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2. LB A A Ut B
2.1. RY KA E4EH (SYSTEM)
2.1.1. Boot 7R EFFALE
GD32M531 284 4L 7 Wift B shiE, 7T LB BOOT-PNG k. EAR¥in N R R HAD
S ERMEEEM G 4 4~ CK_SYS AW bgidie. AP HREA LHEMNNARGEN )G
& BOOT-PN6 5l ILLEFRFTF SR . — B85 IRRE, KSR ot vl LU T HoAt
.
£ 21. B
e 5| SN EE S| B
BOOT-PN6
System Memory 0
Main Flash Memory 1
FHFFR RS ESSE, Arm® Cortex®-M33 kbR #4% ik M ikl 0x0000 0000 FREUAR THAE, M
0x0000 0004 FKEUH s AL 3EHbE . SR)G, "B FFEE R ShACHS f FE s bl B AT RS .
4Rk E RS zhUk, 3 Flash (A 0x0800 0000 JFUAHIAEME 4516 B R Gififit#s (M Ox1FFF
E000 JT U4 IIA7AE 25 18] ) Ak i 5 512 46 His 11k 9 00000 0000 1) i3 2 P 4745 18] .
2.1.2. SYSCFG RHEREM
MCU & iz J5, RCC BiHER PMU i1 75 47 2% 2 g PRI (I ik s o, 4 4i%cidis SYSCFG
Witff) SYSCFG_PRCFG A7 a9 2 Ja A aes ek, st f2in T
1.1 SYSCFG_PRCFG %1725t PRKEY([7:0]47 5 A\ %41 (0xA5), fi#4i PRCFGO.PRCFG1.
PRCFG2 % fi#s;
2. ] PRCFG0/1/2 i% B Effifg;
3. fic® PMU 5{ RCU %1728 .
PRCFGO0/1/2 X} i f#) PMU 1l RCU #2517 4% 1T 275 | Tt SYSCFG_PRCFG Zi {745
2.2. HIREHEE T (PMU)
2.2.1. PMU £/ LVD1 1 LVD2 Hj3EEEM

LVD1 A T4l VDD / VDDA f:Hi i 2 5K T80 T PMU_LVD1CTL H LVD1T[3:0]f%
Fic B A I B . LVD2 T4l VDD / VDDA it i FE & A3 I T sl T i PMU_LVD2CTL
o LVD2T[3:0]4 i & FAAs Il BRI {E . 7EFC & LVD1 F1 LVD2 Z /i, 4205 B4 SYSCFG_PRCFG
FAEES T PRCFG2 iz, LAM#fE PMU_LVD1CTL A1 PMU_LVD2CTL %77 8% 1) 5 A .
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2.3. SR8 T (RCU)
2.3.1. RCU M HERFEM
e HXTAL B80S 28 ThgefE, R Il HXTAL BHéP £, BRiler=4: NMI. R AFE
P NMI I, 75 EH ] syscfg_interrupt_disable (SYSCFG_HXTAL_NIMIE) K% .
2.4, T ERIES (EXTD
2.4.1. PN2 ) EXTI {# FH

1. PN2 m] PLEER] EXTIO fih & Wi A4, 4208508 EXTI & RS & AR RC BRI,

% 2-2. PN2 %8 EXTIO fic B 2541

/* enable the GPION clock */
rcu_periph_clock_enable(RCU_GPION);
rcu_periph_clock_enable(RCU_SYSCFG);

/* configure PN2 pin as input */
gpio_mode_set(GPION, GPIO_MODE_INPUT, GPIO_PUPD_NONE, GPIO_PIN_2);

I* enable and set pin EXTI interrupt to the lowest priority */
nvic_irq_enable(EXTIO_IRQn, 2U, 0U);

I* connect EXTI line to GPION2 pin */
syscfg_exti_line_config(EXTI_SOURCE_EXTIO_PN2);

I* configure EXTI line */
exti_init(EXTI_0, EXTI_INTERRUPT, EXTI_TRIG_FALLING);
exti_interrupt_flag_clear(EXTI_0);

2. PN2 ] AR EXTI24 fil )k NMI iy, Bl E 7 2567E SYSCFG e PIN_NMIIE,
FHZ IEE AR E v EXTI24 A .

% 2-3. PN2 %8 EXTI24 it B 24451

/* enable the GPION clock */
rcu_periph_clock_enable(RCU_GPION);
rcu_periph_clock_enable(RCU_SYSCFG);

/* configure PN2 pin as input */
gpio_mode_set(GPION, GPIO_MODE_INPUT, GPIO_PUPD_NONE, GPIO_PIN_2);

/*enable PIN_NMIIE in SYSCFG first (required for EXTI24 NMI) */
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syscfg_interrupt_enable(SYSCFG_INT_NMI_PIN);
/* configure EXTI24 line with falling edge trigger for NMI interrupt */
exti_init(EXTI_24, EXTI_INTERRUPT, EXTI_TRIG_FALLING);
exti_interrupt_flag_clear(EXTI_24);

2.5. A e (GPTIMER)

2.5.1. FHREERY
NTPIEREEFAE, A AR AA SRR, X2 GPTIMERX_WP 2717 #% SE il
K. =A% 7% GPTIMERX_SWEN. GPTIMERx_SWDIS #l GPTIMERx_SWRST E#& 51
ffif. SWEWPEN. SWDWPEN il SWRWPEN I T-5{#4". Fra HAth %517 84 #8 s WPEN 47
AT E ORI
LR TR S /Y, T AR E 751 “0xA5” 5 N WPKEY[15:8]f71% .

2.6. B ITLRRRHHE BT (CRC)

TEIRTUAR LIRS & — Fh AL 7 P 28 AN A7 Ak B0 2% B A 22 BRI, W] AR IR a6 0 dfs O 1B R %
%, CRC I HIthe MMM BB I 2 WOk 5 7 /8 116 / 32 £ () CRC KL%

TERZ MR AT, T CRC HIH AL H R IGEZ0H: 1£ 4 5l A7 i 11 52 2 . #R4E EN/IEC
60335-1 FRefE I E, XEeR AREME TRAE Flash 5231774, CRC I &t EB T1Eis
TR R N4, 12254 SR A BOF A B E IR BB A e S B 4 NP HE .

HR: CRC_FDATA /& 8 fih s ¥iim 2174, £~ 5 CRC itH.

i AR CRC-32 £ 31 :( 0x04C11DB7 Mok e it Fiid 1%

B 20 (HEE&EELD: poly = 0x04C11DB7
B %Y. 32 bit
m )45 CRC: 0x00000000

53k 1 NN bit (MSB 2647), il T 5%

top = (crc >>31) & 1// HUf sl

feedback = top A b // ¥ &R IR Z T
crc = (crc << 1) & OXFFFFFFFF /| A£#—{1
#: feedback == 1: crc 2= poly

B N 1,0, 1, 1, W4
2% 2-4. CRC-32 &t 52

feedback=1 F}
5 | A feedback E#E
, IH CRC | MSB(top) XOR % CRC
B | Dbit =top ®b CRC
0x04C11DB7
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]
. 00000000 00000000
u]
00000000
1 1 00000000 0 1 00000000 ® 04C11DB7
04C11DB7
2 0 04C11DB7 0 0 09823B6E 09823B6E
130476DC
3 1 09823B6E 0 1 130476DC ® 17C56B6B
04C11DB7
2F8AD6D6
4 1 17C56B6B 0 1 2F8BAD6D6 ® 2B4BCB61
04C11DB7
% CRC 453 /2&: 0x2B4BCB61
27, HEGRBEY
2.7.1. AMEEE B

AT ADC2A P s 5 A4 B A i
GP1TEMPA.{EGroup_pril B /A5 X A 126 456 P 00 B A% Jdis S8 T I A/D e 46t

GPXTEMPAZE £ AT R P e B AR S 41 (Group_prid/pri2/prid/prid) () P H iR A% 1% 48 38
B IAIDHEEH, RS2 nT A/EADC_CHPRIO/1H % HE .

i FHADC_SAMPR1 217 2% H I SPTTEMP[7:0]4v7. 1 B LR (] o fn 5 Ad F 7 4 B by A 00 2
fit (CHRSEL[4:0]#5'000000) , 7Eif £ 875 18 1E i A/DE B3 8], SRAEETE U 52 U5 46
JHELE ICHRSEL[4:0] H 3l [l 52 5011111, 7EE:#5E B LLJ5 , CHRSEL[4:0] H 31k & £ 2 |1
W B IIME .

PN IS UL FRE A S T LA SR e 2 PR T o A% R s ) PR P I ADCHRE o B 7 B . 3L
VU P AL R AR 1 R AL [ BN 2D ts_temp us (A EIES HEIE T .

BERPR:

(1) 7E ADC_CHSELO/1 % 17 #& T it & GPXTEMP 7, i@ i3 ADC_SAMPR1 % 1% #& 1 [#)
SPTTEMP[7:0]47 15 B 1838 ¥ RAERS (8] (ts_temp ps)

(2) @ fih A %5 5 B ADCHE i o
(3) MADC_TEMPDATAZF 17 & LR EHIE (V ., o) T LA T AT SR E

y ° V(em era(ure-v- *(-40-105
V.a0-V1o5

(2-1)

Vao: N R AL AR 7E-40 C I (W4 H Fe i, S BB AN T RS v AE bk 525 i T
(TS_CAL1);
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Vios: Pl A% B A £E. 105 C I (%0t R M, S TR0 T ) R e B st k15 2 2% S8l Tk
(TS_CAL2);

2.7.2. il

£ 2-5. WEAFEEX

/* address of the -40 degrees Celsius calibration value */

#define TEMPERATURE_TS_CAL_N40 (OX1FFFF7F8)
/* address of the 105 degrees Celsius calibration value */
#define TEMPERATURE_TS_CAL2_105 (OX1FFFF7FA)

[* temperature variable, unit: degrees Celsius */

__1O float temperature;

% 2-6. RCU SN E
/* enable ADC clock */
rcu_periph_clock_enable(RCU_ADC2);
/* config ADC clock */
rcu_adc_clock_config(RCU_CK_ADCPRE_PCLK2, RCU_CK_ADCPRE_DIV6);

& 2-7. ADC $MERE
/* reset ADC */
adc_deinit(ADC?2);
[* configure ADC data alignment */
adc_data_alignment_config(ADC2, ADC_DATAALIGN_RIGHT);
/* configure ADC resolution */
adc_resolution_config(ADC2, ADC_RESOLUTION_12B);
/* configure the ADC scan mode */
adc_group_scan_mode_config(ADC2, ADC_GROUP_PRI1_SCAN_ONCE);
/* deselect ADC group channel */
adc_group_channel_deselect(ADC2, ADC_GROUP_PRI1, ADC_CHANNEL_ALL);
/* select ADC channel */
adc_group_channel_config(ADC2, ADC_GROUP_PRI1, ADC_CHANNEL_TEMPERATURE, OXxFF);
/* enable ADC synchronous trigger */
adc_group_external_trigger_disable(ADC2, ADC_GROUP_PRI1);
/* enable ADC interface */
adc_enable(ADC2);

* 2-8. ERBORHI
/* calibration voltage at -40 degrees, unit: volts */
float V_n40 = 0;

/* calibration voltage at 105 degrees, unit: volts */
float V_105 = 0;

/* peripheral clocks configuration */

rcu_config();

/* configure systick */

10
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2.8.

2.8.1.

systick_config();
/* ADC configuration */
adc_config();
/* UART configuration */
gd_eval_com_init(EVAL_COM);
/* obtain the chip calibration value. */
V_n40 = REG16(TEMPERATURE_TS_CAL_N40)* 5.0f / 4095;
V_105 = REG16(TEMPERATURE_TS_CAL2_105)* 5.0f / 4095;
while(1) {
/* ADC software trigger enable */
adc_group_software_trigger_enable(ADC2, ADC_GROUP_PRI1);
/* delay a time in milliseconds */
delay_1ms(2000);
[* value convert */
temperature = (adc_channel_data_read(ADC2, ADC_CHANNEL_TEMPERATURE) * 5.0f /
4095 - V_n40) * (-40-105) / (V_n40 - V_105) - 40;
[* value print */
printf(" the temperature data is %2.0f degrees Celsius\r\n", temperature);
printf(" \n\n");

}

ReIT RMCERL B BN, 8 5 1 Bh 3 nl DL BR AR G BIREIT NS B, W& 2-1. O
FHIR:

B 2-1. 5 O

the temperatwre data 1z 27 degrees Celsius
the reference woltage data iz 1. 188

the temperatuwre data 1z 29 degrees Celsius
the reference woltage data i1z 1. 193

¥ % 48 (POC)

POC 1 Fli= B

GD32M531 #7411 POC HEH[fid: S I
(1) POC #rfrasfir st

T POC #itk e H T TIMER F1 GPTIMER s 5] i, Kk, HF RS Al ek
Ao, POC WKL SA A EA wo B, BIFEEN)E RAES A —R. XS
TEWIUEA POC FLE R, 75 B B R B WU, B ik rwo JRVERI Zi A7 3 i iR S N, T
T IRE

%1 4, poc_input_dreq_status_config & %1 7% % i /£ poc_input_polarity_config & £ I

11
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poc_interrupt_enable / poc_interrupt_disable p&${# .
& 2-9. POC M\ AL E 24
/* configure POC_IN5 disabling request status */
poc_input_dreq_status_config(POC_IN5, POC_INn_DREQ_ENABLE);
/* configure POC_IN5 input polarity */
poc_input_polarity_config(POC_IN5, POC_INPUT_POLARITY_NONINVERTED);
/* enable/disable POC_IN5 input detection interrupt */
poc_interrupt_enable(POC_INT_IN5);/ poc_interrupt_disable(POC_INT_IN5);
(2) POC i N\ hrbr &AL
TEBEAT POC 51 AR I F A E N, Sl & POC Kl AHIC DR, FHECE POC 31 JAIYXS
Niff] GPIO HHThEE. 50, POC # A R Wiks AT R S pl B L .
WRARYE ERIPRCE, W E e E POC Fitk, FANE TIMER/GPTIMER #itk, Jf HAE
POC HLERE B A f5c 1 B A S YA A Fh bR 26462, Bl 1% TIMER/GPTIMER 3838 51 Al
A5 o
FEHAP R IR AR, W R ETEERA N POC S AN Wrbr G Az, 75 ZEAM 51 B Te 2 T
BN, FoiEiER.
2.9. GPTIMER #jHi#% %% (GTOC)
2.9.1. GTOC ff FHERFEM

GD32M531 %1 GTOC Hith iy B HE U R -
(1) GTOC #F et @t

H1T GTOC il e T4 GPTIMER i, Huk, T RGEMATFEIEM 221 E,

GTOC BT £ W Aras i B A rwo B, WITERAGE RES N—K. Xt FREY SN
GTOC ML &N, 720 & R B S, Bk rwo BRI S A8 MRS N, ek =K
B

%1 41, gtoc_output_closing_request_enable & % 7% % it /£ gtoc_interrupt_flag_clear /
gtoc_flag_clear & %57 .

£ 2-10. GTOC Fir B 2445

/* enable GTOCO output closing request */
gtoc_output_closing_request_enable(GTOCO0, GTOC_OCR_SOURCE_GTOCPIN);

/* clear GTOCO flag */
gtoc_interrupt_flag_clear(GTOCO, GTOC_INT_FLAG_INIF); / gtoc_flag_clear(GTOCO,
GTOC_FLAG_INIF);

12
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(2) GTOC Hy NFKa
76 P AR IR R, B I S, AL B A S GPIO () AF TiRg, H AF (¥
it & — 2 EE GTOC M A IMEREZ AT, WRARE, We—EHAAEWR, FAEARE
AF Ti6ElT, GTOCX_IN #i N\ —E Ak,
2 GTOC AR 5] I B VAR B P A IR, 78 507 38 % Th B R FE A R AR A s 0 R
(fuck/512), BLESEMJG INIF ArES BN . AT BB AL, GTOC 3 b NS K
WA E R WA R
1. FCEGTOCH| A% FIGPIOE HThEE
2. MEGTOCXx CFG (x=0---3) ZFfEas i AN EALINPL,
3. MEGTOCx _CFG (x=0-+3) FIFEasd el INDM.
4. WUERHB B IR, LB GTOCX_CFG (x=0---3) 21724 [y DFSNUMI1:0]f7,

DFSCDIV[3:0]f Al fE i7DFEN .

5. MEGTOCX CFG (x=0---3) Ziffget (ks ifd G A7 INDEN.
BEAl, FE PRSI, G T EERR R AR AL INIF, 75 AN 5 AR, A0,
TR .

2.10. ZFRREKFERES (SVPWM)

2.10.1. SVPWM fE FiyE R EM

svpwm R IR 5 N 2 |IEEE 32 f7 FRg 2% fidg . SVPWM_UALPHA. SVPWM_UBETA
ATEE TG B SN .

Al LTS % B SVPWM_CAR 2 /78S KL E PWM J& 1% . svpwm BB 4 i Bk 2 16
PLEFF5H o

£ 2-11. SVPWM iy \ B35 e B 244

/* Define sin_data and cos_data as floating-point variables, and define hardware_ta, hardware_tb, and

hardware_tc as uintl6_t variables. */

float sin_data, cos_data;

uint16_t hardware_ta, hardware_tb, hardware_tc;

# 2-12. SVPWM HIETHE 2341

for(i=0;i<200; i++) {
sin_data = 0.5 * sin((float)i / 200.0f * 2 * 3.1415926f);
cos_data = 0.5 * cos((float)i / 200.0f * 2 * 3.1415926f);

svpwm_alpha_beta_write(sin_data, cos_data);

svpwm_enable();
while(SET != svpwm_flag_get(SVPWM_FLAG_OSF));
svpwm_ta_tb_tc_read(&hardware_ta, &hardware_tb, &hardware_tc);

hareware_sector = (SECTOR)svpwm_sector_read();

13
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2.11. & (DBG)

BEARAN %S W._(AN245 GD32M531xx GD-Link 28 it 47) -
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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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