICFEDIT_region_RAM_end__J;
define  region ROM1_region32 = mem:from _ ICFEDIT_region_ROM1_start  to
__ICFEDIT_region_ROM1_end__7J;

[*-Symbols-*/

define symbol __region_RAM_RUN_BUF_start__ = 0x20000004;
define symbol __region_RAM_RUN_PTR__satrt__ = 0x20000030;
define symbol __region_IEC_TEST_RAM_start__ = 0x20000040;

[*-Memory Regions-*/

define region RAM_BUF_region = mem:[from __region_RAM_RUN_BUF_start__ to 0x2000002F];
define region RAM_PTR_region = mem:[from __region_RAM_RUN_PTR__satrt__ to 0x2000003F];
define region IEC_TEST_VAR_region = mem:[from __ region_IEC_TEST_RAM_start__ to
0x200000AF];

I**** End of ICF editor Regions. ### CF###*/

initialize by copy { rw };

12
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do not initialize { section *.noinit,
section STACK_OV_TEST,
section RAM_RUN_BUF,
section RAM_RUN_PTR,
section IEC_TEST_RAM};
place in ROM1_region32 { object gd32vf103_test_cpu_prerun_IAR.0,
section .TEST_FAIL_RESET,
object gd32vf103_test_cpu_run_lAR.o}; /IMake
test_cpu_prerun(), test_cpu_run() and test_fail_reset() no more than 0x1000 in the flash by scatter

loading

define block CSTACK with alignment = 16, size = CSTACK_SIZE { };
define block HEAP  with alignment = 16, size = HEAP_SIZE  {};
define block STACK_OV_TEST with alignment = 8, size = __ICFEDIT_size_stack_ov_test__

iy

define block MVECTOR with alignment = 128, size = _max_vector*4 { ro section .mintvec },

place in IEC_TEST_VAR_region
{ rw data section IEC_TEST_RAM };

place in RAM_BUF_region
{ rw data section RAM_RUN_BUF }

place in RAM_PTR_region
{ rw data section RAM_RUN_PTR 1},

if (isdefinedsymbol(_uses_clic))
{
define block MINTERRUPT with alignment = 128 { ro section .mtext };
define block MINTERRUPTS { block MVECTOR,
block MINTERRUPT };
}

else

{
define block MINTERRUPTS with maximum size = 64k { ro section .mtext,

midway block MVECTOR };

define block RW_DATA with static base GPREL { rw data };
keep { symbol __iar_cstart_init_gp }; // defined in cstartup.s
keep { ro section .alias.hwreset };

13
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GigaDevice
"CSTARTUP32" : place at start of ROM_region32 { ro section .alias.hwreset,
ro section .cstartup };
"ROM32":place in ROM_region32 {ro,
block MINTERRUPTS }
except {object gd32vf103_test_cpu_prerun_IAR.0,
section .TEST_FAIL_RESET,
object gd32vf103_test_cpu_run_lAR.0 };
place at end of ROM_region32 {ro section .checksum };
"RAM32":place in RAM_region32 { block RW_DATA,
block HEAP,
block CSTACK,
block STACK_OV_TEST };
2.6. B RAM K I AHD

T RAM Kol SRR HERR N 25, BT AEXT RAM BEATERAERT, TR HEAREBEAT AR, K58 %
ZJE X HERGHEAT IR, Xt ARM AZASIIARED, 15 563REL SP, ARG IRAFHER N 25 . B g 1%
ST PR R ) SP i BRI AU M, 7 B E T SL Il SP i EL R K. A RISC-V WiZ4E4,
it mscratch ZifF#tKI SP, Hu@d NEKR K SP 5\ mscratch Zif7#%, A1
mscratch 77 {725 e, MM SEHL SP L, ARG sSLBLn 2 2-5. SP BEA R H i -

% 2-5. SP iZELR ¥

void write_sp(void){ asm("csrrw sp, mscratch,sp");}

void read_sp(void){ asm("csrrw sp, mscratch,sp");}
write_sp();

ptr_stack = (uint32_t *)read_csr(CSR_MSCRATCH)+8;
read_sp();

FEHERRN B RAF B 5, s TR, BEFHATEERE I, (5 printf() s A REIEH1THD,
S PAT I, 5 RAM RS 4G stk 2 2 020000140 I, ATLLIERFTER, BLI/E RAM 2
geMhEAE i T EEAE R, YIAE RAM RN Z AT, AU ERAEHER, 52 R BRI b
I, 9tAE RAM ASINARRS sHIn N NS, W2 2-6. &46 4 1k 3 H5 (R CFITR o

& 2-6. FEIGHUIEEIR R

ptr_stack = (uint32_t *)(RAM_START+128);
[* store the value of RAM (0x2000 0000 - 0x2000 0200) into the end of RAM */
for(i=128;i!=0;i-) {

*(__10O uint32_t *)(RAM_END + i+384) = *ptr_stack;

ptr_stack--;

14
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[* restore the value of RAM (0x2000 0000 - 0x2000 0200) from the end of RAM */
ptr_stack = (uint32_t *)(RAM_START+128);

for(i = 128;i!=0;i--) {
*ptr_stack = *(__10 uint32_t *)(RAM_END + i + 384);
ptr_stack--;

15
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3. ARSI 3R

GnFISAT TRE, MEEZUmIT BV e (03T ENME BT DA, REFIsAT IR SR DI ek
e

B 3-1. BIURRAHITEE R

B3Ry TECAOTIN Test Bowrd Init Success  €4€€0C00C(

CPU Test(PreRun) Success!

. Power reset or software reset, next step —>» FWDGT reset test ..

PRy IECAOTI0 Test Board Init Success {44000

CPU Test(PreRun) Success!
FWDGT reset
. FWDGT reset test 0K, next step —» WWDGT reset test ..

PRy IECAOTI0 Test Board Init Success {44000

CPU Test(PreRun) Success!

FWDGT reset
WHDGT reset

. WWDGT reset test 0K, WDGT test completed ..

Full E#M Test Success!

FLASH CEC32 Test(PreRun) Success!
Clock Frequeneow Test Success!

Program counter test{PreRun) Success!

wEERE R R Rtttk Maln program starts
HAEEE AR AR AR

FLASH CRC(FunTime) Test running! Fext Addreszs —> 0x0S000080
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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 under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. 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.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fithess for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's 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 Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2022 GigaDevice — All rights reserved
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