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PP G AE IS 18], DT PR R ReAs

TSN IR — AL R B R, X 2H RO B T SRR Thae . R DUIE I iR — 4 A
API(application programming interface . 4 f%2 5 i ) K L HLXT 7R & DK Bl , X EE AP £5 14 |
PR FR A S B B FRHREAT T AR dE A RS

P RIS 7T & “MISRA-C:2004 7 FrifE (BIFESCAFAT &9 FTEANSI-ChrifE), 32
BIR B IR Z R M0 . AU 5 B SO IURTIF AR 8T

BRUOMAZ [ 1 P A B, JF HAEE 1 BT ST RE, i DUSE AR P ARG (0 /AN AT S 58 T
REAE I o XS R 2 BN AR PR UL, F AT AR 2, 0 T A8 B AR R/ NI T 3
BETT A M EOR BB FIRE A B R 2 T AR i e B A B — 1 2 5 5k}, AT DURYE S8
B it SR AT A

SR 1 A5 P 0 B AR A G T

W ORS00
B [EFEMR,
W AN AR AR, AN 2 R A R .

SO 4 B AR

SRR

® 11. MEES

SMRAES i B4

ADC [EAEE S

BKP B EFATA
CAN Jry I 4 i) S A
CRC TEHTUARALIG T G
CTC B AR v 4% 1)
DAC BB iy
DBG flENnw 8N
DMA LT A U 10 2 1 %
EXMC AN ARG A 1 3%
EXTI A e T S 2%
FMC A7 il 2%
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HERAET i B
FWDGT MSTE )
GPIO/AFIO 168 FH A0 F i N\ i B
12C P A FL B A 2 )
MISC TR v B ) ) e 4 o
PMU HAL YR B T
RCU A FIB B B T
RTC SR R
SDIO SDIO#: M
SPI/12S HAT MR A B AT
TIMER SE I 2%
USART AR RO 2
WWDGT WHETM
USBFS WA AT R AR
1.1.2. fir 2 H

[ 1 25 TR AN A i 44 KA «

B XXXERE—HME4ES, Bl ADC. HEZA4EHKME ES I RES :
B JESCHRRR SR A A LA “gd32f403_7 1R TSk, flhn: gd32f403_adc.h:;

B RN T SO, ST N T AN SRR, AR R SR E
o A R EA T RS HE;
B RPN R, AR RERS RS ARG T, TR E

MV S5 AR T2
B REVRAEMANS, B2 PRAMK, 5P E LT RIZ 70 B

B SN EUN A DUZAN BN AR SN R IO Sk, 2 A AR LR, £E F A 2 [A] BL R &)
Lol BT A R R S R NS H
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2. & BE AR

2.1. ARG

GD32F403_Firmware_Library, C/FZHZ3 %54 WA

B 2-1. GD32F403 [ ARG

GD32F403 Firmware _Library
Doc

i Schematic

f-[ | User Guide

Examples

_| ADC

BKP

RTC

5010

SPI

TIMER

USART

USBFS

- WWDGET

Firmware

#-[—2] CMSIS

| GD32F403 standard peripheral
- GD32F403 ushfs library
=) Template

{5 GD32EBuilder_praoject

—| IAR_project
| Keild_project
-] Keil5_project
= -‘ Utilities
- Binary

_| LCD_Commam

-1 third_party
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2.1.1.

2.1.2.

2.1.3.

Examples 3%

A KExamples, X NAE—ANGDI2AMBEI WS — AT 30K BT IARET T RT AL
B — DB AR, SRR VLA P X A e o BRI BIRE T SCPF e 8 R S

B readme.txt: T ABIRE Y AT SR AR AT A8 15 B 5

B gd32f403_libopt.h: %33R LA B EIRERTEH 2RS4, AR “DEFINE” 5]
e CBRIMNEDLT, BT SN 4T ;s

B gd32f403_it.c: ZFE S T A TR WAL EEAR R Chn SR Al B0 A B, U AT BRI

(S TIPNEAOF

gd32f403.it.h: %S E T TR B W AL BRI SR |

systick.c: ZUE AL T8 FH systick IR LE I F& 7 5

systick.h: %3k UL T 48 I systick (14 1 2E R FE P 16 5

main.c: BIFEARRSE: BTl BBIRRRAE A, A SZAS IR A T R AR 5

Firmware 043k

Firmware 3O 4055 4L [ 4 2 A% 0 B BT S AN S A«

B CMSIS Tt Cortex MANAZ ISR SCIE. £ Cortex M4 A% AL #2511 5 4K
FE 2 51 5 S0 1 LR 3 T GD32F 403 (1) 42 Jai Sk SCHE A R Silic B S 1
B GD32F403_standard_peripheral7 {3,
—  Include ¥ 3CHF AL E T A R E 2 BT R Sk S, P B fRAE S0z Sk
—  Source A IAL ST M R HPE i 7 00U SCAE, B PR B RABSOZ AT K
B GD32F403_usbfs_driver{ 3 fF 405 1 5k T-USBFSHM I BT A7 S A
— Include ¥ 3CHFFALE TUSBFSAME AT 75 ISk S0, F P e A8 i S 925
—  Source FI3UFIEAL T T USBFSHME AT IR S, F P EHAB B0Z S5

E: A AR MISRA-C:20045#E1i 'S, A AN F BT TT AR R A RZ I o

Template (3%

Template St 340 & — A6 T8 FHILED. USARTHT B, 54541 ) {7 251 72, (IAR_projectH]
TIARZ F IR 5, Keil_project ] TKeildZm PR3 55) . Fl vl LA A% T ARASAR J4EAT [ 1 FE 9 7
IR mPF, BARM AT

ek 3 S

FTIF“Examples” U3, & T ZMA B, WSPI, 4TIF"SPI"SCR3, I £ESPIf— /Ml
&, W”SPI_master_transmit_slave_receive_interrupt”’, 1 K& fins:
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B 2-2. SEFSMEBIEIME

4 g Examples
ADC
BKP
CAN
CRC
CTC
DAC
DBG
DMA
EXMC
EXTI
FMC
FWDGT
GPIO
12C
PMU
RTC
SDIO
SPI

I25_master_transmit_slave_receive_dma

[

< SO SO S S SO S S SO S S SR SR S S S O Sl

SPI_master_slave_fullduplex_dma
SPI_master_slave_fullduplex_nssp_mode
SPI_master_slave_fullduplex_polling

SPI_master_slave_fullduplex_ti_mode

[ SaE< S S S S

SPI_master_transmit_slave_receive_interrupt

¥ DI

T IF “Template” 3 £ 32 , ¥ "IAR_project” .
“GD32EBuilder_project” 4 4~ x #f 3 {# & ,

=

gd32f403_it.c
gd32f403_ith
gd32f403_libopt.h

main.c

(S F I FR< ElS |

readme.txt

11

"Keild_project” . “Keil5_project” #
oAb s #Om BR o, R JE K

“SPI_master_transmit_slave_receive_interrupt” SC1F3 H [ B 45 4% 3 “Template” SC 143 1

T, i TrEps:
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& 2-3. ¥ SN EBIRESCH

v o  GD32F403 Firmware Library b GD32EBuilder project

> g GD32F403_AddOn b 1AR project
v 5 GD32F403 Firmware Library o Keild project
> &4 Doc o Keils_project
> gl Examples & gd32f403 it.c
s Firmware gd32f403 ith
gu T gd:li2f403_|ib-opt.h
3 aj Utilities g’:;:::e.txt
FIRLIE

GD#EMEIAR. Keild. Keil5HIGDEBuilderfiFifi A ) T2, HR4E & 7 B & 1A, 1A
fproject, #1"Keil4_project”, T JF\Template\Keil4_project\Project.uvproj, 1~ & ffix:

Bl 2-4. TR LRESCH
NS d@| 4 |9 o |m BB R FEFEK|

Fo W # e 0l 8| ep3ara03 MENE.ERY -
Project 2B

=83 GD32F403

+-7 Application
CMSIS
Peripherals
Startup
Utilities
Doc

T AFRRES ANFEFDIGE, SEMABAFRKNSO, &R R IEEE NS, X TR
BRSO AT RN B, S B BR
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NEBAd@| 4 @]9 o]« |®nnn|FFeE g
o B E et ¥ cp3ara03 EEI R -
Project @
EEB GD32F403

=-£3 Application

-~ [Bmain.c

- [31 gd32403 _it.c

- [Osystickc | ==
@3 CMSIS
-1 Peripherals
-3 Startup
-1 Utilities
@3 Doc

GEFRRA TR

AR TR, R ER, % lreadme N, EFRIERIMIBEA SEL, RS PR AE
Fr T EE HARtR b, WA tireadme P A LR . IDEMRARMER, 15252 M0 R R A3 F
Y. % R EKel, 1R EIFTR:

B 2-6. % iFIX TH

NBAd@| 5 a@d]9 0| co|mRANFEFE LS memgy Fac[@ e oo elE) R
LEl® o 58] cosaraos [ & &2 e s
Proja M g

=-#4 GD32F403

=-£3 Application
..... main.c
[ gd32f403_it.c
CMSIS
Peripherals
Startup
Utilities
Doc

2.1.4. Utilities SCfE3k

Utilities SO e 0055 384T [ 41 PR U RE VP Al AR 1) ST«

B Binary. LCD_Commom ({3445 USBIl i 7 S+
W gd32f403_eval.h % gd32f403z_lcd_eval.h 30452 & 47 [ 44 91 FE AT 75 5 T PRAl AR 3k S

15
W gd32f403_eval.c )2 gd32f403z_Icd_eval.c XU & 18 47 [l 1 7 5 RE BT 5 2 T 1Pk B F 5 S
fF.

e raAINEHZE MISRA-C: 2004 r#E S, #ANZA R FAFIF AR IR T .
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2.2.

[ 1 S A o

NARBIZERREIR T [ A B 2
R 21, EFREESCHR

X4

Hik

gd32f403_libopt.h

BT A SN KSR SRS e — N P R AR B 2R
RIS, A 38 IS R P 2 T 5 T P 4

main.c

(NN

9d32f403_it.h

RO, AT T WAL B R BRI .

gd32f403_it.c

LN G VAT NS/ DANE Il o i 5 2 AW R o = | et A
B 22 AN AN R R TR R, T AR P e B0 e 4 B A1 8% £ P WA 25 A5 A v
BRI AP TR o ] R 3K L o R 44 7K

gd32f403_xxx.h

HMBEPPPHISR S o AL E AMEPPP R E L, DA IX L8 b B I ) AT

gd32f403_xxx.c

HICIE 5 9’5 (1AM PPP I BK B Y5 RR Fr S A

systick.h systick.c)Sk 3. AL E systickic B B8 S, LLIAE FH AE IS B 201 58 Lo
systick.c systickit & 5 AL i 5% H00F S04
readme.txt 6] e 2 A5 AT % T B8 936 SR
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3. Aot I £ P
3.1. AMBEE 1 AR
AN 2 R SR R 2 R 3
R 3-1. SEREMFEE R HERAE
PiE e LNk IR
PR R A JR AL
ThResig 7 S i o B 8 A0 R BT
Sovhk At P R BRI IR0 A2 R
AL FCAth A 12 o B P 104 2 R B
MWANSH{in}
XXX LTINS € 1i3aN
XX M NSHT IR A
S {out}
XXX i th S ik
R
XXX PR K1 3R el
3.2. ADC
1247 ADC & —FiR FH 1B VUG I 77 AR BB e e ds . T 3.2, 18438 T ADCHIF f7 43 51135,
#7173.2. 2% ADCFE B B AT B .
3.2.1. SR EF AR
ADCH A7 SR T R PR -
# 3-2. ADC F77 %
FERATR AR
ADC_STAT IREFHAER
ADC_CTLO 12 1 77 A7 450
ADC_CTL1 AR AL
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GigaDevice
AR B IR AR
ADC_SAMPTO RAERS 6] 25 77 220
ADC_SAMPT1 SKAEIT ) 27 17 281
ADC_IOFFx (x=0..3) TEN I K i F2 A5 17 dx
ADC_WDHT B B A A%
ADC_WDLT B VAR B 77 f7 o
ADC_RSQO WL B A AE 20
ADC_RSQ1 WRT A A AR AL
ADC_RSQ2 WL PS4 4%2
ADC_ISQ HEANFIEAEA
ADC_IDATAX(x=0..
3 HENEE 252 28X
ADC_RDATA AR A A A
ADC_OVSAMPCTL IR 25 A7 2%
3.2.2. B e R B
ADCEREINFR T R ITR
#% 3-3. ADC FER¥
PER AR PR Htig
adc_deinit 2 A ADCx#H %
adc_enable ffi fEADCxFH %
adc_disable ARBEADCXA K

adc_calibration_enable

ADCXZHER 7

adc_dma_mode_enable

ADCx DMAi#% K i fig

adc_dma_mode_disable

ADCx DMAI® 3k 24 fg

adc_tempsensor_vrefint_enable

RS A g A Vrefintil 18 18 fig

adc_tempsensor_vrefint_disable

TR AL RS A VrefintiB iE 24 At

adc_resolution_config

fit & ADCxX 4y Hi %

adc_discontinuous_mode_config

fit. B ADC &) Wi A =,
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PERBATR

2k

adc_mode_config

Fic B ADC [l X

adc_special_function_config

iR AA READCHE IR T RE

adc_data_alignment_config

Hic B ADCH i %} 5577 3

adc_channel_length_config

FiC B 5 L 81 BN P A R

adc_routine_channel_config

fiC B ADCH #LFT 41

adc_inserted_channel_config

fic & ADCVENJF 7

adc_inserted_channel_offset_config

Fic B ADCVEN 7 31 Bt (i 2 1H

adc_external_trigger_config ficl B ADCHhf fyh
adc_external_trigger_source_config fic & ADCHM i fist A& IR
adc_software_trigger_enable ADCHK - fih & A e

adc_routine_data_read

BEADCH HLUF FI R 27 7 4%

adc_inserted_data_read

EEADCIEN FF 91 His 2 77 2

adc_sync_mode_convert_value_read

EFRBER T, ADCOFADCLAIR I — R B 45 R

adc_flag_get FREVADCHR EAL
adc_flag_clear EBRADCHr &AL
adc_interrupt_flag_get SRELADC Hh Wids A7
adc_interrupt_flag_clear TEBRADCH B br E A7
adc_interrupt_enable ADCH Wi {# &
adc_interrupt_disable ADCH 2k gg

adc_watchdog_single_channel_enabl

e

P B ADCHELLE 14 HLl TE A 2K

adc_watchdog_sequence_channel_e

nable

Fic B ADCHELLE [ 1M1 511 2K

adc_watchdog_disable

ADCHILE [ T4k 6

adc_watchdog_threshold_config

fic B ADCHLULE 1714 (B

adc_oversample_mode_config

fit. B ADCxid e R 2

adc_oversample_mode_enable

i fEADCXL KK

adc_oversample_mode_disable

A8 ADCXIT S RE
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¥ adc_deinit
B ¥radc_deinitifiik WL T 2%

#£ 3-4. B adc_deinit

R R adc_deinit
EREUR T void adc_deinit(uint32_t adc_periph);
DygesthiR 5 LADCxSM&
PRS Jis
13 FH R rcu_periph_reset_enable / rcu_periph_reset_disable
MASH{in}
adc_periph ADCH}%
ADCx(x=0..2) ADCHMIIEHE
S {out}
R EE
it
I* reset ADCO */
adc_deinit (ADCO);
¥ adc_enable
i ¥adc_enabledtfiik I~ % -
* 3-5. B# adc_enable
REZ IR adc_enable
BRBURT void adc_enable(uint32_t adc_periph);
ThReHiR fE i ADCxAM
VRS i
AR FH R 2
BANSE{in}
adc_periph ADCHM%
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ADCx(x=0..2) ADCHM ik £
s s34 out}
& FME
Bilhn.
/* enable ADCO */
adc_enable(ADCO);
B ¥ adc_disable
P %adc_disablef#iik L%
* 3-6. K# adc_disable
B4R adc_disable
LYy void adc_disable(uint32_t adc_periph);
ThReHid AEREADCXIME
etk
e F R B
MANZ%{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMELIERE
sz out}
& EE

Bilhn:
/* disable ADCO */

adc_disable(ADCO);

B %L adc_calibration_enable

P ¥adc_calibration_enabledtiik I, T %
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R 3-7. B adc_calibration_enable

R IR adc_calibration_enable
EREUR T void adc_calibration_enable(uint32_t adc_periph);
ThReHiR ADCXIHER fir
etk -
A R 2 -
WMASH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHMEIEHF
¥ H 2% {out}
& B {H

it :
/* ADCO calibration and reset calibration */

adc_calibration_enable(ADCO);

¥ adc_dma_mode_enable
P #¥adc_dma_mode_enableftiik I, F %

* 3-8. ¥¥ adc_dma_mode_enable

R adc_dma_mode_enable
R void adc_dma_mode_enable(uint32_t adc_periph);
DhREHIR ADCx DMA R &%
Setak A -
A FH R 5 -
MANSH{in}
adc_periph ADC#M
ADCXx(x=0,2) ADCHM % £
HHS%{out}
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R AME

LR
/* enable ADCO DMA request */

adc_dma_mode_enable(ADCO);

¥ adc_dma_mode_disable
i ¥adc_dma_mode_disableffiik Il N % :

* 3-9. ¥¥ adc_dma_mode_disable

B4R adc_dma_mode_disable
LYy void adc_dma_mode_disable(uint32_t adc_periph);
ThResig ADCx DMA# sk 2% fE
SRFA -
A FA e 4 )
BMANSH{in}
adc_periph ADC#MA
ADCXx(x=0,2) ADCHIMEEIERE
#is%{out}
IR [EME

(LUE
/* disable ADCO DMA request */

adc_dma_mode_disable(ADCO);

% adc_tempsensor_vrefint_enable
P ¥adc_tempsensor_vrefint_enablefifiid I~ 3%

£ 3-10. E¥ adc_tempsensor_vrefint_enable

ZEE S adc_tempsensor_vrefint_enable
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EREUR T void adc_tempsensor_vrefint_enable(void);
DiReHER L AL RS ANV refintil I8 1 g
i i -
R P R -
WASH{in}
#H S {out}
R EE

it

[* enable the temperature sensor and Vrefint channel */

adc_tempsensor_vrefint_enable();

¥ adc_tempsensor_vrefint_disable

PR #¥adc_tempsensor_vrefint_disablefffiik I, %

* 3-11. H¥ adc_tempsensor_vrefint_disable

R adc_tempsensor_vrefint_disable
ERHR T void adc_tempsensor_vrefint_disable(void);
ThReHig IR P AL A RV refintil B 25 g
Se vk AF -
A% F R A -
#MASH{in}
2% {out}
& [E{E

i
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[* disable the temperature sensor and Vrefint channel */

adc_tempsensor_vrefint_disable();

¥ adc_resolution_config

P #adc_resolution_configittiik WL~ % :

R 3-12. E# adc_resolution_config

R IR adc_resolution_config
RBET void adc_resolution_config(uint32_t adc_periph , uint32_t resolution);
ThREHR Fic & ADCx /3 #5
Pas Jis -
A F R 5 -
WANSH{in}
adc_periph ADCHM&
ADCx(x=0..2) ADCHIMEIEF
WANSH{in}
resolution ADCH ¥
ADC_RESOLUTION N
12053 P
_12B
ADC_RESOLUTION N
10073 Hi
_10B
ADC_RESOLUTION N
8L A
8B
ADC_RESOLUTION N
DAz S
_6B
Al SH{out}
R EI{E

i

[* configure ADCO resolution */

adc_resolution_config(ADCO0, ADC_RESOLUTION_12B);
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B % adc_discontinuous_mode_config

g #adc_discontinuous_mode_configfiiid i, %

# 3-13. E# adc_discontinuous_mode_config

R FR adc_discontinuous_mode_config
void adc_discontinuous_mode_config(uint32_t adc_periph, uint8_t
RERE :
adc_sequence, uint8_t length);
ThReHR Fic. B ADC ] A =
Stk -
B RS -
BASH{in}
adc_periph ADCH}%
ADCx(x=0..2) ADCHMEIEHF
BASH{in}
adc_sequence JFHERE
ADC_ROUTINE_CH .
CE ISRl
ANNEL
ADC_INSERTED C R
HENFF

HANNEL

ADC_CHANNEL_DI
SCON_DISABLE

WL SR 7 41 18] Wi A e

WMASH{in}

length TR R W SIHUE N 1.8, TEAFPAIBE TR X

i S5 {out}

IR [EE

4
[* configure ADCO discontinuous mode */

adc_discontinuous_mode_config(ADCO, ADC_ROUTINE_CHANNEL, 6);
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B % adc_mode_config

B ¥radc_mode_configfiiid I T -

# 3-14. E# adc_mode_config

R R adc_mode_config
EREUR T void adc_mode_config(uint32_t mode);
ThRedhig Fic. B ADCIr 2542
SepLs -
e A R -
MBS H{in}
mode ADC izf7 s

ADC_MODE_FREE

JIT#f ADCIzAT T AL AR

ADC_DAUL_ROUTI
NE_PARALLEL_IN
SERTED_PARALLE
L

ADCOMADCLIZAT 15 M IFAT HEAFATHA B

ADC_DAUL_ROUTI

NE_PARALLEL_IN

SERTED_ROTATIO
N

ADCOFIADCLIZATE T M IFAT+ 2 B i L A 1K

ADC_DAUL_INSER

TED_PARALLEL_R

OUTINE_FOLLOW
UP_FAST

ADCOMADCLIZATEIE N FFAT +IUE RS XA A1

ADC_DAUL_INSER

TED_PARALLEL R

OUTINE_FOLLOW
UP_SLOW

ADCOFIADCLIZATIEIE N FFAT +18 i 28 XA A1

ADC_DAUL_INSER
TED_PARALLEL

ADCOFIADCLIZITEENFFATIR R

ADC_DAUL_ROUTI
NE_PARALLEL

ADCOFIADCLIZ 1T 1E M IFAT#E

ADC_DAUL_ROUTI
NE_FOLLOWUP_F
AST

ADCOFIADC1iz 4778 P 28 AR =
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ADC_DAUL_ROUTI
NE_FOLLOWUP_S
LOW

ADCOFIADCLIZ /T IE &I AT X A%

ADC_DAUL_INSER
TED_TRIGGER_RO
TATION

ADCOFIADCLIZAT1E RS B i R 455 2

#H S {out}

IR B

.

[* configure the ADC sync mode */

adc_mode_config(ADC_MODE_FREE);

B % adc_special_function_config
P ¥adc_special_function_config#iiid I~ % -

# 3-15. % adc_special_function_config

REZ IR adc_special_function_config
void adc_special_function_config(uint32_t adc_periph, uint32_t function,
BRI
ControlStatus newvalue);
ThReHig i e B AR READCHRFIR T BE
otk -
A FH R -
MASH{in}
adc_periph ADC#HMA
ADCx(x=0..2) ADCHMKIE
WMASE{in}
function By =
ADC_SCAN_MODE PRk
ADC_INSERTED_C = _
ENFY E 8
HANNEL_AUTO
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ADC_CONTINUOU

S MODE pURSR kWY ke
WMASH{in}
newvalue be T Pt
ENABLE s
DISABLE 2
HHS¥{out}

IR B

.

/* enable ADCO scan mode */

adc_special_function_config(ADCO0, ADC_SCAN_MODE, ENABLE);

K% adc_data_alignment_config

P ¥adc_data_alignment_configitliid i, F % :

* 3-16. ¥ adc_data_alignment_config

REZ IR adc_data_alignment_config
void adc_data_alignment_config(uint32_t adc_periph, uint32_t
RHR .
data_alignment);
ThREHR Hic B ADCxHdi xf 7577 X
P it -
e P R -
WMASE{in}
adc_periph ADC#HMA
ADCx(x=0..2) ADCHMEIEHE
BWMANSH{in}
data_alignment ety 5577 Nk %
ADC_DATAALIGN
- - LSB Xf5F
RIGHT
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ADC_DATAALIGN_
LEFT

MSB %} 5%

2% {out}

R AME

Blhn:

[* configure ADCO data alignment */

adc_data_alignment_config(ADCO, ADC_DATAALIGN_RIGHT);

¥ adc_channel_length_config

P #adc_channel_length_configftiidk . T %

%+ 3-17. K% adc_channel_length_config

B adc_channel_length_config
void adc_channel_length_config(uint32_t adc_periph, uint8_t adc_sequence,
B ET | _length_ 9( _ _Pperip _ _Seq
uint32_t length);
DhRediR e 55 R B B N B A
P it -
A FH R 5 -
WANSH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEEIERE
WANSH{in}
adc_sequence FPolik %
ADC_ROUTINE_CH
WHLUF A
ANNEL
ADC_INSERTED_C
- - HENFH
HANNEL
BWMANSH{in}
length WEKE, HHFHINL-16, FTEAFHIN1-4
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2% {out}

B EE

.

[* configure the length of ADCO routine channel */

adc_channel_length_config(ADCO0, ADC_ROUTINE_CHANNEL, 4);

B % adc_routine_channel_config

P %¥adc_routine_channel_configffiid I. %

# 3-18. ¥ adc_routine_channel_config

ESE 5 B adc_routine_channel_config
R void adc_routine_channel_config(LIJint32_t adc_peri‘ph, uint8_t rank, uint8_t
adc_channel, uint32_t sample_time);
ThReHR i B ADCH #L5 41)
SRk -
L NERE -
MASH{in}
adc_periph ADC#}%
ADCx(x=0..2) ADCHMIIEHE
WANSH{in}
rank WRLFFYIBIEF S, WE T Y0~15
MASH{in}
adc_channel ADCiliif %

ADC_CHANNEL_x(

ADC iEiix (x=0..17)(RAADCO, " E{Hx=16f117)

_1POINT5

x=0..17)
WASH{in}
sample_time AL TA]
ADC_SAMPLETIME L5 F
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ADC_SAMPLETIME

_71POINT5

7.5 A
_7POINT5
ADC_SAMPLETIME
13.5 &
_13POINT5
ADC_SAMPLETIME
28.5 JE
_28POINT5
ADC_SAMPLETIME
41.5 JH
_41POINT5
ADC_SAMPLETIME
55.5 JEiY
_55POINT5
ADC_SAMPLETIME
71.5 JA#

ADC_SAMPLETIME
_239POINTS

239.5 A

iS4 {out}

IR B

it

[* configure ADCO routine channel */

adc_routine_channel_config(ADCO, 1, ADC_CHANNEL_0, ADC_SAMPLETIME_7POINTS5);

K% adc_inserted_channel_config

P ¥adc_inserted_channel_configftiid I %

R 3-19. FK# adc_inserted_channel_config

L5 B adc_inserted_channel_config
void adc_inserted_channel_config(uint32_t adc_periph, uint8_t rank, uint8_t
BRI _ .
adc_channel, uint32_t sample_time);

ThReHR It B ADCYEN T 5]

vz S Jis -
A5 FH R -

HWASH{in}
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adc_periph ADCHIM
ADCx(x=0..2) ADCHM ik £
MANSH{in}
rank ENFHEIEFFY], BUEIEH H0~3
MANSH{in}
adc_channel ADCIHE I 1%

ADC_CHANNEL_x(

ADC j@iix (x=0..17)(AHADCO, FHfEx=16F117)

_71POINT5

x=0..17)
WASH{in}
sample_time KA [A]
ADC_SAMPLETIME
1.5
_1POINT5
ADC_SAMPLETIME
7.5 JHH
_7POINT5
ADC_SAMPLETIME
13.5 &3
_13POINT5
ADC_SAMPLETIME
28.5 JEA#A
_28POINT5
ADC_SAMPLETIME
41.5 JA
_41POINT5
ADC_SAMPLETIME
55.5 JE
_55POINT5
ADC_SAMPLETIME
71.5 JA#

ADC_SAMPLETIME
_239POINT5

239.5 i

2 H{out}

IR [EE

i
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[* configure ADCO inserted channel */

adc_inserted_channel_config(ADCO, 1, ADC_CHANNEL_0, ADC_SAMPLETIME_7POINTS5);

¥ adc_inserted_channel_offset_config

P ¥adc_inserted_channel_offset_configfifiid I, F % -

R 3-20. K% adc_inserted_channel_offset_config

R IR adc_inserted_channel_offset_config
TR void adc_inserted._channel_offset_cohfig(uint32_t adc_periph, uint8_t
inserted_channel, uint16_t offset);
ThReHid fic B ADCVEN P9 Bt (i 216
Seth %M -
A FH B -
WMASH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHIMEIE R
WMASH{in}
inserted_channel ENEE LR
ADC_INSERTED_C
HANNEL_x(x=0..3) PRI, x=0.1.23
MASH{in}
offset Hdifm A2, HU{E 5 F 90~4095
i H{out}
& [EE

it
I* configure ADCO inserted channel offset */

adc_inserted_channel_offset_config(ADCO, ADC_INSERTED_CHANNEL_O, 100);

PR % adc_external_trigger_config

B #radc_external_trigger_configfifiid i %
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X 3-21. E# adc_external_trigger_config

R IR adc_external_trigger_config
R void adc_external_trigger_config(uint32_t adc_periph, uint8_t adc_sequence,
ControlStatus newvalue);
TR fic B ADCAM i K
etk -
A F R 4 -
WMASH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHMEIEHF
WMASH{in}
adc_sequence Rlbuited
ADC_ROUTINE_CH
ANNEL HHRFA
ADC_INSERTED_C
_HANNEL ) A
WMASH{in}
newvalue TMIE A AR AL AR
ENABLE fihe
DISABLE Ahhe
#is%{out}
R EI{E
fBiltn.

/* enable ADCO inserted channel external trigger */

adc_external_trigger_config(ADCO, ADC_INSERTED_CHANNEL, ENABLE);

B %L adc_external_trigger_source_config

P ¥adc_external_trigger_source_configfifiid I, % -
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R 3-22. EK# adc_external_trigger_source_config

R IR adc_external_trigger_ source_config
void adc_external_trigger_source_config(uint32_t adc_periph, uint8_t
R . .
adc_sequence, uint32_t external_trigger_source);
ThReHR M B ADCHM s fi A U5
RS Jis -
A F R 4 -
BAZSE{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHMIIEHE
WMASH{in}
adc_sequence Rlbuited
ADC_ROUTINE_CH )
WP
ANNEL
ADC_INSERTED_C .
NGl
HANNEL
WANSH{in}

external_trigger_s

ource

R F BN S i A R

ADCO_1_EXTTRIG
_ROUTINE_TO_CH
0

TIMERO CHOZEA: CHEFLF D

ADCO_1_EXTTRIG
_ROUTINE_TO_CH
1

TIMERO CH1ZH#4 CEIUFHD

ADCO_1_EXTTRIG
_ROUTINE_TO_CH
2

TIMERO CH2EHE /4 CHEIFHD

ADCO_1_EXTTRIG
_ROUTINE_T1_CH
1

TIMERL CH1ZHE#4 CEIUFHD

ADCO_1_EXTTRIG
_ROUTINE_T2_TR

TIMER2 TRGOF A CH LT
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GO

ADCO_1_EXTTRIG
_ROUTINE_T3_CH
3

TIMER3 CH3%44 CHFUFHID

ADCO_1_EXTTRIG
_ROUTINE_T7_TR
GO

TIMER7 TRGOZ#E Ci LT 1)

ADCO_1_EXTTRIG
_ROUTINE_EXTI_1
1

MR LY CERT A

ADC2_EXTTRIG_R
OUTINE_T2_CHO

TIMER2 CHOEA: CHFLFHID

ADC2_EXTTRIG_R
OUTINE_T1_CH?2

TIMERL CH2ZH 4 CHEIUFHD

ADC2_EXTTRIG_R
OUTINE_TO_CH?2

TIMERO CH2FH4: CHEILUFHID

ADC2_EXTTRIG_R
OUTINE_T7_CHO

TIMER7 CHOZA: CHALFHID

ADC2_EXTTRIG_R
OUTINE_T7_TRGO

TIMER7 TRGOZ C¥ LT 51

ADC2_EXTTRIG_R
OUTINE_T4_CHO

TIMER4 CHOZEA: CHEALUF D

ADC2_EXTTRIG_R
OUTINE_T4_CH?2

TIMER4 CH2ZH /4 CHEIUFHD

ADCO_1_2_EXTTRI
G_ROUTINE_NON
E

Btk CRFSD

ADCO_1_EXTTRIG
_INSERTED_TO_T
RGO

TIMERO TRGOF# GENFH)

ADCO_1_EXTTRIG
_INSERTED_TO_C
H3

TIMERO CH3ZE/4 GEANFHD

ADCO_1_EXTTRIG
_INSERTED_T1.T
RGO

TIMER1 TRGOZf GENFF))
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ADCO_1_EXTTRIG
_INSERTED_T1_C
HO

TIMERL CHOZEH GENFHD

ADCO_1_EXTTRIG
_INSERTED_T2_C
H3

TIMER2 CH3ZE/#4 GENFHD

ADCO_1_EXTTRIG
_INSERTED_T3_T
RGO

TIMER3 TRGOE M GEANFFD

ADCO_1_EXTTRIG
_INSERTED_EXTI_
15

HAERR LS GENFFD

ADCO_1_EXTTRIG
_INSERTED_T7_C
H3

TIMER7 CH3E/: GENFHD

ADC2_EXTTRIG_IN
SERTED_TO_TRG
o)

TIMERO TRGOZ# (ENFF))

ADC2_EXTTRIG_IN
SERTED_TO_CHS3

TIMERO CH3ZHE /4 (GEANFFD

ADC2_EXTTRIG_IN
SERTED_T3_CH2

TIMERS3 CH2ZH /4 GGENFFD

ADC2_EXTTRIG_IN
SERTED_T7_CH1

TIMER7 CH1E/4 GENFHD

ADC2_EXTTRIG_IN
SERTED_T7_CHS3

TIMER7 CH3ZE /4 (GENFFD

ADC2_EXTTRIG_IN
SERTED_T4_TRG
o)

TIMER4 TRGOZ#f GENFF))

ADC2_EXTTRIG_IN
SERTED_T4 CH3

TIMER4 CH3ZH/#4 (GENFFHD

ADCO_1_2_EXTTRI
G_INSERTED_NON
E

Bk GENFID

S {out}
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R AME

Blhn:

[* configure ADCO routine channel external trigger source */

adc_external_trigger_source_config(ADCO,ADC_ROUTINE_CHANNEL,

ADCO_1_EXTTRIG_ROUTINE_TO_CHO);

¥ adc_software_trigger_enable

i ¥adc_software_trigger_enableffiik L N %

* 3-23. K # adc_software_trigger_enable

B adc_software_trigger_enable
R R void adc_software_trigger_enable(uint32_t adc_periph, uint8_t adc_sequence);
DiResid ADCHAT il e A g
PSS -
A FH B -
WANSH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEIERE
MASH{in}
adc_sequence FHERE
ADC_ROUTINE_CH
_ANNEL B WHU A
ADC_INSERTED_C
_HANNEL ) AT
2 {out}

B EE

i :
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/* enable ADCO routine sequence software trigger */

adc_software_trigger_enable(ADCO, ADC_ROUTINE_CHANNEL);

¥ adc_routine_data_read

P ¥adc_routine_data_readftiid W, T %

R 3-24. EK# adc_routine_data_read

R IR adc_routine_data_read
RBRTY uint16_t adc_routine_data_read(uint32_t adc_periph);
ThaeHiR BRADCH LT 51 s 27 47 95%
Sovhk At -
M P R 4R -
WMASH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHIMEIE R
¥ Hi 2% {out}
& EE
uint16_t ADCH: ¥ (0-OXFFFF)

Biltn.
/* read ADCO routine data register */
uint16_t adc_value = 0;

adc_value = adc_routine_data_read(ADCO);

¥ adc_inserted_data_read

P ¥adc_inserted_data_readfifiid i, N 3%

R 3-25. EK# adc_inserted_data_read

B R adc_inserted_data_read
uintlé_t adc_inserted_data_read(uint32_t adc_periph, uint8_t
BRI .
inserted_channel);
ThReHR BEADCIEN 7 HI B 37 17 25
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etk -
GNP -
MANSH{in}
adc_periph ADCHIMK
ADCx(x=0..2) ADCHMKIE
WMASH{in}
inserted_channel FENIBE LR

ADC_INSERTED_C
HANNEL_x(x=0..3)

WAIEIEX, x=0,1,2,3

¥ H 2% {out}

R EME

uintl6 t

ADCH#: 14 (0-OXFFFF)

it

/* read ADCO inserted data register */

uint16_t adc_value = 0;

adc_value = adc_inserted_data_read (ADCO, ADC_INSERTED_CHANNEL_0);

K% adc_sync_mode_convert_value_read

P ¥adc_sync_mode_convert_value_readffiid I %

* 3-26. K# adc_sync_mode_convert_value_read

REZ IR adc_sync_mode_convert_value_read
BRI uint32_t adc_sync_mode_convert_value_read(void);
ThReHiR FEFPEIEAT, S:ADCOFMADCLIRI i) — Yk 4l
RS S -
A5 FH R -
BANSE{in}
HHS%{out}
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R AME

uint32_t ADCH#:4{f (0-OXFFFFFFFF)

LR
[* read the last ADCO and ADC1 conversion result data in sync mode */
uint32_t adc_value = 0;

adc_value = adc_sync_mode_convert_value_read ();

&% adc_flag_get
Mi¥ade_flag_getdifiid W3-

F 3-27. ¥ adc_flag_get

R TK adc_flag_get
HBFT FlagStatus adc_flag_get(uint32_t adc_periph , uint32_t adc_flag);
ThReHid FRELADCHR &AL
Sovhk At -
GRS -
MASH{in}
adc_periph ADC4M%
ADCx(x=0..2) ADCHMEIEHE
WMASH{in}
adc_flag ADCHr &AL
ADC_FLAG_WDE KEAVE IS FR B AL
ADC_FLAG_EOC 7B 4 4 AR bR A
ADC_FLAG_EOIC TN B 3 e 45 bR AL
ADC_FLAG_STIC HENF I W T i A AL
ADC_FLAG_STRC TR W U An AL
i Z%{out}
R E{E
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FlagStatus SET B RESET

Bilhn.
[* get the ADCO analog watchdog flag bits*/
FlagStatus flag_value;

flag_value = adc_flag_get(ADCO, ADC_FLAG_WDE);

K% adc_flag_clear

P ¥adc_flag_cleardffiik W, T %

& 3-28. K# adc_flag_clear

R TK adc_flag_clear
R dEYiA void adc_flag_clear(uint32_t adc_periph, uint32_t adc_flag);
ThReHid THBRADCHRENL
etk -
e F R -
WMASH{in}
adc_periph ADC4M%
ADCx(x=0..2) ADCHMIIEHE
WMASH{in}
adc_flag ADCH3 &AL
ADC_FLAG_WDE BAE T bR AL
ADC_FLAG_EOC 75 3 e 45 R AR A
ADC_FLAG_EOIC TENF B i 45 bR AL
ADC_FLAG_STIC TENF B T U AL
ADC_FLAG_STRC TR BT U An AL
i Z%{out}
AL
ol
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[* clear the ADCO analog watchdog flag bits*/

adc_flag_clear(ADCO, ADC_FLAG_WDE);

¥ adc_interrupt_flag_get

P ¥adc_interrupt_flag_getdiliid W, %

R 3-29. EK# adc_interrupt_flag_get

R IR adc_interrupt_flag_get
RBET FlagStatus adc_interrupt_flag_get(uint32_t adc_periph, uint32_t adc_interrupt);
ThReHR IKELADCH b i Air
Seth %M -
A FH B -
WANSH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHIMEIE R
HAZH{in}
adc_interrupt ADCH bR E AT

ADC_INT_FLAG_W
DE

B T 140 h Wibm A7

ADC_INT_FLAG_E
oc

FP 9 4 58 R b 6457

ADC_INT_FLAG_E -
- - FENFP B e 84 R Wb i r

oIC
#is%{out}
R E{E
FlagStatus SET = RESET

fBiltn.
/* get the ADCO analog watchdog interrupt bits*/
FlagStatus flag_value;

flag_value = adc_interrupt_flag_get(ADCO, ADC_INT_FLAG_WDE);
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B %L adc_interrupt_flag_clear

B #adc_interrupt_flag_cleardifiik . F -

# 3-30. ¥ adc_interrupt_flag_clear

R R adc_interrupt_flag_clear
EREUR T void adc_interrupt_flag_clear(uint32_t adc_periph, uint32_t adc_interrupt);
DigeHhiR TEERADCH! Wi b Ehr
PRS Jis -
A R 3 )
MASH{in}
adc_periph ADCHMx%
ADCx(x=0..2) ADCHMIIEHE
WASE{in}
adc_interrupt ADCH kg AL

ADC_INT_FLAG_W
DE

BEE 11 b Wb Ao

ADC_INT_FLAG_E
oC

F B e 4 45 TR e b 25 A7

ADC_INT_FLAG_E
o]le

TENFP B i 85 bR 64z

¥ 2% {out}

IR B

4
[* clear the ADCO analog watchdog interrupt bits*/

adc_interrupt_flag_clear(ADCO, ADC_INT_FLAG_WDE);

Bi# adc_interrupt_enable

P ¥adc_interrupt_enablefffiik 1L~ % :
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X 3-31. E# adc_interrupt_enable

R IR adc_interrupt_enable
EREUR T void adc_interrupt_enable(uint32_t adc_periph, uint32_t adc_interrupt);
ThReHiR ADCH i fii fit
Sathak M -
A R 2 -
WMASH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHMEIEHF
WMASH{in}
adc_interrupt ADCH it

ADC_INT_WDE R 1140 HH 7
ADC_INT_EOC T BV e 225 o Hp
ADC_INT_EOIC FENJT B 25 b Wy
¥ {out}
& [EME

Biltn.

/* enable ADCO analog watchdog interrupt */

adc_interrupt_enable(ADCO, ADC_INT_WDE);

¥ adc_interrupt_disable

Pk ¥adc_interrupt_disablefiiic W, T %

£ 3-32. E¥ adc_interrupt_disable

BT adc_interrupt_disable

RHETE void adc_interrupt_disable(uint32_t adc_periph, uint32_t adc_interrupt);
LhREHR ADCH i 4R

PSS -
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P -
WASH{in}
adc_periph ADCHM%
ADCx(x=0..2) ADCHM ik 5
MASH{in}
adc_interrupt ADCH it

ADC_INT_WDE

B 11 o

ADC_INT_EOC T BV e 225 o Hp
ADC_INT_EOIC VRN T 5 480 285 TR e I
i S 4{out}
& [HE{E

it

/* disable ADCO interrupt */

adc_interrupt_disable(ADCO, ADC_INT_WDE);

% adc_watchdog_single_channel_enable

P ¥adc_watchdog_single_channel_enableffiid Il %

* 3-33. ¥ adc_watchdog_single_channel_enable

R adc_watchdog_single_channel_enable
R void adc_watchdog_single_channel_enable(uint32_t adc_periph, uint8_t
adc_channel);
ThRefhg P B ADCHELLE |14 H il TE A 2K
RS S -
AR FH R 2 -
BANSE{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHMKIE
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WMASH{in}

adc_channel

HFEADCIHIE

ADC_CHANNEL_x(
x=0..17)

ADC Channelx(x=0..17) (RfGADCO, "JHEXx=16F117)

2% {out}

R AME

10

* configure ADCO analog watchdog single channel */

adc_watchdog_single_channel_enable(ADC0O, ADC_CHANNEL_1);

B # adc_watchdog_sequence_channel_enable

P ¥adc_watchdog_sequence_channel_enabledffiik I, T %

* 3-34. K# adc_watchdog_sequence_channel_enable

R TK adc_watchdog_sequence_channel_enable
R void adc_watchdog_sequence_channel_enable(uint32_t adc_periph, uint8_t
adc_sequence);
TheeHhid fic B ADCHEAIULE [ HI7E 7 5114 2%
SetR% M -
A P R 3 -
WANSH{in}
adc_periph ADCH}M%
ADCx(x=0..2) ADCHMEIEHE
MANSH{in}

adc_sequence

Fe B AR 14

ADC_ROUTINE_CH
ANNEL

RS

ADC_INSERTED_C
HANNEL

EANFSI
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ADC_ROUTINE_IN
SERTED_CHANNE AN RS
L
HHS¥{out}
IR [RIE
il -

/* configure ADCO analog watchdog sequence channel */

adc_watchdog_sequence_channel_enable(ADCO, ADC_ROUTINE_CHANNEL);

¥ adc_watchdog_disable

Pk #¥adc_watchdog_disablefifiid I, F %

* 3-35. % adc_watchdog_disable

R adc_watchdog_disable
LYy void adc_watchdog_disable(uint32_t adc_periph);
TheeHhid ADCHHYE [ 145 RE
SovhkA -
AR -
MASH(in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEEIERE
¥ 2% {out}
& [ {E

fBiltn.
/* disable ADCO analog watchdog */

adc_watchdog_disable(ADCO);
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B % adc_watchdog_threshold_config

i #radc_watchdog_threshold_configfifiid i, T %

# 3-36. ¥ adc_watchdog_threshold_config

R R adc_watchdog_threshold_config
mE | et b b ey
ThReR i B ADCHLA 110 1 11
et -
e R B -
MASH{in}
adc_periph ADCH}%
ADCx(x=0..2) ADCHMEIEHF
MASH{in}
low_threshold BHE TR ME, 0..4095
MASH{in}
high_threshold G T B{E, 0..4095
Al sH{out}
& EE

Biltn.
/* configure ADCO analog watchdog threshold */

adc_watchdog_threshold_config(ADCO, 0x0400

Fi% adc_oversample_mode_config
¥ #radc_oversample_mode_configftiid Il K% :

R 3-37. k¥ adc_oversample_mode_config

, 0x0A00);

RE AR

adc_oversample_mode_config
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void adc_oversample_mode_config(uint32_t adc_periph, uint32_t mode, uintl6_t

RBRTE Y )
shift, uint8_t ratio);
DiReHER ficl B ADCxi SRR X
i i -
R P R -
HASH{in}
adc_periph ADCHIMX
ADCx(x=0..2) ADCHMIIEHE
WASH{in}
mode ADCI KR fi R A 2
ADC_OVERSA
MPLING_ALL_C E— MR Z 5, S—ANEEES AT IS A e
ONVERT
ADC_OVERSA
MPLING_ONE_ TE—AMRZ G, R—AVi8IE R g7 — Kl KA
CONVERT
HWASH{in}
shift ADCId JER B AL
ADC_OVERSA
MPLING_SHIFT AL
_NONE
ADC_OVERSA
MPLING_SHIFT Lz AKDA
_1B
ADC_OVERSA
MPLING_SHIFT F2h
2B
ADC_OVERSA
MPLING_SHIFT 3
_3B
ADC_OVERSA
MPLING_SHIFT A
_4B
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ADC_OVERSA
MPLING_SHIFT
5B

547

ADC_OVERSA
MPLING_SHIFT
6B

6L

ADC_OVERSA
MPLING_SHIFT
7B

AL

ADC_OVERSA
MPLING_SHIFT
8B

8

MASH{in}

ratio

ADCid kS

ADC_OVERSA
MPLING_RATIO
_MUL2

2X

ADC_OVERSA
MPLING_RATIO
_MUL4

4x

ADC_OVERSA
MPLING_RATIO
_MULS

8x

ADC_OVERSA
MPLING_RATIO
_MUL16

16x

ADC_OVERSA
MPLING_RATIO
_MUL32

32x

ADC_OVERSA
MPLING_RATIO
_MUL64

64x

ADC_OVERSA
MPLING_RATIO
_MUL128

128x

ADC_OVERSA

256x
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MPLING_RATIO
_MUL256
IS {out}
AL
Example:

[* configure ADC1 oversample mode: 16 times sample, 4 bits shift */

adc_oversample_mode_config(ADC1, ADC_OVERSAMPLING_ALL_CONVERT,
ADC_OVERSAMPLING_SHIFT_4B, ADC_OVERSAMPLING_RATIO_MUL16);

¥ adc_oversample_mode_enable

B ¥radc_oversample_mode_enablefiif I N %

# 3-38. ¥ adc_oversample_mode_enable

R TK adc_oversample_mode_enable
HBFT void adc_oversample_mode_enable(uint32_t adc_periph);
Dgefaid i AEADCXIL K
SRt -
L NERE -
MASH{in}
adc_periph ADC#4Mx
ADCx(x=0..2) ADCHMEIE
i H{out}
R EME
Example:

/* enable ADCO oversample mode */

adc_oversample_mode_enable (ADCO);
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¥ adc_oversample_mode_disable

K ¥adc_oversample_mode_disablefiiid I, %

# 3-39. K# adc_oversample_mode_disable

R R adc_oversample_mode_disable
EREUR T void adc_oversample_mode_disable(uint32_t adc_periph);
DygesthiR AEREADCXI R A
PRS Jis
VDR
MASH{in}
adc_periph ADCH}M%
ADCx(x=0..2) ADCHMEIE
S {out}
R EE
Example:

[* disable ADCO oversample mode */

adc_oversample_mode_disable (ADCO);

3.3. BKP

P B A 1 B 840 25 4728 W] 7E Voo LR S T B Vear it i, S0 BF 728 421647 (84F17)
AAT 2 ] RATAE TR N B, DA HLASE 3 iR Bl 2R 48 R A7 A AN 2 6 0K 6 2 A7 34
W, B33 1518 TBKPII A 745 413K, F113.3. 2% BKP % & Hdt T U B

3.3.1. IR F AR UL e

BKPZ /7 25 H1 3R 4 N R R«
# 3-40. BKP HHR
HEBLBIK FhABR

BKP_DATAX (x=
0..41)

Bl A AR
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GigaDevice
E¥ed s FAERERE
BKP_OCTL RTCA5 5 42 1l 5 77 4%
BKP_TPCTL RN ) 2 A 2%
BKP_TPCS RANFEHPRE T4
3.3.2. BB PR B it B
BKP % i #5141 R R s -
£ 3-41. BKP EE ¥
FER B oL VEip
bkp_deinit LA AN B 25 A7 2%
bkp_data_write B & B A A
A B o A7 3

bkp_data_read

bkp_rtc_calibration_output_enable

RTCI B i i i g

bkp_rtc_calibration_output_disable

RTCH 8% e H 2% B

bkp_rtc_signal_output_enable

RTCIil #5045 = it g

bkp_rtc_signal_output_disable

RTCIi ¥ 55 4t e

bkp_rtc_output_select

RTCHu ik +F, RTCH i R] I3 ] Bk of A ik of

bkp_rtc_calibration_value_set

bkp_rtc_clock_output_select RTCH] £y H 1G5
bkp_rtc_clock_calibration_direction_se L
prie_rlork- - = RTCH e 7 1 4%
lect
RTCH pf R HE(H

bkp_tamper_detection_enable

TAMPERS| i fit

bkp_tamper_detection_disable

TAMPERG5] {4 fig

bkp_tamper_active_level_set

TAMPER 5| A5 2 Fa -~ 4 B

bkp_interrupt_enable TAMPER # W7 fit

bkp_interrupt_disable TAMPERH b2k g¢
bkp_flag_get SREUbTR &AL
bkp_flag_clear THBRR AL

bkp_interrupt_flag_get FRELH BT AL
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FE R $ K B Rtk
bkp_interrupt_flag_clear TEBR H BTAR S AL
Bi¥ bkp_deinit

BR % bkp_deinitifiik W T 2%

# 3-42. E# bkp_deinit

e s bkp_deinit
PRARTY void bkp_deinit(void);
TheeHiR ST AR B AT
VS i
B F R4 rcu_bkp_reset_enable / rcu_bkp_reset_disable
HAZH{in}
¥ HiZ2H{out}
IR EE

it

I* reset BKP registers */

bkp_deinit ();

K bkp_data_write

PR #bkp_data_writeftiik W T %

£ 3-43. K% bkp_data_write

B R bkp_data_write
PR R void bkp_data_write(bkp_data_register_enum register_number, uint16_t data);
TRedhid 5 A B A A7 A
SethE M
A
WASH(in}
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register_number S Mzébkp_data_register_enum
BKP_DATA x(X =
0.41) BKPH 4l 27 47 % X
WASH{in}
Data F5 5 N BKPEHE 75 77 4% 1 B
0-0x(fff HfE
S out}
R E{E
Bl
/* write BKP data register */
bkp_data_write(BKP_DATA_0, 0x1226);
¥ bkp_data_read
¥ #bkp_data_readifiik W N #%:
F® 3-44. ¥ bkp_data_read
REZ IR bkp_data_read
R R uintl6_t bkp_data_read(bkp_data_register_enum register_number);
ThREHR Ay B A A7 A
SovhkA -
B Al R -
MASH{in}
register_number %I W2 bkp_data_register_enum
BKP_DATA_x(x =
0..41) BIP AL {5 Fix
2 {out}
R EI{E
uintl6_t 0-Oxffff
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(LR
/* read BKP data register */

uint16_t data;

data = bkp_data_read(BKP_DATA_0);

% bkp_rtc_calibration_output_enable

K #bkp_rtc_calibration_output_enableftiid I, T %

R 3-45. E# bkp_rtc_calibration_output_enable

AR bkp_rtc_calibration_output_enable

Eig- gkl void bkp_rtc_calibration_output_enable(void);

ThREHR RTCH i e i H £

SavhskAF -
A5 VR FH B .

HAZH{in}
¥ HiZ2H{out}
& EI{E

it

/* enable RTC clock calibration output */

bkp_rtc_calibration_output_enable();

B bkp_rtc_calibration_output_disable

X #bkp_rtc_calibration_output_disablefifiit i, F % :

R 3-46. K# bkp_rtc_calibration_output_disable

REZ K bkp_rtc_calibration_output_disable
BRBURTY void bkp_rtc_calibration_output_disable(void);
LhREHR RTCH 4% i H % e

VRIS Jis .
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GAGIEEE

WMASH{in}

2% {out}

R AME

10

[* disable RTC clock calibration output */

bkp_rtc_calibration_output_disable();

B % bkp_rtc_signal_output_enable

PR #bkp_rtc_signal_output_enableffiik W, T %

R 3-47. K% bkp_rtc_signal_output_enable

R TK bkp_rtc_signal_output_enable
Zg- gbRit] void bkp_rtc_signal_output_enable (void);
DhReHER RTC & sl f0 (5 5 4 i A Ak
VRS 13 -
A VR F R -
WANSH{in}
Az {out}
p A Il

i

/* enable RTC alarm or second signal output */

bkp_rtc_signal_output_enable();
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B bkp_rtc_signal_output_disable

B #bkp_rtc_signal_output_disablefifiit I, %

# 3-48. ¥ bkp_rtc_signal_output_disable

PREAZFR bkp_rtc_signal_output_disable
BREUR T void bkp_rtc_signal_output_disable (void);
DiReHER RTC I Eh B0 5 5 4 i 2 g
Saygk At -
AN -
BASH{in}
I ZS%{out}
IR E{E

Bt

/* disable RTC alarm or second signal output */
bkp_rtc_signal_output_disable();

¥ bkp_rtc_output_select

PR #bkp_rtc_output_selectftiik I T £

* 3-49. EK¥ bkp_rtc_output_select

R bkp_rtc_output_select
BRURTY void bkp_rtc_output_select (uint16_t outputsel);
ThResiR RTCH e, RTCHir T3 £ I B bk s R fik
Setak A -
AL .
MANSH{in}
outputsel RTCHi ik £
RTC_OUTPUT_AL RTCiil ik b e & £ AR T Clf
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ARM_PULSE

RTC_OUTPUT_SE

COND_PULSE

RTCH ik e 6 WRTCHan

2% {out}

R AME

Blhn:

[* select RTC output alarm signal output */

bkp_rtc_output_select (RTC_OUTPUT_ALARM_PULSE);

¥ bkp_rtc_clock_output_select

PR #bkp_rtc_clock_output_selectifiik I, T % :

* 3-50. K% bkp_rtc_clock_output_select

AR bkp_rtc_clock_output_select
Big- gLRit) void bkp_rtc_clock_output_select(uint16_t clocksel);
TheeHhid RTCI Bl thif £, RTCH Bhi th nl k8 A 7 $iElie 4535t
SovhkA -
AL L -
WANSH{in}
clocksel RTCIR By i 156 5%

RTC_CLOCK_DIV_
64

RTCH & H #6455 45

RTC_CLOCK_DIV_
1

RTCH i HH Lk 39 A 73 4

S % out}

IR [EE

Biltn.
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/* select RTC clock devided 64 to output */

bkp_rtc_clock output_select (RTC_CLOCK DIV_64);

¥ bkp_rtc_clock_calibration_direction_select

PR #bkp_rtc_clock_calibration_direction_selectiik I, T % :

R 3-51. E# bkp_rtc_clock_calibration_direction_select

R IR bkp_rtc_clock_calibration_direction_select
PRARRY void bkp_rtc_clock_calibration_direction_select(uint16_t direction);
ThREHR RTCH iR HE Ty P, RTCHF iR HE Ty ) T ik 3 AR PRl 418
SavhskAF -
A5 VR FH B .
HAZSH{in}
direction RTCH £ 1 77 1]
RTC _CLOCK_SLO
- - RTCH £ Az 15
WED_DOWN
RTC_CLOCK_SPE
RTCH £ A
ED_UP
Az {out}
& EI{E

i 4n:
/* set RTC clock slowed down */

bkp_rtc_clock_calibration_direction_select (RTC_CLOCK_SLOWED_DOWN);

B % bkp_rtc_calibration_value_set

P %ibkp_rtc_calibration_value_set##ii Il T 3%

R 3-52. K% bkp_rtc_calibration_value_set

B R bkp_rtc_calibration_value_set
ERHRRY void bkp_rtc_calibration_value_set(uint8_t value);
ThReshiid RTCH} gz
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it g

4 18 FH R 4

WASH{in}
value RTCH £ E{H

0x00 - OX7F GRGAIER

W S4{out}
REE
iy

/* set RTC clock calibration value */

bkp_rtc_calibration_value_set (0x7f);

R bkp_tamper_detection_enable
B #bkp_tamper_detection_enable ik I~ % :

* 3-53. ¥ bkp_tamper_detection_enable

REZ IR bkp_tamper_detection_enable
Zg - gbRit] void bkp_tamper_detection_enable (void);
ThREHR TAMPER 5| il {# &%
Vi 13
AR
BANSE{in}
Al SH{out}
p A Il
i4n .

/* enable tamper pin detection */
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bkp_tamper_detection_enable();

¥ bkp_tamper_detection_disable

PR Eibkp _tamper_detection_disableffiik W, N % :

#£ 3-54. ¥ bkp_tamper_detection_disable

PREAZFR bkp_tamper_detection_disable
BREUR T void bkp_tamper_detection_disable (void);
ThReHR TAMPERS3]| i1k B
VS i -
AN -
BASH{in}
I ZS%{out}
IR E{E

(LUE
[* disable tamper pin detection */

bkp_tamper_detection_disable

0

¥ bkp_tamper_active_level_set

PR ¥ bkp_tamper_active_level setiffiif I, N %

* 3-55. ¥ bkp_tamper_active_level_set

R bkp_tamper_active_level set
BRER R void bkp_tamper_active_level_set (uint16_t level);
ThReHiR TAMPER5| [ 207 i B
Setak A -
AL .
MANSH{in}
level TAMPER 5| A 28 H°F

76



Z

GigaDevice GD32F403xx ﬁiﬁﬁiﬁﬁ :J:EI‘FE

TAMPER_PIN_ACT
IVE_HIGH

TAMPER 5| I 2 P 3%

TAMPER_PIN_ACT
IVE_LOW

TAMPER 5| JHIE B~ 3%

#H S {out}

B EE

il :
[* set tamper pin active level high */

bkp_tamper_active_level_set (TAMPER_PIN_ACTIVE_HIGH);

¥ bkp_interrupt_enable

B ¥bkp_interrupt_enablefiit .~ %

# 3-56. MK bkp_interrupt_enable

R TK bkp_interrupt_enable
R T void bkp_interrupt_enable (void);
ThReHR TAMPER H i &
vinis i -
B A R -
BANSE{in}
¥ 2% {out}
R E{E

(LR
/* enable tamper pin interrupt */

bkp_interrupt_enable ();
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B bkp_interrupt_disable

PR #bkp_interrupt_disableftiiR I, %

# 3-57. &3 bkp_interrupt_disable

R R bkp_interrupt_disable
BREUR T void bkp_interrupt_disable (void);
ThReHR TAMPERH 7 2% fit
Saygk At
AN
BASH{in}
A S8 {out}
& Bl
#i4n .
[* disable tamper pin interrupt */
bkp_interrupt_disable ();
¥ bkp_flag_get
B %ibkp_flag_getftiid I K %
% 3-58. E¥ bkp_flag_get
R bkp_flag_get
BRURTY FlagStatus bkp_flag_get(void);
hREHIR SRR &AL
Vs i
A VR F BB 4
BWASH{in}
¥ Z2¥{out}
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AL
FlagStatus SETE{RESET

Bilhn.
/* get BKP flag state */
FlagStatus status;
status = bkp_flag_get ();
B bkp_flag_clear
P #bkp_flag_clearffiiik W, T %
# 3-59. ¥ bkp_flag_clear

R TK bkp_flag_clear

R HR R void bkp_flag_clear(void);

ThRedtR B BRAR B AL

Sovhk At

B Al R
MASH{in}
#is%{out}
R EE

(LUE
/* clear BKP flag state */
bkp_flag_clear ();
B bkp_interrupt_flag_get
B ¥bkp_interrupt_flag_getdiliid W~ %
# 3-60. K% bkp_interrupt_flag_get

BT bkp_interrupt_flag_get
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BREUR T FlagStatus bkp_interrupt_flag_get(void);
DiReHER SRIUH Wik A7
i i
AN
WASH{in}
#H S {out}
IR E{E
FlagStatus SETE{RESET
i

/* get BKP interrupt flag state */

bkp_interrupt_flag_get ();

¥ bkp_interrupt_flag_clear

B #bkp_interrupt_flag_cleardifiik . T %

# 3-61. ¥ bkp_interrupt_flag_clear

R bkp_interrupt_flag_clear
BRURTY void bkp_interrupt_flag_ clear(void);
TheeHR bR bR AT
Se vk AF
5% 1R FH e
WANSH{in}
2% {out}
& EI{E

i
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[* clear BKP interrupt flag state */

bkp_interrupt_flag_clear ();
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3.4. CAN
CAN (Controller Area Network ) 28 2 —Fhml LAZEJC EAUIE LT SEE A A 35 2% 5 3 152 4% 2 (1]
FHHEAE F S 2R bR, BTT3.4. 1158 T CANRI A 78551138, #7173.4.206F CANJZE bR Fidt 471 B
3.4.1. ST AR A UL A

CANZF 7285 R W N R PR
# 3-62. CAN &%

FHHAR FrARR
CAN_CTL P A A7 A
CAN_STAT RS
CAN_TSTAT RIZARSF Ao
CAN_RFIFOO PR FIFOO % 17 4%
CAN_RFIFO1 BT FIFO1 %7 17 4%
CAN_INTEN T R A AE A%
CAN_ERR RS
CAN_BT RrisS 7 3 A7 2%
CAN_TMIx HIEMBFEBR VR FT 25 A7 2
CAN_TMPx KK HRAR & PR AT
CAN_TMDATAOX KILHEFE data0 75 77 4%
CAN_TMDATA1Lx KILHEFE datal 7577 4%

CAN_RFIFOMIX

UL FIFO/B RIS IR T o5 17 2%

CAN_RFIFOMPXx

B FIFOIRFE & & 17 28

CAN_RFIFOMDAT
AO0x

U FIFORE fidata0 % 17 2%

CAN_RFIFOMDAT

BILFIFOIRfidatal %7 /74

Alx
CAN_FCTL I eI AT AL A
CAN_FMCFG T P A U B A7 4%
CAN_FSCFG T B AR AL T G B AT AR
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TR FAERERE
CAN_FAFIFO TLUE AR RIAFIFO S A7 4%
CAN_FW T SE BRI A AT A
CAN_FXDATAy TEUERS () B () 75 7 4%
3.4.2. AL PR R B B
CANJE e B 0 R P -
#& 3-63. CAN FEE#
FER B4R oL VEip
can_deinit H A4 EECAN
can_struct_para_init L GLAREy AN
can_init WItE A CAN
can_filter_init CANit & 24141k

canl_filter_start_bank

CANLIS JESS Pl thdn 5 W E

can_debug_freeze_enable

CAN R4 fE

can_debug_freeze_disable

CANIE R 45 55 7

can_time_trigger_mode_enable

CANIH [a] fift A A5 A A i

can_time_trigger_mode_disable CAN [H] il &2 A 5 A
can_message_transmit CANFEHIHR 3T
can_transmit_states FRELCANFL SRS
can_transmission_stop CANIBFE {5 1 K 1%
can_message_receive CANEZYHR T

can_fifo_release

CANEEJHFIFO

can_receive_message_length_get SR C AN (1 5
can_working_mode_set CAN L/ER I E

can_wakeup N BEERR A 3 e BECAN
can_error_get FRELCAN £ 57
can_receive_error_number_get IREXCANBR I 4 %
can_transmit_error_number_get FREXCAN K% 1%
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PE R 2 FR e R Heithi iR
can_interrupt_enable CANH 7 fifi g
can_interrupt_disable CAN 1 5 ]

can_flag_get RILCANREALRTS
can_flag_clear THBRCANFR EALRAS
can_interrupt_flag_get RELCANH bR HALRTS

can_interrupt_flag_clear

THERCAN KT bR EALRES

ZEH)4k can_parameter_struct

#® 3-64. itk can_parameter_struct

R R AR DhRedtiR
working_mode TAER
resync_jump_width TR AME TS
time_segment_1 Bl
time_segment_2 7 B2
time_triggered Pk A] i e A5 AR 2
auto_bus_off recov N
HEh B &K E
ery
auto_wake_up H 2l i
auto_retrans ERIER

rec_fifo_overwrite

FRAFIFOIIN 7 5

trans_fifo_order

KIEFIFOIR 7

prescaler

UESEIRTES 4

ZEM)4k can_trasnmit_message_struct

R 3-65. Zi{Ek can_trasnmit_message_struct

R £ FR TheeHHid
tx_sfid FrAEA bR IR
tx_efid IS TR IR TF
tx_ff USSR A1 Y SR VE D i
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tx_ft MY Hedf do/ i A it
tx_dlen AEI TN
tx_data[8] AT
ZEM)4k can_receive_message_struct
R 3-66. Zth1Ek can_receive_message_struct
B R AR Theefid
rx_sfid PR ihr iR FF
rx_efid I A AThR IR T
rx_ff Mivkg e FRiidg U Ag 2
rx_ft MY Hrdf it/ e TR it
rx_dlen AE/ TN
rx_data[8] BHEE
rx_fi IER RS
ZEH)4k can_filter_parameter_struct
F 3-67. ZW1E can_filter_parameter_struct
R £ FF ThReR
filter_list_high I yERR TR B = AL
filter_list_low I PERR TR AR AL
filter_mask_high T 908 A D A
filter_mask_low UL S RGN VA

filter_fifo_number

BN FIFO% =

filter_number

HIESRRG S

filter_mode g B R A
filter_bits bOR S VA
filter_enable W yERRE T TAE

B % can_deinit

¥ can_deinitdifiid I N % -
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R 3-68. E#H can_deinit

R IR can_deinit
BREUR T void can_deinit(uint32_t can_periph);
ThReHiR SALHMBECAN
etk -
% VR F B rcu_periph_reset_enable/ rcu_periph_reset_disable
WMASH{in}
can_periph CAN 4}
CANXx(x=0,1) CANSIME L
¥ H 2% {out}
IR E{E

it :
/* CANO deinitialize*/

can_deinit (CANO);

¥ can_struct_para_init

PR ¥ can_struct_para_inititfiid W N % .

# 3-69. ¥ can_struct_para_init

R can_struct_para_init

R R void can_struct_para_init(can_struct_type_enum type, void* p_struct)

TheeHhid CANAME PEAE I B % S S5 M A UR 1k

Setak A -

AL -
MANSH{in}
type BRI AR RS, A AT PR — 25

CAN_I NII_STRUC AL R
CAN_FILTER_STR SUREn I LAY AN
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UCT
CAN_TX_ MESSAG
- Ry S-S TIERLANUS
E_STRUCT
CAN_RX_MESSAG -
i g5 ik
E_STRUCT
A sH{out}
p_struct XTI [ 7 BRI S R A TR B
AL
#i4n .

can_parameter_struct can_init;

can_struct_para_init (CAN_INIT_STRUCT, &can_init);

BBE can_init
PR Ecan_initfiid WL R %R

# 3-70. B can_init

R can_init
R ErrStatus can_init(uint32_t can_periph,.can_parameter_struct*
can_parameter_init);
Dgefaid YIH AT B CAN
Vinis i can_struct_para_init()
B Al R -
MASH{in}
can_periph CAN 4%
CANXx(x=0,1) CANSMEIEFE
HMANSH{in}

can_parameter_ini

VIR EE A, SRk 01 5% 28 3-64. ZEf/fcan parameter struct

t

S % out}

B EME
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ErrStatus

SUCCESS / ERROR

54 -

/* CANO initialize*/
can_init (CANO);
% can_filter_init

Bk ¥can_filter initfhik WK 2.

£ 3-71. B can_filter_init

AR can_filter_init
Eig- gkl void can_filter_init(can_filter_parameter_struct* can_filter_parameter_init);
DhReHAR CANT & 21t
VRS i can_struct_para_init()
AN .

MASH{in}

can_filter_paramet

er_init

RIS R, SRR S5 & 3-67. Rl

can_filter parameter struct

¥ 2% {out}

R EME

(LUE

[* initialize CAN filter */
can_filter_init(&can_filter);

B %L can1_filter_start_bank

B ¥can_filter_start_bank#fiik I~ %

£ 3-72. E¥ can1_filter_start_bank

PR FR canl_filter_start_bank
PR R void canl_filter_start_bank(uint8_t start_bank);
TiReHER CANLITJER 7 iR ahdm 5 1% &
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Sath A -
AR -
MASH{in}
start_bank CANLIL JE# PRI R 5
1..27 ARG
sS4 out}

IR B

10

/* set CAN1 fliter start bank number 15*/

can_filter_start_bank (15);

K% can_debug_freeze_enable

P #can_debug_freeze enablefiiid I, F %

F 3-73. ¥ can_debug_freeze_enable

REZ IR can_debug_freeze_enable
R R void can_debug_freeze_enable(uint32_t can_periph);
DhReHER CANHR R4 i Ak
SovhkA -
B F R4 dbg_periph_enable
MASH{in}
can_periph CAN #Mi
CANXx(x=0,1) CANAZMEIEHE
2 {out}
R EME

i
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/* enable CANO debug freeze */

can_debug_freeze enable (CANO);

¥ can_debug_freeze disable

P ¥can_debug_freeze disableitliit I, % :

R 3-74. E# can_debug_freeze_disable

R IR can_debug_freeze disable
PRARRY void can_debug_freeze_disable(uint32_t can_periph);
DiReHiR CAN RV 45 55 4]
Sovhk At -
A5 18 A el dbg_periph_disable
WMASH{in}
can_periph CAN 4}
CANXx(x=0,1) CANZMEIERE
¥ Hi 2% {out}
& EE

Biltn.

[* disable CANO debug freeze */

can_debug_freeze disable (CANO);

A% can_time_trigger_mode_enable

B #can_time_trigger_mode_enablefiiik Il N %

F 3-75. ¥ can_time_trigger_mode_enable

PR FR can_time_trigger_mode_enable
ERHRRY void can_time_trigger_mode_enable(uint32_t can_periph);
TRedhid CANI ) fid 5 452 X fak g
Setak A -
AL -
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WMASH{in}
can_periph CAN #hix
CANX(x=0,1) CANME R

S8 out}

AL
4.

/* enable CANO time trigger mode */

can_time_trigger_mode_enable (CANO);

K% can_time_trigger_mode_disable

P ¥ can_time_trigger_mode_disablefifiif I, F % -

R 3-76. K% can_time_trigger_mode_disable

R TK can_time_trigger_mode_disable
HHRE void can_time_trigger_mode_disable(uint32_t can_periph);
TheeHhid CANIH [a] fith e A5 5k A
etk -
B A R .
MANZ%{in}
can_periph CAN 4k
CANXx(x=0,1) CANAZMEIEHE
sz out}
AL
(ZLE

/* disable CANO time trigger mode */

can_time_trigger_mode_disable (CANO);
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K% can_message_transmit

B #can_message_transmitfiiid I N 3.

£ 3-77. EB# can_message_transmit

R R can_message_transmit
R uint8_t can_.message_transmit(uint32_'t can_periph,
can_trasnmit_message_struct* transmit_message);
DyResiR CANAE 4R
i i can_struct_para_init()
AN -
MASH{in}
can_periph CAN #Mx
CANXx(x=0,1) CANAMALIERE
MASH{in}

transmit_message

WKL G, Gtk 5% # 3-65. L
can trasnmit message struct

i S5 {out}

IR B

uint8_t

0x00-0x03

Biltn.

/* CANO transmit message and return the mailbox number */

uint8_t transmit_mailbox = 0;

transmit_mailbox = can_message_transmit(CANO, &transmit_message);

BR# can_transmit_states

Bk ¥can_transmit_states$iiid W, T %

£ 3-78. E¥ can_transmit_states

RE AR

can_transmit_states

EHRE

can_transmit_state_enum can_transmit_states(uint32_t can_periph, uint8_t

mailbox_number);
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DygesthiR IRINCANFEARIR S
Sathak M -
AL -
#WMANZ4{in}
can_periph CAN #h¥
CANX(x=0,1) CANAME %
MANSH{in}
mailbox_number R4 5

CAN_MAILBOXx

CAN_MAILBOXx(x=0,1,2)

i S 4{out}

IR B

can_transmit_state

_enum

0.4

it

/* CANO mailbox0 transmit state */

uint8_t transmit_state = 0;

transmit_state = can_transmit_states (CANO, CAN_MAILBOXO0);

¥ can_transmission_stop

Pk ¥ can_transmission_stop ik W, %

* 3-79. E# can_transmission_stop

REZ IR can_transmission_stop
PR R void can_transmission_stop(uint32_t can_periph, uint8_t mailbox_number);
TRedhid CANIME A {5 1E 3%
Setak A -
AL -
MANSH{in}
can_periph CAN #4Mx

93



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

CANXx(x=0,1)

CANAMAIE R

WMASH{in}

mailbox_number

HEAE AR

CAN_MAILBOXx

CAN_MAILBOXx(x=0,1,2)

#H S {out}

B EE

it

/* stop CANO mailbox0 transmission */

can_transmission_stop (CANO, CAN_MAILBOXO0);

B % can_message_receive

B #can_message_receive it I, T %

* 3-80. K% can_message_receive

fifo_number

BRBATR can_message_receive
R void can_message._receive(uint32_t can_per.iph, uint8_t fifo_number,
can_receive_message_struct* receive_message);
ThReHig CANHE L
FREH can_struct_para_init()
RN -
WMASH{in}
can_periph CAN #hi%
CANXx(x=0,1) CANSME IR
MASH{in}
FIFO%i 5

CAN_FIFOx

CAN_FIFOx(x=0,1)

BANSE{in}

receive_message

Bl oc itk Stk 2% & 3-66. S
can receive message struct
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2% {out}

B EE

.

/* CANO FIFOO receive message */

can_message_receive(CANO, CAN_FIFOO, &receive_message);

¥ can_fifo_release

P ¥can_fifo_releasedifiid I N %

# 3-81. ¥ can_fifo_release

R TK can_fifo_release
Big- gLRit) void can_fifo_release(uint32_t can_periph, uint8_t fifo_number);
DiReHiR CANFEJEFIFO
SRk -
B Al R -
MASH{in}
can_periph CAN #Mi
CANXx(x=0,1) CANAZMEIEHE
WANSH{in}
fifo_number FIFO%s =
CAN_FIFOx CAN_FIFOX(x=0,1)
¥ 2% {out}
& [ {E
i :

/* CANO release FIFOO */

can_fifo_release (CANO, CAN_FIFOO);
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B %L can_receive_message_length_get
B #can_receive_message_length_getiid Il N3

# 3-82. ¥ can_receive_message_length_get

R R can_receive_message_length_get
R uint8_t can_receive_messag(.e_length_get(uint32_t can_periph, uint8_t
fifo_number);
ThRedhig AR CANTE T H
PRS Jis -
A E -
HMASH{in}
can_periph CAN #Mx
CANXx(x=0,1) CANSIME L
HMASH{in}
fifo_number FIFO%i 5
CAN_FIFOX CAN_FIFOX(x=0,1)
¥ 2% {out}
& [EE
uint8_t 0.3
(ZLIE

/* CANO FIFOO receive message length */

uint8_t frame_number = 0;

frame_number = can_receive_message_length_get (CANO, CAN_FIFQOOQ);

B % can_working_mode_set
B #can_working_mode_setifiik I %

# 3-83. ¥ can_working_mode_set

ERBAATR

can_working_mode_set

HHRE

ErrStatus can_working_mode_set(uint32_t can_periph, uint8_t working_mode);
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TheeHiR CAN LAEREA 1 &
s 2 -
B2V A R 2 .
WMASH{in}
can_periph CAN #hi%
CANx(x=0,1) CANAMEIE#%
WASH{in}
can_working_mod "
. M
CAN_MODE_INITIA \
WG
LIZE
CAN_MODE_NOR
- - IEH
MAL
CAN_MODE_SLEE
I ARAR 2
P
I ZS%{out}
& [E B
ErrStatus SUCCESS / ERROR

Biltn.

/* set CANO working at initialize mode */

can_working_mode_set (CANO, CAN_MODE_INITIALIZE);

¥ can_wakeup

Bk #rcan_wakeupdtik L T %

# 3-84. E¥ can_wakeup

R can_wakeup

ERHRRY ErrStatus can_wakeup(uint32_t can_periph);
ThReHiR MER AR 2 e BECAN

FREAM -
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AN -
MASH{in}

can_periph CAN #hi%

CANX(x=0,1) CANSMEZI%EF%
S {out}

B EME
ErrStatus SUCCESS / ERROR
Bt

/* wake up CANO */

can_wakeup (CANO);

¥ can_error_get

Bk #can_error_getfiid WL N 3.

& 3-85. ¥ can_error_get

R can_error_get
BRURTY can_error_enum can_error_get(uint32_t can_periph);
Dgefaid SRELCAN S 2R 15
etk -
B Al R -
WANSH{in}
can_periph CAN 4%
CANXx(x=0,1) CANZMEIERE
#HisH{out}
R EME
can_error_enum 0.7

fBiltn.

/* get CANO error type */
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can_error_enum err_type;

err_type = can_error_get (CANO);

¥ can_receive_error_number_get

P ¥ can_receive_error_number_getftii I, T %

R 3-86. K% can_receive_error_number_get

R IR can_receive_error_number_get
PRARRY uint8_t can_receive_error_number_get(uint32_t can_periph);
DhREHR BRI CANFE A i
Sovhk At -
AL -
WMASH{in}
can_periph CAN 4}
CANXx(x=0,1) CANZMEIERE
¥ Hi 2% {out}
IR EME
uint8_t 0..255

Biltn.

/* get CANO receive error number */

uint8_t error_num;

error_num = can_receive_error_number_get (CANOQ);

Bi# can_transmit_error_number_get

P ¥can_transmit_error_number_getitiik I T %

R 3-87. EK# can_transmit_error_number_get

B R can_transmit_error_number_get

BRBURTY uint8_t can_transmit_error_number_get(uint32_t can_periph);
TigeRiiR IRENCAN R IEH 1R

VRS i -
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AN -
MASH{in}
can_periph CAN #hi%
CANX(x=0,1) CANSMEZI%EF%
S {out}
B EME
uint8_t 0..255
Bt

[* get CANO transmit error number */

uint8_t error_num;

error_num = can_transmit_error_number_get (CANO);

¥ can_interrupt_enable

k¥ can_interrupt_enablefffiik I T %

& 3-88. ¥ can_interrupt_enable

REZ IR can_interrupt_enable
R R void can_interrupt_enable(uint32_t can_periph, uint32_t interrupt);
DhReHER CAN i i
SovhkA -
AL L -
MASH{in}
can_periph CAN #Mi
CANXx(x=0,1) CANAZMEIEHE
MANSH{in}
interrupt gAY
CAN_INT_TME FIBMBAE 2 i e
CAN_INT_RFNEO PACFIFOOAR 25 T (i fiE
CAN_INT_RFFO FRUCFIFOOH H b7 1 g
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CAN_INT_RFOO FRUSCFIFOO H Hh i (i e
CAN_INT_RFNE1 B FIFOLE 2 b fi
CAN_INT_RFF1 B FIFO L3 H e e
CAN_INT_RFO1 PRUSCFIFO LI H Hh T (i e

CAN_INT_WERR B R AR
CAN_INT_PERR Wz 1 o b f E
CAN_INT_BO B e
CAN_INT_ERRN B R PR W e
CAN_INT_ERR H RPN e
CAN_INT_WU g gt e B £ e
CAN_INT_SLPW HEEFI o 7 6 e
A SH{out}
B EE

Biltn.

/* CANO transmit mailbox empty interrupt enable */

can_interrupt_enable (CANO, CAN_INT_TME);

¥ can_interrupt_disable
P ¥can_interrupt_disableftiid I T %

# 3-89. ¥ can_interrupt_disable

BRBATR can_interrupt_disable
PRERE void can_interrupt_disable(uint32_t can_periph, uint32_t interrupt);
ThReHiR CAN I 5 4]
RS S -
AL -
MANSH{in}
can_periph CAN 4%
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CANXx(x=0,1) CANAMI L%
WMASH{in}
interrupt )Tt

CAN_INT_TME & MRA 2 v W g
CAN_INT_RFNEO B FIFOO0E 25 Hr i g
CAN_INT_RFFO FRULFIFOO H 7 i fiE
CAN_INT_RFOO B FIFOO H Wi fik e
CAN_INT_RFNE1 FRYCFIFOLAE 73 h i i g
CAN_INT_RFF1 FRULFIFOLI T (i e
CAN_INT_RFO1 FRUFIFOL R i b il e
CAN_INT_WERR BRI R
CAN_INT_PERR BN HE R TP T e

CAN_INT_BO L BT AE
CAN_INT_ERRN BRI b fi g
CAN_INT_ERR R R T BE

CAN_INT_WU g Tt 6 e
CAN_INT_SLPW R E U 1 i

i 2%{out}
R EI{E
ol

/* CANO transmit mailbox empty interrupt disable */

can_interrupt_disable (CANO, CAN_INT_TME);

BR# can_flag_get
K %can_flag_getftiid WK %

R 3-90. K# can_flag_get

R R can_flag_get
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BREUR T FlagStatus can_flag_get(uint32_t can_periph, can_flag_enum flag);
TheeHiR RINCANFR EALRES
PRiS Jis -
AP -
WS {in}
can_periph CAN #hix
CANXx(x=0,1) CANME
WASH{in}
flag CAN #5r&AL
CAN_FLAG_MTE2 M FE 2 R I R
CAN_FLAG_MTE1 B4R 14 1 1%
CAN_FLAG_MTEO MRFEO K ik £ i
CAN_FLAG_MTF2 M3 AE 2 4 1% 56 B
CAN_FLAG_MTF1 MR AE 1 4 1% 56 B
CAN_FLAG_MTFO MR AE 05 325 56 A%
CAN_FLAG_RFO0 B FIFOOT

CAN_FLAG_RFFO

BELFIFOOIH;

CAN_FLAG_RFO1

FEURFIFOL %

CAN_FLAG_RFF1

BEIRFIFO LT

CAN_FLAG_BOER

R PR
CAN_FLAG_PERR B SR
CAN_FLAG_WERR BHEIR

2% {out}
R E{E
FlagStatus SET / RESET
il

/* get CANO mailbox 0 transmit finished flag */
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can_flag_get (CANO, CAN_FLAG_MTFO);

B % can_flag_clear

P ¥can_flag_clearffiit W F%:

# 3-91. EK# can_flag_clear

REAZ TR can_flag_clear
BREUR T void can_flag_clear(uint32_t can_periph, can_flag_enum flag);
ThReHR THFRCANREALR A
VRS i -
AN -
MASH{in}
can_periph CAN #hix
CANXx(x=0,1) CANAZMEIEHE
MASH{in}
flag CAN HrEfL
CAN_FLAG_MTE2 M A2 R I R
CAN_FLAG_MTE1 MRFE LR B A IR
CAN_FLAG_MTEO MR O AR IE £ 5%
CAN_FLAG_MTF2 HIS 8 2 A 38 58 B
CAN_FLAG_MTF1 HIS 8 1 2 38 58 B
CAN_FLAG_MTFO MR 0K 12 56
CAN_FLAG_RFOO0 B2 FIFOO¥ H

CAN_FLAG_RFFO

BELFIFOOIH;

CAN_FLAG_RFO1

BIRFIFOL TS

CAN_FLAG_RFF1

BECFIFO LI

S % out}

IR [EE
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(LR
[* clear CANO mailbox 0 transmit error flag */

can_flag_clear (CANO, CAN_FLAG_MTEDOQ);

B %L can_interrupt_flag_get

B #can_interrupt_flag_getiifiik WL N 3% -

# 3-92. E# can_interrupt_flag_get

RHZ R can_interrupt_flag_get
SLE et ey
DiResid IRELCAN bR G AR
SRFA -
B F e -
MASH{in}
can_periph CAN #hix
CANXx(x=0,1) CANAZMEIEHE
MASH{in}
flag CANH AR AL

CAN_INT_FLAG_S
LPIF

HE AR A A2 AR A T vh Wb 25

CAN_INT_FLAG_W
UIF

NCEEE HE T AR A s R (10 R 285 52 v B e 25

CAN_INT_FLAG_E
RRIF

R bR S

CAN_INT_FLAG_M
TF2

IS 2 5 12 58 B PP TR

CAN_INT_FLAG_M

IS 1512 58 R PP T AR

FOO

TF1
CAN_INT_FLAG_M N B
S 0 32 5 B P b i
TFO
CAN_INT_FLAG R . -
HFIFOO HY A Wb
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CAN_INT_FLAG_R B
. B BECFIFOOTH HH T 7
FFO
CAN_INT_FLAG_R )
N B BERCFIFO LT T 78
FO1
CAN_INT FLAG R
R B A FIFO LI WiAT &
FF1
S48 out}
3R [EE
FlagStatus SET / RESET

il :
/* get CANO mailbox 0 transmit finished interrupt flag */

can_interrupt_flag_get (CANO, CAN_INT_FLAG_MTFO0);

K%L can_interrupt_flag_clear
PR ¥ can_interrupt_flag_clearftiik I, F %

# 3-93. ¥ can_interrupt_flag_clear

REZ IR can_interrupt_flag_clear
AR void can_interrupt_flag_clear(uint32_t can_periph, can_interrupt_flag_enum
flag);
TheeHhid TEBRCANH bR EALRTES
SetR% M -
B A % -
#MASH{in}
can_periph CAN 4Mx
CANXx(x=0,1) CANAZMEIEHE
MANSH{in}
flag CANFIrAR AL
CAN_INT_FLAG_S -
LPIF RN MR A AR A 22 o s 5
CAN_INT_FLAG_W R R T FASE i it F RS 2432 W s i
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UIF
CAN_INT_FLAG_E - B
B P TR
RRIF
CAN_INT_FLAG_M o B
M 2 325 52 B P AR 6
TF2
CAN_INT_FLAG_M e B
MRFE 132 58 B Wik &
TF1
CAN_INT_FLAG_M o B
S 0 2% 52 i P T AR &
TFO
CAN_INT_FLAG_R . B
U FIFOOE H R Wi ks &
FOO
CAN_INT_FLAG_R . B
BUWLFIFOOTH; FF Wi b &
FFO
CAN_INT_FLAG_R N B
BWFIFO L Y A bR
FO1
CAN_INT_FLAG_R - B
BEUCFIFO LI bR &
FF1
¥ Hi 2% {out}
IR [EE

it

[* clear CANO mailbox 0 transmit finished interrupt flag */

can_interrupt_flag_clear (CANO, CAN_INT_FLAG_MTFO0);
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3.5. CRC
FEIR TUARAL IR A& —Foft FH A0 507 0 285 FAT7Aih 152 4 b B Z2 5 AR IR A, ] DA G R s 5 0 A 2R 13
7. F3.5.14R T CRCI A7 #4138, 5 113.5. 20 CRCE ik #idE 47 1 B
3.5.1. VAN & =2 g
CRCAfE# HI R W N R 7R
# 3-94. CRC H1+#%
TFRBRER FRAHR
CRC_DATA CRCHUE & /797
CRC_FDATA CRCHMZ U 27 47 2
CRC_CTL CRCH il a7 #7828
3.5.2. A5 P R U B
CRCE R AR AT R 7R
# 3-95. CRC FEEHK
EERH AT JE R iR
crc_deinit HAICRCITH LG

crc_data_register_reset

R4, ZAEIN{ENOXFFFFFFFF

crc_data_register_read TR A AT A
crc_free_data_register_read BT R A7 A7 A
crc_free_data_register_write BT A AT A

crc_single_data_calculate

CRCit-H —/320 £

crc_block_data_calculate

CRCil-H —A-320 %4

K% crc_deinit
B ¥ cre_deinitfihiik WL T %

£ 3-96. E¥ crc_deinit

EREAATR

crc_deinit
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EREUR T void crc_deinit(void);
DiReHER ZAICRCIHEH #IT
Saygk At
R P R
WASH{in}
#H S {out}
IR EME
i

/* reset crc */

crc_deinit();

¥ crc_data_register_reset

K #crc_data_register_resetiifiik L N 3% -

# 3-97. ¥ crc_data_register_reset

R crc_data_register_reset
BRI void crc_data_register_reset(void);
ThReHR S EHE FFAFA, LS M NOXFFFFFFFF
Se vk AF
A% 18 P R 80
#MASH{in}
2% {out}
& [E{E
4.
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/* reset crc data register */

crc_data_register_reset ();

¥ crc_data_register_read

P ¥crc_data_register_readfifiid i N % -

R 3-98. E# crc_data_register_read

R IR crc_data_register_read
R uint32_t crc_data_register_read(void);
DyRediR BHE A7 A
yRiS It -
M P R -
BWAZSH{in}
i s%{out}
R E{E
uint32_t B 75 77 25 52 I 32067 54 (0-OXFFFFFFFF)
ol

[* read crc data register */

uint32_t crc_value = 0;

crc_value = crc_data_register_read();

% crc_free_data_register_read

B #crc_free_data_register_readiiid i N %

# 3-99. ¥ crc_free_data_register_read

REABTR crc_free_data_register_read
ERHRTE uint8_t crc_free_data_register_read(void);
ThResiR B ST B 7 A 2
Setak A -

A FH R -
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WMASH{in}

#H 2% {out}

B EE

uint8_t

MRS HHfE 27 A7 A I 8 1 8t (0-OXFF)

(LR
[* read crc free data register */

uint8 t crc_value = 0;

crc_value = crc_free_data_register_read();

¥ crc_free_data_register_write

P ¥crc_free data_register writedifiid I 3% -

* 3-100. ¥ crc_free_data_register_write

R crc_free_data_register_write
RBURET void crc_free_data_register_write(uint8_t free_data);
Thaedid SRS HE AT A
oAt -
R R 8 )
BMANSH{in}
free_data IE 8 AL £ 4h
#is%{out}
R EI{E
(ZEE

[* write the free data register */

crc_free_data_register_write(0x11);
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B % crc_single_data_calculate

B #cre_single_data_calculatediiid i N %

£ 3-101. ¥# crc_single_data_calculate

PREAZFR crc_single_data_calculate
R WEYiA uint32_t crc_single_data_calculate(uint32_t sdata);
DygesthiR CRCiHH —AN32fu £l
PRS Jis -
VDR -
MASH{in}
sdata B 325 H 4
i S%{out}
& B {H
uint32_t 32fiCRCIIH & H (0-OXFFFFFFFF)
Bt

/* CRC calculate a 32-bit data */
uint32_t val = 0, valcrc = 0;
val = (uint32_t) Oxabcd1234;

valcrc = crc_single_data_calculate(val);

¥ crc_block_data_calculate

PR #crc_block_data_calculatefifii I, T %

# 3-102. E# crc_block_data_calculate

PR FR crc_block_data_calculate
ERHRTE uint32_t crc_block_data_calculate(uint32_t array[], uint32_t size);
ThReHiR CRCit 5 — 432 %41
Setak A -
A FH R 5 -
MANSH{in}
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array 320 HHE B dH el
WMASH{in}
size B
S {out}
AN
uint32_t 32{iCRC 545 R (0-OXFFFFFFFF)
Bl
/* CRC calculate a 32-bit data array */
#define BUFFER_SIZE 6
uint32_t valcrc = 0;
static const uint32_t data_buffer[BUFFER_SIZE] = {
0x00001111, 0x00002222, 0x00003333, 0x00004444, 0x00005555, 0x00006666};
valcrc = crc_block_data_calculate((uint32_t *) data_buffer, BUFFER_SIZE);
3.6. CTC
CTCHIHIE T MM = kG FE 1 2215 5 IR RIR HEIRCABMIFI I 4 A2, @i [ 2l )l 3l i) i 4
RAEME , IS 2] — M FEUHE IRCABMIN; . 2 753.6. 1H#1A | CTCIN A7 48514, = 173.6.2%fCTC
JE R HOHEAT VL
3.6.1. ShB R AR UL

CTCH A7t SR U FRPIR
# 3-103. CTC HFH

TS AR TR
CTC_CTLO CTCH % /7280
CTC_CTL1 CTCH % 7481
CTC_STAT CTCIREHF2%
CTC_INTC CTCH & bR & 47 25
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3.6.2.

A5 P2 R F v B
CTCHEREHIFRI FRATR:
£ 3-104. CTC L

EER AR FE R UR
ctc_deinit HHACTCH TG
ctc_counter_enable {FECTCR Ui
ctc_counter_disable FERECTCR HE
ctc_irc48m_trim_value_config fi B IRCA8MH Bh A HEAE

te

ctc_software_refsource_pulse_genera

FEACTC S I #h IR A 2D fk b

ctc_hardware_trim_mode_config

CTCHEf B shi ki Uil &

ctc_refsource_polarity_config

CTCS {5 5 Ikt ph bl Ve &

ctc_refsource_signal_select

CTCZH 15 Tk #

ctc_refsource_prescaler_config

CTCZ15 S IR Hilic &

ctc_clock_limit_value_config

CTCH S i L PR 13 B

ctc_counter_reload_value_config CTCil i HARMAN B
ctc_counter_capture_value_read B CTCU i A

ctc_counter_direction_read

B CTCRAERS Bl 2577 7]

ctc_counter_reload_value_read

B CTCHH s Bkl

ctc_irc48m_trim_value_read

FHUIRCASME: i fH

ctc_interrupt_enable CTCH iR

ctc_interrupt_disable CTCHWrZERE
ctc_interrupt_flag_get CTCH iR E 3R
ctc_interrupt_flag_clear CTCH b &I
ctc_flag_get CTCIRAFr EIRHL
ctc_flag_clear CTCIRAFrEIGE R

114



Z

GigaDevice GD32F403xx ﬁiﬁﬁiﬁﬁ :J:EI‘FE
BB ctc_deinit

Bk ¥cte_deinitdfiid LN 2.
R 3-105. EH ctc_deinit

R R ctc_deinit

EREUR T void ctc_deinit (void);

DiReHER HACTCHIG

i i

MR ES rcu_periph_reset_enable / rcu_periph_reset_disable
MASH{in}
I ZS%{out}
R EE
#i4n .

[* reset CTC */

ctc_deinit();

BB¥ ctc_counter_enable

K #ctc_counter_enablefifiid I, N %

* 3-106. E# ctc_counter_enable

B AT ctc_counter_enable
ERHR T void ctc_counter_enable (void);
TigeRiiR {ERECTCRIHETH AR
et kA
M PR3
MASH{in}
wHSH{out}
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pA LA
#iltn .
/* enable CTC trim counter*/
ctc_counter_enable ();
¥ ctc_counter_disable
pFi#ictc_counter_disabledfiid I~ %
£ 3-107. BH ctc_counter_disable
AR ctc_counter_disable
LYy void ctc_counter_disable (void);
ThResig AERECTCIM AR Rt
Sapesk -
A F R -
WANSH{in}
¥ 2% {out}
&
fl4n:

/* disable CTC trim counter */

ctc_counter_disable ();

B ctc_irc48m_trim_value_config
B #ctc_irc48m_trim_value_configfiii& L N %

R 3-108. EK# ctc_irc48m_trim_value_config

B R ctc_irc48m_trim_value_config

REETE void ctc_irc48m_trim_value_config(uint8_t trim_value);
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ThREHER Fic. B IRCASME B i i
Sath A -
M R4 -
#MANSH{in}
trim_value 0~63
sS4 out}
R E{E

10

/* IRC48M trim value configuration */

ctc_irc48m_trim_value_config (0x01);

K% ctc_software_refsource_pulse_generate

PR ¥ ctc_software_refsource_pulse _generatefffiid 1. T %

F 3-109. ¥ ctc_software_refsource_pulse_generate

REZ IR ctc_software_refsource_pulse_generate
RBURET void ctc_software_refsource_pulse_generate(void);
TheeHhid P2 HECTC S I [ A ik
Pas it -
e P R -
BANSE{in}
Al SH{out}
R EI{E

fBiltn.

[* generate reference source sync pulse */
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ctc_software_refsource_pulse_generate ();

¥ ctc_hardware_trim_mode_config

P ¥ ctc_hardware_trim_mode_config#ttiik W, % :

£ 3-110. HH ctc_hardware_trim_mode_config

R IR ctc_hardware_trim_mode_config
R void ctc_hardware_trim_mode_config(uint32_t hardmode);
DhRediR e T 1 ) B v
Sovhk At -
A FH B -
WMASH{in}
hardmode R REHETT 3 3 7 % A

CTC_HARDWARE_
TRIM_MODE_ENA TR AR HETT B
BLE

CTC_HARDWARE_
TRIM_MODE_DISA TR A4 1 5 1]
BLE

i S5 {out}

IR B

i 4n:
/* enable CTC hardware trim */

ctc_hardware_trim_mode_config (CTC_HARDWARE_TRIM_MODE_ENABLE);

B ctc_refsource_polarity_config

i ¥cte_refsource_polarity configftiid I T %

R 3-111. BH ctc_refsource_polarity_config

L3 B4 ctc_refsource_polarity_config
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EREUR T void ctc_refsource_polarity _config(uint32_t polarity);
DygesthiR CTCZH I £ M e B
PR S i -
GV -
MANSH{in}
polarity IR

CTC_REFSOURCE
_POLARITY_FALLI
NG

SHAE SIS AL T Ry

CTC_REFSOURCE
_POLARITY_RISIN
G

ZHAG SIRNFED AN LTS

¥ Hi 2% {out}

R EME

Biltn.

I* set reference source polarity */

ctc_refsource_polarity_config (CTC_REFSOURCE_POLARITY_RISING);

B % ctc_refsource_signal_select

B #ctc_refsource_signal_selectfiiid I %

F 3-112. ¥ ctc_refsource_signal_select

R ctc_refsource_signal_select
BRBURT void ctc_refsource_signal_select(uint32_t refs);
DhRedR CTCZH {5 SR
Setak A -
A FH R 5 -
MANSH{in}
refs ZEAE 5
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CTC_REFSOURCE

- ®FGPIOM NG 5

_GPIO
CTC_REFSOURCE

- JEFELXTAL 8

_LXTAL

#H S {out}
& [EM{E

il :
[* reference signal selection */

ctc_refsource_signal_select (CTC_REFSOURCE_LXTAL);

BR % ctc_refsource_prescaler_config

P ¥ictc_refsource prescaler_config#ifiid I, N % -

£ 3-113. B# ctc_refsource_prescaler_config

ESE 5 B ctc_refsource_prescaler_config
BRI void ctc_refsource_prescaler_config(uint32_t prescaler);
ThReHR ZEAG SRR B
otk -
e P R -
BANSE{in}
prescaler IR AL
CTC_REFSOURCE .
ZEAG T AT
_PSC_OFF
CTC_REFSOURCE o
AT 52500
_PSC_DIV2
CTC_REFSOURCE N
SEAG 545
_PSC _Div4
CTC_REFSOURCE o
S5 58510
_PSC_DIV8
CTC_REFSOURCE BHAE 5165040
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_PSC_DIV64

_PSC_DIV16
CTC_REFSOURCE L
SHAF 5325340
_PSC_DIV32
CTC_REFSOURCE N
S5 564510

CTC_REFSOURCE
_PSC_DIV128

SHA5512850 40

2% {out}

R EME

.

[* configure reference signal source prescaler */

ctc_refsource_prescaler_config(CTC_REFSOURCE_PSC_DIV2);

BR % ctc_clock_limit_value_config
PR ¥ cte_clock_limit_value_configftfiidk W, % :

R 3-114. BRI ctc_clock_limit_value_config

REZ IR ctc_clock_limit_value_config
R void ctc_clock_limit_value_config(uint8_t limit_value);
DhRediR CTCHT iz I HE FRAA B 2
yRiS It -
R P -
NS H{in}
limit_value 0x00 - OXFF
A z%out}
R EI{E

Biltn.
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[* configure clock trim base limit value */

ctc_clock_limit_value_config (Ox1F);

¥ ctc_counter_reload_value_config

P #ctc_counter_reload_value_configftiid . T %

£ 3-115. H ¥ ctc_counter_reload_value_config

R IR ctc_counter_reload_value_config
R void ctc_counter_reload_value_config(uint16_t reload_value);
DhREHR CTCiH s HRAH I E
Sovhk At -
A FH B -
WMASH{in}
reload_value 0x0000 - OXFFFF
¥ Hi 2% {out}
R EE

fl4n:
[* configure CTC counter reload value */

ctc_counter_reload_value_config (OXO0FF);

¥ ctc_counter_capture_value_read

P ¥(ctc_counter_capture_value_readftiid . F %

# 3-116. HH ctc_counter_capture_value_read

B R ctc_counter_capture_value_read
BRBURT uint16_t ctc_counter_capture_value_read(void);
DRk BRI R 3R M
VRS i -
AR FH R 2 -
HMANSH{in}
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2% {out}

R AME

uint16_t EREUTHH 38 4 3 {E.(0x0000 - OXFFFF)

LR
[* read CTC counter capture value */
uint16_t ctc_value = 0;

ctc_value = ctc_counter_capture_value_read ();

¥ ctc_counter_direction_read

B #¥ctc_counter_direction_readfiid L~ £

# 3-117. B ctc_counter_direction_read

R TK ctc_counter_direction_read
HBFT FlagStatus ctc_counter_direction_read(void);
TheeHR B CTCR HER £ 1+ 4077 )
otk -
A FH R -
BANSE{in}
Al sH{out}
i EME
FlagStatus SET(/H N it%) / RESET(1A L i%0)

it :
/* read ctc counter direction */
FlagStatus ctc_direction = SET,

ctc_direction = ctc_counter_direction_read ();
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¥ ctc_counter_reload_value_read

PR %ctc_counter_reload_value read#iiid . N3 :

% 3-118. E# ctc_counter_reload_value_read

R R ctc_counter_reload_value_read
EREUR T uintl6_t ctc_counter_reload_value_read(void);
ThRedhig BEHCTCH Hieds EHE
SepLs -
e R B -
MBS H{in}
s S%{out}
I8 [ fE
uintl6_t SR As E A 1647 54E (0x0000 - OXFFFF)
Bt

/* read CTC counter reload value */
uint16_t ctc_reload_value = 0;

ctc_reload_value = ctc_counter_reload_value_read ();

B ctc_irc48m_trim_value_read
P ¥ctc_irc48m_trim_value_read#ifiid I, N % -

£ 3-119. FHH ctc_irc48m_trim_value_read

REZ IR ctc_irc48m_trim_value_read
BRBURT uint8_t ctc_irc48m_trim_value_read(void);
LhREHR HEIRCA8MAL HEAH
VRIS Jis -
R R .
MASH{in}
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2% {out}

B EE

uint8_t

6HLIRCABMIZHEIA (0-63)

it
/* read the IRC48M trim value */

uint8_t ctc_trim_value = 0;

ctc_trim_value = ctc_irc48m_trim_value_read ();

¥ ctc_interrupt_enable

t% $cte_interrupt_enabledtiid I N %

£ 3-120. B ctc_interrupt_enable

B ctc_interrupt_enable

RER T void ctc_interrupt_enable(uint32_t interrupt);

DhfetiR EESMECTCH Ik

SeRE A

AL L
WANSH{in}

interrupt CTCHlkr

CTC_INT_CKOK it R e R
CTC_INT’\TCKWAR ol 2 e

CTC_INT_ERR R AP

CTC_INT_EREF

WEZEE 5

S % out}

IR [EE

Biltn.
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/* enable CTC clock trim OK interrupt */
ctc_interrupt_enable (CTC_INT_CKOK);
¥ ctc_interrupt_disable

PR #lcte_interrupt_disableftiik W, T %

R 3-121. B ctc_interrupt_disable

R ctc_interrupt_disable
PR T void ctc_interrupt_disable(uint32_t interrupt);
DRe A SERESMBLCTCH b
SR
AL
WMASH{in}
interrupt CTCH 1l
CTC_INT_CKOK it R T e e
ST I B e 5
CTC_INT_ERR R A
CTC_INT_EREF WS EEF S
i H{out}
R EE

il :
/* disable CTC clock trim OK interrupt */

ctc_interrupt_disable (CTC_INT_CKOK);

B % ctc_interrupt_flag_get
B #cte_interrupt_flag_getffiik W F %

F 3-122. K ¥ ctc_interrupt_flag_get

RB AR

ctc_interrupt_flag_get
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R FlagStatus ctc_interrupt_flag_get(uint32_t int_flag);
TR SREXCTCH b A7
S
B A %
MANSH{in}
int_flag CTCH Witr &

CTC_INT_FLAG_C

IS BV 58 B TR R A7

RR

KOK
CTC_INT_FLAG_C ;. o
A oA 1 2 4 Hh W bR AL
KWARN
CTC_INT_FLAG_E ‘ o
FR A WA S

CTC_INT_FLAG_E
REF

MESEE S PR EAL

CTC_INT_FLAG_C
KERR

I BRI 1R AL

CTC_INT_FLAG_R

SHEFPEIKMME S E R

EFMISS
CTC_INT_FLAG_T . .
KA F R L
RIMERR
i 2%{out}
& [E B
FlagStatus SETE{RESET

fBiltn.

/* get CTC interrupt flag status */

FlagStatus state = ctc_interrupt_flag_get (CTC_INT_FLAG_CKOK);

B % ctc_interrupt_flag_clear

Bk $cte_interrupt_flag_cleardtii® W, F %
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R 3-123. B ctc_interrupt_flag_clear

R ctc_interrupt_flag_clear
R void ctc_interrupt_flag_clear(uint32_t int_flag);
ThRedid TEBRCTCH Widr dhr
VRS s
A NERSE
WASH{in}
int_flag CTCH WikrE

CTC_INT_FLAG_C
KOK

IS B A v 58 B TR R AL

CTC_INT_FLAG_C
KWARN

I BRI 7 R TR AL

CTC_INT_FLAG_E
RR

BRI bR AL

CTC_INT_FLAG_E

WIH 225 5 TR A

REF
CTC_INT_FLAG_C o
Ao A AR TR i TR S
KERR
CTC_INT_FLAG_R o
AL SRS RS
EFMISS
CTC_INT_FLAG_T . .
T2 Ve AR B AR AT
RIMERR
HHZ2¥{out}
REE

i

[*clear CTC interrupt flag status */

ctc_interrupt_flag_clear (CTC_INT_FLAG_CKOK);

K% ctc_flag_get

B #cte_flag_getithiidk WL N -
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R 3-124. ®H ctc_flag_get

R ctc_flag_get

R FlagStatus ctc_flag_get (uint32_t flag);

B1): b R CTCRE R E AL

Jo A

A NERSE
WMASH{in}
flag CTCHR A7

CTC_FLAG_CKOK N e R 4 56 LA R AL

CTC_FLAG_CKWA
RN

I BRI T R TR AL

CTC_FLAG_ERR

R TR S AL

CTC_FLAG_EREF

MESEE S PR S

CTC_FLAG_CKER

R A A AR R AL
CTC_FLAG_REFMI o
ZEFRBIKME T IR
SS
CTC_FLAG_TRIME o
BEHEAE SR AL
RR
I S%{out}
& [E{E
FlagStatus SETERESET

it

[* get CTC flag status */

FlagStatus state = ctc_flag_get (CTC_FLAG_CKOK);

K% ctc_flag_clear

i #cte_flag_cleardtfiik 1. T %

R 3-125. B ctc_flag_clear

RE AT

ctc_flag_clear
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R void ctc_flag_clear (uint32_t flag);
Thkedig THBRCTCRAE R ENL
e dktt

AN
WASH{in}
flag CTCIRERE
CTC_FLAG_CKOK IR A 1 8 bR AL
CTC_FLAG_CKWA X g
I s v 2 o v AR S L
RN
CTC_FLAG_ERR i BT AL
CTC_FLAG_EREF WEZE(E 5 R S 4L
CTC_FLAG_CKER X .
- R - I P AR B IR
CTC_FLAG_REFMI o
ZEFBIKME SRR
SS
CTC_FLAG_TRIME X .
KA F R L
RR
i 2%{out}
& [E B
il :
* clear CTC flag status */
ctc_flag_clear (CTC_FLAG_CKOK);
3.7. DAC

BT A 35 AT LR A 2067 1 B 7 Bl Fe 4o A B 51 A iy e I A i, 79 3.7. 14838 T DAC
(27 a0, F153.7.2% DACKE MEGH T .
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3.7.1. SR AR U B

DACH {7 as HI1 R R PR :

# 3-126. DAC #1758

TR ER Fran

DAC_CTLO DACX¥E il 75 17 4%

DAC_SWT DACXHK il 5 27 A7 7
DAC_OUTO_R12DH DACxX_OUTO 12/ 47 % 57 03 (- 5F %5 17 8%
DAC_OUTO_L12DH DACxX_OUTO 12/ /7 % 7 $0 3 (- 5F 55 17 8%

DAC_OUTO_R8DH DACX_OUTO 81747 %} 55 U fr 15 77 17 9%
DAC_OUT1_R12DH DACxX_OUTL 1247 47 % 77 3 (- Rr %5 17 8%
DAC_OUT1_L12DH DACxX_OUTL 124 /7 %o 77 3 {5 25 17 8%

DAC_OUT1_R8DH DACxX_OUTL 84747 % - H ¥ {47 25 17 2%

DACC_R12DH DACxIF R 1207 45 X T+ 5 R (R FF 25 77 4%
DACC_L12DH DACxI K 1247 12 6 S5 Hdf (R B B 17 28
DACC_R8DH DACXIH: KA ABAL AT K S+ B - FF 2 17 7%
DAC_OUTO0_DO DACX_OUTOXk iy H 75 77 %%
DAC_OUT1_DO DACX_OUT1H 4k iy i 75 77 9%
3.7.2. A PR R Bt B
DACE B E 51| R4 K P«
% 3-127. DAC EER¥
PER BT PR R iR
dac_deinit DACHMEE A
dac_enable DACiifiE
dac_disable DACZEfE
dac_dma_enable DACI{IDMAI]REfE fE
dac_dma_disable DACI{IDMAT] ek
dac_output_buffer_enable DACH H 2 X fF 5
dac_output_buffer_disable DACH H 22 X 2268
dac_output_value_get DACHir Hi $i48 3R X
dac_data_set DACHi H 3 1 B
dac_trigger_enable DACfi & 1 &
dac_trigger_disable DACfih & 24 &g
dac_trigger_source_config DACil K& Ik 5%
dac_software_trigger_enable DACHR i % A g
dac_wave_mode_config DACHE: 7= A 30 1%

dac_Ifsr_noise_config

DAC LFSRIER K&

dac_triangle_noise_config

DAC= A B

dac_concurrent_enable

I % DACH A fi g
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s i

PE R ftiid

dac_concurrent_disable

I % DACHE A 2ERE

_enable

dac_concurrent_software_trigger

I % DACHL R A A e

dac_concurrent_output_buffer_enable

dac_concurrent_output_buffer_disable

H 5 DACHE Ay th G2t X
F % DACHE i th 22 X 26

O | OF

dac_concurrent_data_set F 5 DACHR =i H s v B
¥ dac_deinit
PR %dac_deinitfifiid I N
* 3-128. HK# dac_deinit
R TK dac_deinit
R HR R void dac_deinit(uint32_t dac_periph);
ThReHR DACAIMEE fir
SavhskAF -
MR ES rcu_periph_reset_enable / rcu_periph_reset_disable
HAZH{in}
dac_periph DAC#MAE
DACx DACAHH KL (x=0)
% {out}
& [E{E
4
/* deinitialize DACO */
dac_deinit(DACO0);
¥ dac_enable
P ¥ dac_enabledtliid I, N
% 3-129. ¥ dac_enable
B R dac_enable
PR R void dac_enable(uint32_t dac_periph, uint8_t dac_out);
TigeRiiR DAC/i# g
Vs i -
A58 P R -
BWASH{in}
dac_periph DACHIM&
DACx DACAHikdE (x=0)
BWMASE{in}
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dac_out DACH H
DAC_OUTx DACHIH @ EER (x=0,D)
2% {out}
AL
it

* enable DACO_OUTO */

dac_enable(DACO, DAC_OUTO);

R dac_disable
B #dac_disablefifiit W, T %

# 3-130. X# dac_disable

B4R dac_disable
Eig- gkl void dac_disable(uint32_t dac_periph, uint8_t dac_out);
ThREHR DACHEfE
ekt -
A P R 4 -
BASH{in}
dac_periph DACH}M&
DACx DACAIiEHE (x=0)
#MASH{in}
dac_out DACHiH
DAC_OUTx DACHI HEIEER (x=0,D)
¥ Z2¥{out}
‘ R
p A=A
‘ .
fi4n:

[* disable DACO_OUTO */

dac_disable(DACO, DAC_OUTO);

% dac_dma_enable

i ¥dac_dma_enablefiiit W, T %

# 3-131. ¥ dac_dma_enable
B R dac_dma_enable
PR R R void dac_dma_enable(uint32_t dac_periph, uint8_t dac_out);
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ThRedhiR DACI{IDMATh B g
Vi Yas -
A FH R4 -
WMASH{in}
dac_periph DACH} &
DACx DACAIikdE (x=0)
WMASH{in}
dac_out DACIH H
DAC_OUTx DACHI i #E RS (x=0,1)
i S 4{out}
‘ .
p IR
‘ .
it

/* enable DACO_OUTO0 DMA function */

dac_dma_enable(DACO, DAC_OUTO);

¥ dac_dma_disable
P ¥ dac_dma_disableftfiik W, T %

% 3-132. ¥ dac_dma_disable

R dac_dma_disable
R R void dac_dma_disable(uint32_t dac_periph, uint8_t dac_out);
TiRestiR DACI{IDMAL) g2k R
Vi 13 -
A FH R -
WANSH{in}
dac_periph DACHMN%
DACx DACHMLILEFE (x=0)
BASE{in}
dac_out DACHi
DAC_OUTx DACHIHBEER (x=0,1)
A s%out}
‘ R
R E{E
‘ R

f4n:
/* disable DACO_OUTO0 DMA function */

dac_dma_disable(DACO, DAC_OUTO);
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¥ dac_output_buffer_enable

PR ¥dac_output_buffer_enabledfiik W, %

% 3-133. E¥ dac_output_buffer_enable

R IR dac_output_buffer_enable
BREUR T void dac_output_buffer_enable(uint32_t dac_periph, uint8_t dac_out);
ThRedhiR DACHi Hh 22 X ffi e
Stk -
A F R -
WASH{in}
dac_periph DAC#M%
DACx DACHMLILEFE (x=0)
HAZH{in}
dac_out DACHi H}
DAC_OUTx DACHHEEERE (x=0,D)
¥ HiZ2H{out}
‘ ]
& B {H
‘ ]

il
/* enable DACO_OUTO output buffer */

dac_output_buffer_enable(DACO, DAC_OUTO0);

¥ dac_output_buffer_disable

B #dac_output_buffer_disabledffiid I~ 3% :

% 3-134. ¥ dac_output_buffer_disable

REZ IR dac_output_buffer_disable
BRURTY void dac_output_buffer_disable(uint32_t dac_periph, uint8_t dac_out);
ThREHR DACH ! 2 i X 25 g
etk -
A FH R 5 -
WASH{in}
dac_periph DAC#MAx
DACx DACHMLILEF (x=0)
WASH{in}
dac_out DACH H}
DAC_OUTx DACHIH#EEES (x=0,1)
AHSH{out}
pA Il =R
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flam:
/* disable DACO_OUTO output buffer */

dac_output_buffer_disable(DAC0, DAC_OUTO);

B % dac_output_value_get

P ¥ dac_output_value_getdifiid i, N %

3+ 3-135. ¥ dac_output_value_get

AR dac_output_value_get
R HR R uint16_t dac_output_value_get(uint32_t dac_periph);
Thkesig DACH H Hdi 3K L
oAt -
M FH R 4 -
HAZSH{in}
dac_periph DACH}M&
DACx DACHMLILEFE (x=0)
BASH{in}
dac_out DACH H
DAC_OUTx DACHi Hi#E LR (x=0,1)
A S {out}
‘ .
&
uint16 t | S ¥ DACKEHF (R A5 27 17 94 (H (0~4095)

il
[* get the DACO_OUTO last data output value */
uint16_t data = 0;

data = dac_output_value_get(DACO, DAC_OUTO0);

¥ dac_data_set

Pk ¥idac_data_set#fiiR L K%

# 3-136. ¥ dac_data_set

B R dac_data_set
void dac_data_set(uint32_t dac_periph, uint8_t dac_out, uint32_t dac_align,
R BURA _
uintl6_t data);
DIReiR DACHH H ##fs % 8
VRS 1as -
AR -
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HWASH{in}
dac_periph DACH} &
DACx DACAIikdE (x=0)
WMASH{in}
dac_out DACHi
DAC_OUTx DACHIH @ EER (x=0,D)
WMASH{in}
dac_align DACXK} 555
DAC_ALIGN_12B
- n -~ 124 H¥s A X 5%
DAC_ALIGN_12B L 1247 HHE /e 3 5%
DAC_ALIGN_8B_R 8 HHRE 4 0] 55
BWASH{in}
data | =5 ADAC_OUTXHI¥t4E (0~4095)
¥ HiZ2¥{out}
‘ R
pAE
‘ R

lam:

[* set DACO_OUTO data holding register value */

dac_data_set(DACO, DAC_OUTO, DAC_ALIGN_8B_R, OxFF);

B % dac_trigger_enable
B #dac_trigger_enableftfiik L N3

% 3-137. KR¥ dac_trigger_enable

BRBATR dac_trigger_enable
Zg - gbRit] void dac_trigger_enable(uint32_t dac_periph, uint8_t dac_out);
TheeHhid DACHil & fii e
etk -
A FH R 5 -
BASE{in}
dac_periph DACHIM&
DACx DACAHIIEH (x=0)
BWAZSH{in}
dac_out DACH
DAC_OUTx DACHIHI#EES (x=0,1)
i ZS%{out}
‘ ]
AL
‘ ]
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il an:
[* enable DACO_OUTO trigger */

dac_trigger_enable(DACO, DAC_OUTO0);

B % dac_trigger_disable

B #dac_trigger_disablefifiit W, %

* 3-138. B# dac_trigger_disable

R IR dac_trigger_disable
BREUR T void dac_trigger_disable(uint32_t dac_periph, uint8_t dac_out);
ThREHR DACil & £ /e
SRk -
A F R 5 -
BASH{in}
dac_periph DAC#Mx
DACx DACHMLILEFE (x=0)
HAZSH{in}
dac_out DACHi H}
DAC_OUTx DACHHEEERE (x=0,D)
¥ HiZ2H{out}
‘ ]
& [EE
‘ ]

fBiltn:
/* disable DACO_OUTO trigger */

dac_trigger_disable(DACO, DAC_QUTO0);

B % dac_trigger_source_config
P ¥dac_trigger_source_configffiid L % :

# 3-139. ¥ dac_trigger_source_config

B R dac_trigger_source_config
void dac_trigger_source_config(uint32_t dac_periph, uint8_t dac_out, uint32_t
MR _
triggersource);

TRedhid DACHi K JF 1% %

VRS i -
A FH R 5 -

BWMANSH{in}
dac_periph DAC#MAx
DACx DACHMLILEFE (x=0)
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WANSH{in}
dac_out DACHi
DAC_OUTx DACHIH @ EER (x=0,D)
BAZSE{in}
triggersource DACHih & i
DAC_TRIGGER_T5
TIMERS TRGO
_TRGO
DAC_TRIGGER T2
TIMER2 TRGO
_TRGO
DAC_TRIGGER_T6
- - TIMER6 TRGO
_TRGO
DAC_TRIGGER_ T4
- - TIMER4 TRGO
_TRGO
DAC_TRIGGER_T1
TIMER1 TRGO
_TRGO
DAC_TRIGGER_T3
TIMER3 TRGO
_TRGO
DAC_TRIGGER_EX ‘
EXTIZk9r 7
TIO
DAC_TRIGGER_S i
Al
OFTWARE
¥ HiZ2H{out}
& [E B

it

[* configure DACO_OUTO trigger source */

dac_trigger_source_config(DACO, DAC_OUTO0, DAC_TRIGGER_T1_TRGO);

B # dac_software_trigger_enable

B ¥dac_software_trigger_enableftiik Il N % :

X 3-140. pK# dac_software_trigger_enable

BT dac_software_trigger_enable
BRBURTY void dac_software_trigger_enable(uint32_t dac_periph, uint8_t dac_out);
LhREHR DACH i A fiE €
VRS i -
A FH R 5 -
MASH{in}
dac_periph DACHIM&
DACx DACAHHIEH (x=0)
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WASH{in}
dac_out DACHi
DAC_OUTx DACHIH @ EER (x=0,D)
2% {out}
AL

LR
/* enable DACO_OUTO software trigger */

dac_software_trigger_enable(DACO, DAC_OUTO);

E ¥ dac_wave_mode_config

P ¥dac_wave_mode_configfiiid I~ %

% 3-141. ¥ dac_wave_mode_config

ESE 5 B dac_wave_mode_config
R void dac_wave_mode_config(uint32_t dac_periph, uint8_t dac_out, uint32_t
wave_mode);
ThReHid DACH: 75 i i %
SRk -
A F R 5 -
HMANSH{in}
dac_periph DAC#MAi
DACx DACAIiEHE (x=0)
WMASH{in}
dac_out DACHi H}
DAC_OUTx DACH HEIEER (x=0,1)
WMASH{in}
wave_mode Mg 7y A e 1

DAC_WAVE_DISAB

iR AR AR fiE

LE
DAC_WAVE_MODE .
LFSRME 7 A 2
_LFSR
DAC_WAVE_MODE e
A M AR
_TRIANGLE
S out}
IR [E {5

o
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/* configure DACO_OUTO0 wave mode */

dac_wave_mode_config(DACO, DAC_OUTO0, DAC_WAVE_DISABLE);

¥ dac_Ifsr_noise_config
P ¥ dac_Ifsr_noise_configftiid L T %

R 3-142. FK¥ dac_Ifsr_noise_config

R FR dac_Ifsr_noise_config
void dac_lfsr_noise_config(uint32_t dac_periph, uint8_t dac_out, uint32_t
EYURE _
unmask_bits);
DiResid DAC LFSRIE= % &
Sothk A -
G NEDE -
HAZSH{in}
dac_periph DAC#MAi
DACx DACAH#iEH (x=0)
BASH{in}
dac_out DACH H
DAC_OUTx DACHi Hi#E LR (x=0,1)
BASH{in}
unmask_bits W 8 P A B B B
DAC_LFSR_BITO LFSRIE =70k 5
DAC_LFSR_BITSx_
0 LFSREEANL[x:0[HEB# (x =1,2,3..11)
iz out}
‘ .
& [EE
‘ .

il
/* configure DACO_OUTO LFSR noise mode */

dac_Ifsr_noise_config(DACO, DAC_OUTO0, DAC_LFSR_BITO);
% dac_triangle_noise_config

¥ dac_triangle_noise_configfifiid I, % -

R 3-143. KR¥ dac_triangle_noise_config

BT dac_triangle_noise_config
void dac_triangle_noise_config(uint32_t dac_periph, uint8_t dac_out, uint32_t
B A2 _
amplitude);
LhREHR DAC = f i\ 1 B
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PRiS Jis
A FH R4 -
BAZSE{in}
dac_periph DACH} &
DACx DACAHIIEH (x=0)
BAZSE{in}
dac_out DACHi
DAC_OUTx DACHI i #EE S (x=0,1)
WANSH{in}
amplitude AR
DAC_TRIANGLE_A
M;’LITUDE_X_ x=2"1 (n=1.12)
A S8 {out}
‘ ]
AN
‘ _

il 4n:
[* configure DACO_OUTO triangle noise mode */

dac_triangle_noise_config(DACO, DAC_OUTO0, DAC_TRIANGLE_AMPLITUDE_1);

¥ dac_concurrent_enable

P ¥ dac_concurrent_enableftfiik I, T %

R 3-144. PR¥ dac_concurrent_enable

R dac_concurrent_enable
R R void dac_concurrent_enable(uint32_t dac_periph);
TiRestiR J R DACKE R AL it
SovhkA -
A FH R 5 -
BASH{in}
dac_periph DACHIM&
DACx DACHMLILEHE (x=0)
A Z%out}
‘ AL
‘ ]

i 4n:
/* enable DACO concurrent mode */

dac_concurrent_enable(DACO);
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¥ dac_concurrent_disable

PR #¥dac_concurrent_disableftiiR I, T -

# 3-145. ¥ dac_concurrent_disable

R IR dac_concurrent_disable
BREUR T void dac_concurrent_disable(uint32_t dac_periph);
ThReHhiR I % DACHE X AERE
VRLT Has -
A58 F R £ -
WS {in}
dac_periph DAC#HM%
DACx DACHMLILEFE (x=0)
S8 {out}
‘ .
pAE
‘ .

il
/* disable DACO concurrent mode */

dac_concurrent_disable(DACO);

B % dac_concurrent_software_trigger_enable

P ¥dac_concurrent_software_trigger_enablefiid I T %

& 3-146. KR¥ dac_concurrent_software_trigger_enable

R dac_concurrent_software_trigger_enable
Zg - gbRit] void dac_concurrent_software_trigger_enable(uint32_t dac_periph);
ThREHR I DACH R A fish e {3k g
etk -
A FH R 5 -
BASE{in}
dac_periph DACH}M&
DACX DACAHHIEH (x=0)
A Z%{out}
‘ ]
AL
‘ ]

f4n:
/* enable DACO concurrent software trigger */

dac_concurrent_software_trigger_enable(DACO);
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B dac_concurrent_output_buffer_enable

PR ¥dac_concurrent_output_buffer_enableffii® W, T % :

# 3-147. ¥ dac_concurrent_output_buffer_enable

R IR dac_concurrent_output_buffer_enable
BREUR T void dac_concurrent_output_buffer_enable(uint32_t dac_periph);
ThRedhiR IR DACHE i th 22 1 X fd g
Stk -
A F R -
WS {in}
dac_periph DAC#M5
DACx DACHMLILEFE (x=0)
¥ HiZ2¥{out}
& B {H
il 4n:

/* enable DACO concurrent buffer function */

dac_concurrent_output_buffer_enable(DACO0);

¥ dac_concurrent_output_buffer_disable

P ¥dac_concurrent_output_buffer_disablefiid Il %

% 3-148. KK# dac_concurrent_output_buffer_disable

R dac_concurrent_output_buffer_disable

R R void dac_concurrent_output_buffer_disable(uint32_t dac_periph);

ThREHR I DACH i Hh 22 [X 4 g

etk -
A FH R 5 -

BASE{in}
dac_periph DACH}M&
DACX DACAHHIEH (x=0)
A Z%{out}
AL

(ZLE

/* disable DACO concurrent buffer function */

dac_concurrent_output_buffer_disable(DACO);
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¥ dac_concurrent_data_set

PR ¥dac_concurrent_data_setiffiik W, N %

# 3-149. ¥ dac_concurrent_data_set

R IR dac_concurrent_data_set
void dac_concurrent_data_set(uint32_t dac_periph, uint32_t dac_align,
PR R A . .
uintlé_t dataO, uintl6_t datal);
ThRedhiR I R DACHE i th Heds 15 &
Stk -
A R 2 -
WANSH{in}
dac_periph DACH}M&
DACx DACHMLILEFE (x=0)
WMASH{in}
dac_align DACH} 55552
DAC_ALIGN_12B_

. 12 5dl A X 5
DAC_ALIGN_12B L L1245 s 7o 5 5%
DAC_ALIGN 8B R 8L i d A 0t 55

HAZH{in}
data0 | = N\DAC_OUTOII¥(# (0~4095)
BASH{in}
datal | 5 ADAC_OUTLI¥(#F (0~4095)
Az {out}
‘ .
p A=A
‘ .

il
/* set DACO concurrent mode data holding register value */

dac_concurrent_data_set(DACO, DAC_ALIGN_8B_R, OxFF, OxFF);

3.8. DBG

VAR AR G B T ARG DO RBRE A R U et AT — B A, %193.8.14#38 T DBGIr 7
HHYIE, #153.8. 20 DBGRERHGLIT B -

3.8.1. VAN &= e gL

DBG# A7 43 AR W N R TR
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# 3-150. DBG H7&

T AR B RR
DBG_ID DBG ID% 74+
DBG_CTLO DBG#= il 7 7770

3.8.2. A5 E R B Ut B

DBGJE B # 5 R U T R P
# 3-151. DBG E&H
PERRBA K PE R HR
dbg_deinit 4 [ DEBUG % 174
dbg_id_get FDBG_ID#F (778
dbg_low_power_enable {F REAR DR 20 I MC U AR 7 ) B
dbg_low_power_disable R IHFEA A PIMCUTE R RF Th RE
dbg_periph_enable i BEAM B IMCU IR AR 3 Th g
dbg_periph_disable RBEREAMZ IMCUR R Th B
dbg_trace_pin_enable i BE BRI 5| B 43 T
dbg_trace_pin_disable AR ERER 5| 43T

#2357 dbg_periph_enum

# 3-152. BB E dbg_periph_enum

R BFE TheeHd
DBG_FWDGT_HOLD YNAT IR, REFFWDGTHH A i) 4
DBG_WWDGT_HOLD LNZAFIER, REFWWDGT i H a4
DBG_TIMERO_HOLD BRI, RRETIMEROV S i Hul A48
DBG_TIMER1 HOLD BNAZ IR, FEFTIMERLHE S i EUE A2
DBG_TIMER2_HOLD B IR, RRETIMER2TH S8 Ul A48
DBG_TIMER3_HOLD BNAZIER, REFTIMERS TS 1 EUE AR
DBG_CANO_HOLD HNIZAE IR, CANOREI AR /7 245 1 Bl S s

DBG_I2C0_HOLD YN IR, HFI2CO0RSMBUSIRES A, TRt

146



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

DBG_[2C1_HOLD

BNIZE IR, SR4FI2C1IHISMBUSIRSAZE, HT R

DBG_TIMER5_HOLD

BNAZAE R, SRAFTIMERS HHERS 50 A3

DBG_TIMER6_HOLD

MR IER, GREFTIMERG THEES THEUE AR

DBG_TIMER7_HOLD

BNIZAE R, SRAFTIMERT (8RS HHEUE AN

DBG_TIMER4_HOLD

MR IER, GREFTIMERATHEES THEUE AR

DBG_CAN1_HOLD

HNRZAF LR, CANLERCH 4% 5 I Bl s

DBG_TIMER11_HOLD

MRS IR, R TIMERLLFBS T SUE A AL

DBG_TIMER12_HOLD

MR, GREFTIMERL2THEE T U E A

DBG_TIMER13_HOLD

MM IER, CRIFTIMERLITHEAR TH BB A

DBG_TIMER8_HOLD

PRI IR, SREFTIMERSTHEES THEUE AR

DBG_TIMER9_HOLD

YN RS IR, AFTIMERO T % 51 A28

DBG_TIMER10_HOLD

MM IR, GREFTIMERLOTHEES T U E A A

% dbg_deinit
B% %rdbg_deinitfiik W N %

£ 3-153. ¥ dbg_deinit

REZ IR dbg_deinit
BRI void dbg_deinit(void);
iR 5 I DEBUGZF f7-5%
Sape skt -
e FH BB 4 -
MASE{in}
#HsH{out}
& [E{E

uint32_t DBG ID (0-OxFFFFFFFF)

Biltn.
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/* read DBG_ID code register */
uint32_t id_value = 0;

id_value = dbg_id_get();
K% dbg_id_get

PR #dbg_id_getdiid WL F 3

R 3-154. K% dbg_id_get

R TR dbg_id_get
HBFT uint32_t dbg_id_get(void);
TheeHiR #DBG_IDA 743
RS s
M FH R4
BASH{in}
i S 4{out}
&

uint32_t DBG ID (0-OxFFFFFFFF)

Biltn.
/* read DBG_ID code register */
uint32_t id_value = 0;

id_value = dbg_id_get();

K% dbg_low_power_enable

P #1dbg_low_power_enableftiik Il F %

£ 3-155. K# dbg_low_power_enable

B R dbg_low_power_enable

REET void dbg_low_power_enable(uint32_t dbg_low_power);
LhREHR AR D FERL R IMCUTH R (R F7 Th e
FREAM
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GIEEE

WMASH{in}

dbg_low_power

RDIFEREA Bl

DBG_LOW_POWE
R_SLEEP

FERERRAE R, CREFIR A ESE, AT MK

DBG_LOW_POWE
R_DEEPSLEEP

FERFEHEIRRL AT, PREFIAERE, ATREAT

DBG_LOW_POWE
R_STANDBY

FERPHUREICT, ORI A g, ATt T

i Z4{out}

R EME

it

[* enable low power behavior when the mcu is in debug mode */

dbg_low_power_enable(DBG_LOW_POWER_SLEEP);

% dbg_low_power_disable

2 #dbg_low_power_disablefifiit I, %

# 3-156. K% dbg_low_power_disable

R dbg_low_power_disable
HBR void dbg_low_power_disable(uint32_t dbg_low_power);
ThReHR BRI FE B IMCUTR (R FE T e
etk -
M PR3 -
MASH{in}

RDFERL S AR K

dbg_low_power

DBG_LOW_POWE
R_SLEEP

FEMERRRE T, OREFIR A g, ATt T iR

DBG_LOW_POWE
R_DEEPSLEEP

FERFEREIRIE AT, PRFFI B R, ATREAT
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DBG_LOW_POWE
- - ERAIRT, REFRIRESIER, TR
R_STANDBY
2% {out}
& A&
i

[* disable low power behavior when the mcu is in debug mode */

dbg_low_power_disable(DBG_LOW_POWER_SLEEP);

B ¥ dbg_periph_enable

P #dbg_periph_enableffiik W, T %

* 3-157. K# dbg_periph_enable

AR dbg_periph_enable
HRERTE void dbg_periph_enable(dbg_periph_enum dbg_periph);
ThReHid i BE AN IMCUTH IR R T S
SovhkA -
AR -
WANSH{in}
dbg_periph Peripheral refer to 2252878dbg periph enum

DBG_FWDGT_HOL
D

MNAZIE LR, REFFFWDGT 2 #8158

DBG_WWDGT_HO
LD

KL IR, ARRWWDGTH$ 28 i 4

DBG_CANx_HOLD

KA LR, CANXEZUSC AR A7 15 b

DBG_[2Cx_HOLD

M IR, fRERI2Cx (x=0,1) [ISMBUSIREARAE, H Tt

DBG_TIMERX_HOL
D

YN RZEE IR, RFFTIMERX TS T B AL
(x=0,1,2,3,4,5,6,7,8,9,10,11,12,13)

2% {out}
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R AME

.

[* enable peripheral behavior when the mcu is in debug mode */

dbg_periph_enable(DBG_TIMERO_HOLD);

K% dbg_periph_disable

P #dbg_periph_disableftiik I, T %

£ 3-158. ¥ dbg_periph_disable

R TK dbg_periph_disable
HBFT void dbg_periph_disable(dbg_periph_enum dbg_periph);
DhRediR HEREAME I MCUTE R (35 Th g
Sovhk At -
A F R 5 -
MASH{in}
dbg_periph Peripheral refer to 4 2%87bg periph_enum

DBG_FWDGT_HOL
D

PN KEAE IR, RFFWDGT - $ i 4

DBG_WWDGT_HO
LD

KL I, ARRWWDGTH$ 28 i 4

DBG_CANX_HOLD

AR IER,  CANXEZ YA A7 a5 IO (x=0,1)

DBG_[2Cx_HOLD

MR IR, {#3ER2Cx (x=0,1) [FISMBUSIREAZE, H TR

DBG_TIMERX_HOL
D

LN IR, R TIMERXHH B8 H BUE AL
(x=0,1,2,3,4,5,6,7,8,9,10,11,12,13)

S % out}

IR [EE

i

[* disable peripheral behavior when the mcu is in debug mode */
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dbg_periph_disable(DBG_TIMERO_HOLD);

X% dbg_trace_pin_enable

B #dbg_trace_pin_enablefifiit I, T %:

# 3-159. E¥ dbg_trace_pin_enable

PREAZFR dbg_trace_pin_enable
EREUR T void dbg_trace_pin_enable(void);
DiReHER S REFRER 5| 43 BC
VS i
A P R
WASH{in}
I ZS%{out}
R EE

Biltn.
[* enable trace pin assignment */

dbg_trace_pin_enable();

%t dbg_trace_pin_disable

B #dbg_trace_pin_disableffiik Il N #:

# 3-160. X% dbg_trace_pin_disable

R dbg_trace_pin_disable
BRI void dbg_trace_pin_disable(void);
TigeRiiR SERGIRER 51 I 43 i
et kA
M PR3
MASH{in}
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2% {out}

B EE

Biltn.
[* disable trace pin assignment */

dbg_trace pin_disable();

3.9. DMA

DMAZ il 85 52 1t 1 — P BE A (75 2UAE S BRI A7 Gk 85 2 TR B A7 A & AN A7 A 25 2 TR AR S 2
MAEFHFCPUKIMN AN, M ECPUR LA L1 /E A B HoA R G T BE L. %7193.9. 1838 7 DMAK) %
FasdIER, 11 3.9. 2% DMAE B U AT Ui B

3.9.1. AR RS UL B

DMAZ A7 48 53R W N R FTR:
# 3-161. DMA {2

TR BR TR
DMA_INTF TR A FAF A
DMA_INTC HTbR EALIE BR AT
DMA_CHxCTL e e
- TR P ) B AT A
(x=0..6)
DMA_CHxXCNT X
IR AR
(x=0..6)

DMA_CHxPADDR

T IE XA B I A A7 4
(x=0..6)

DMA_CHxMADDR

T 25 Hl H b 2 A7 25
(x=0..6)

3.9.2. A5 e R ECE B

DMAVE R 53R 4 R R PR«
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# 3-162. DMA ZEFR ¥

PERBATR

P ¥l

dma_deinit

S ALAM R DMAXITEIEY A &5 77 4%

dma_struct_para_init

K DMAZE K A b BT A S 51 aa e o BRI

dma_init

HIaa A S DMAXIFE iy

dma_circulation_enable

DMATE 5 A fiE

dma_circulation_disable

DMATE IR 5 325 R

dma_memory_to_memory_enable

T4 & B SsDMA S 1 g

dma_memory_to_memory_disable

FEAH & BIAE A% 2sDMAL S AR g

dma_channel_enable

A DMAXIPIIE IE y £ Hi 14 7

dma_channel_disable

A DMAXIFIIE I8 y £ § 2k e

dma_periph_address_config DMAXHE T8 y % i 1 41 15 356 b ik i
dma_memory_address_config DMAXHE 18 y % i 1 77 fifs 28 25 ik ic B
dma_transfer_number_config fic B DMAXIEIB YL 2% /b BUHE B A4 i
dma_transfer_number_get IRINDMAXIEIBYIE A % /b BUHE B A i
dma_priority_config DMAXIEIE Y &AL e L &
dma_memory_width_config DMAXIE T8y i (1) 171 28 B0 5 FE e B
dma_periph_width_config DMAXE I8 y % i 11 M S v P i
dma_memory_increase_enable DMAXE & y 1% 4 i A7t o bk AF e By 1 i i i

dma_memory_increase_disable

DMAXIE I8y i 147 il stk A B SRR 1

Ak b
I\~ He

dma_periph_increase_enable

DMAXE TEy {4 i) 41 et bk AE B i B A A e

dma_periph_increase_disable

DMAXIH

Ty ek ARt R A R AR A R

dma_transfer_direction_config DMAXE By 4% i 77 7] L &
dma_flag_get FREUDMAXIE B bR E AR
dma_flag_clear THBEDMAXIEIEYFR EARAS
dma_interrupt_flag_get FKIDMAXIEIBYH Wit EALIRES
dma_interrupt_flag_clear TEBRDMAXIEE Y - Wrbs & AT IR 2
dma_interrupt_enable DMAX# Ey 1 W {5 B
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PER AR

LR Vg

dma_interrupt_disable

DMAXiE# Iy 44 fE

ZEHy4k dma_parameter_struct

# 3-163. %1h4k dma_parameter_struct

HUR AR ThRefR
periph_addr AL AE
periph_width AMEHAE AL R
memory_addr FEff AT A bk

memory_width AE At R B A i o B
number DMAH TE $ 47 (i A
priority DMAE & & i 4t S 4

periph_inc AR AR R VAR R
memory_inc TEfits A3 bk A R AR

direction DMAH & $ 45 1% 77 171

¥ dma_deinit
i #dma_deinitdifiik WL 3% -
F 3-164. B# dma_deinit

REZ IR dma_deinit

BRURTY void dma_deinit(uint32_t dma_periph, dma_channel_enum channelx);

ThReHig H LS DMAXIF BB Y IR T A 25 17 3%

etk P
AR T

HMANSH{in}
dma_periph DMA#R A
DMAX(x=0,1) DMA#I 5+
HMANSH{in}
channelx DMAH#iE
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DMA_CHx(DMAO:x
=0..6; DMAL: DMAEIE 1% 3%
x=0..4)
I S%{out}
p A=A
LR

/* DMAO channelO initialize */
dma_deinit(DMAO, DMA_CHO);

¥ dma_struct_para_init
PR ¥dma_struct_para_initifiid I~ 3% -

# 3-165. F# dma_struct_para_init

R TK dma_struct_para_init
ERHUR AL void dma_struct_para_init(dma_parameter_struct* init_struct);
TiRestiR K DMAZS i h T ZHIsa A BOAE
etk 7
B Al R ¥
MASH{in}
*init_struct —ABZE Xfdma_parameter_struct4h # AR & bt
i H{out}
& [EE
(LR

/* initialize the parameters of DMA */
dma_parameter_struct dma_init_struct;
dma_struct_para_init(&dma_init_struct);
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% dma_init
B ¥dma_init$iik W %
& 3-166. EK# dma_init

R R dma_init
AR void dma_init(uint32_t dma_periph, dma._f:hannel_enum channel,
dma_parameter_struct* init_struct);
ThRedhig HIZE WAL DMAXIFEEY
PRS Jis 7
A E T
HMASH{in}
dma_periph DMA%MX
DMAX(x=0,1) DMA#ZR &3
HMASH{in}
channelx DMAH#iE
DMA_CHx(DMAO:x
=0..6; DMAL: DMAH i 1% %
x=0..4)
MASH(in}
init_struct WIUEAL SRk, SRR RS % £ 3-163. L#Adma parameter_struct
miiZ%{out}
R EE

i

/* DMAQO channel0 initialize */
dma_parameter_struct dma_init_struct;
dma_deinit(DMAO, DMA_CHO);
dma_struct_para_init(&dma_init_struct);

dma_init_struct.direction = DMA_PERIPHERAL_TO_MEMORY;
dma_init_struct.memory_addr = (uint32_t)g_destbuf;
dma_init_struct. memory_inc = DMA_MEMORY_INCREASE_ENABLE;
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dma_init_struct.memory_width = DMA_MEMORY_WIDTH_8BIT;
dma_init_struct.number = TRANSFER_NUM;
dma_init_struct.periph_addr = (uint32_t)BANKO_WRITE_START_ADDR;
dma_init_struct.periph_inc = DMA_PERIPH_INCREASE_ENABLE;
dma_init_struct.periph_width = DMA_PERIPHERAL_WIDTH_8BIT;
dma_init_struct.priority = DMA_PRIORITY_ULTRA_ HIGH;

dma_init(DMAO, DMA_CHO, &dma_init_struct);

¥ dma_circulation_enable

Pl %rdma_circulation_enabledffiid i, N 3%

# 3-167. ¥ dma_circulation_enable

ESE 5 B dma_circulation_enable
MR void dma_circulation_enable(uint32_t dma_periph, dma_channel_enum
channelx);
DigefR DMATEF A i
PSS T
A T
HMASH{in}
dma_periph DMA%MX
DMAX(x=0,1) DMAZME %
MASH{in}
channelx DMAH#iE
DMA_CHx(DMAO:x
=0..6; DMAL: DMAH i 1% %
x=0..4)
miiZ%{out}
& [ {E

i

/* enable DMAO channel0 circulation mode */
dma_circulation_enable(DMAO, DMA_CHO);

158



Z

GigaDevice

GD32F403xx [#] 44 7 {5 F 45 7

¥ dma_circulation_disable

Pk #¥dma_circulation_disableftiik I, F %

# 3-168. K dma_circulation_disable

R E AL PR dma_circulation_disable
AR void dma_circulation_disable(uint32_t dma_periph, dma_channel_enum
channelx);
DyResiR DMAFEF X EE fE
PRS Jis 7
AN T
HMASH{in}
dma_periph DMA%MX
DMAX(x=0,1) DMA#ZR &3
HMASH{in}
channelx DMAJEIH
DMA_CHx(DMAO:X
=0..6; DMAL: DMAHJE 1 £
x=0..4)
miiZ%{out}
R EME

i1

/* disable DMAO channelO circulation mode */
dma_circulation_disable(DMAO, DMA_CHO);

% dma_memory_to_memory_enable

P % dma_memory_to_memory_enableffiik I %

# 3-169. K% dma_memory_to_memory_enable

ERBAATR

dma_memory_to_memory_enable

AR

void dma_memory_to_memory_enable(uint32_t dma_periph,

dma_channel_enum channelx);
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ThResR 17-fls 25 BUAE i 2 DMAFE S 15
Sath A x
A)ERSE x
#MANSH{in}
dma_periph DMA#%MA
DMAX(x=0,1) DMA# &% #
MASH(in}
channelx DMAJH &
DMA_CHx(DMAO:x
=0..6; DMAL: DMAj# i 1% %
x=0..4)
A S%{out}
R E{E

Biltn.

/* enable DMAO channel0 memory to memory mode */
dma_memory_to_memory_enable(DMAO, DMA_CHO);

K% dma_memory_to_memory_disable

B %dma_memory_to_memory_disablefifiit I, %

# 3-170. K% dma_memory_to_memory_disable

REZ IR dma_memory_to_memory_disable
i O el e e
DRk Tk 2% B P ZEDMAFE i A5 e
Setak A T
AL 7
MANSH{in}
dma_periph DMA#R A
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DMAX(x=0,1) DMA#R &% $

BWMASE{in}
channelx DMAJE &
DMA_CHx(DMAO:x
=0..6; DMA1: DMAJHE & i $
x=0..4)
#H S {out}
REE

it

[* disable DMAO channel0 memory to memory mode */
dma_memory_to_memory_enable(DMAO, DMA_CHO);

¥ dma_channel_enable

pi¥dma_channel_enableftiid I, F %

# 3-171. ¥ dma_channel_enable

BRHZ R dma_channel_enable
void dma_channel_enable(uint32_t dma_periph, dma_channel_enum
AR
channelx);
DhRediR Hh B DMAXIT B & y 1 i i e
Pas it T
51 FH R 2 7
MANSH{in}
dma_periph DMA#R A
DMAX(x=0,1) DMAZME %
BWMANSH{in}
channelx DMAEIE
DMA_CHx(DMAO:x
=0..6; DMAL: DMA;H & % #%
x=0..4)
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2% {out}

B EE

.

/* enable DMAO channel0 */
dma_channel_enable(DMAO, DMA_CH

B ¥ dma_channel_disable

P dma_channel_disablefifiit i, % :

* 3-172. ®# dma_channel_disable

0);

AR dma_channel_disable
R void dma_channel_disable(uint32_t dma_periph, dma_channel_enum
channelx);
DigefR S DMAXKE By i A e
Seth %M T
AL L 7
MASH(in}
dma_periph DMA#R &
DMAX(x=0,1) DMA#ME %+
MASH{in}
channelx DMA# &
DMA_CHx(DMAO:x
=0..6; DMAL: DMAH il i %
x=0..4)
#HisH{out}
R EME

Biltn.
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[* disable DMAO channelO */
dma_channel_disable(DMAO, DMA_CHO0);

B % dma_periph_address_config

B #¥dma_periph_address_config#ifiik I, T 3% -

# 3-173. ¥# dma_periph_address_config

PREAZFR dma_periph_address_config
AR void dma_periph_address_config(ui'nt32_t dma_periph, dma_channel_enum
channelx, uint32_t address);
DigefR DMAXH iyt 1 4h 5 A H ik i B
PSS T
A T
MASH{in}
dma_periph DMA%MX
DMAX(x=0,1) DMA#ZR &3
MASH{in}
channelx DMAH#iE

DMA_CHX(DMAO:x

=0..6; DMA1: DMAGHE 1 %3
x=0..4)
MASH{in}
address A
HHS%{out}
R EME
il -
#define BANKO_WRITE_START ADDR ((Uint32_t)0x08004000)

dma_periph_address_config(DMAO, DMA_CHO, BANKO_WRITE_START_ADDR);
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K% dma_memory_address_config

PR %¥dma_memory_address_configffiid . F & :

# 3-174. ¥%¥ dma_memory_address_config

R R dma_memory_address_config
AR void dma_memory_address_config(u'int32_t dma_periph, dma_channel_enum
channelx, uint32_t address);
ThRedhig DMAXHE I8 y 1% 4 F 7 fifh ik iy 1t 1C B
PRS Jis 7
A E T
HMASH{in}
dma_periph DMA#R %
DMAX(x=0,1) DMA#ZR &3
HMASH{in}
channelx DMAH#iE
DMA_CHx(DMAO:x
=0..6; DMAL: DMAH i 1% %
x=0..4)
WMASH{in}
address 170k ds FE
miiZ%{out}
R EE

i

uint8_t g_destbuf[ TRANSFER_NUM];

dma_memory_address_config(DMAO, DMA_CHO, (uint32_t) g_destbuf);

Bi%L dma_transfer_number_config

P %¥dma_transfer_number_configitfiit i, ~ % :
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R 3-175. B# dma_transfer_number_config

R IR dma_transfer_number_config
AR void dma_transfer_number_config(u?nt32_t dma_periph, dma_channel_enum
channelx, uint32_t number);
ThReHR Bic E DMAXIH B yit A7 2 /b Kt S AL 4
etk 7
AL 7
WMASH{in}
dma_periph DMA#M &
DMAX(x=0,1) DMA#ZR &3
WMASH{in}
channelx DMA# 1E
DMA_CHx(DMAO:x
=0..6; DMAL: DMAH & it
x=0..4)
MASH{in}
number HliLAmAcE (0x0 — OXFFFF)
¥ 2% {out}
& [EE
Biltn.
#define TRANSFER_NUM 0x400

dma_transfer_number_config(DMAO, DMA_CHO, TRANSFER_NUM);

% dma_transfer_number_get

PR %dma_transfer_number_getifiid I F%:

# 3-176. X% dma_transfer_number_get

PR FR dma_transfer_number_get
uint32_t dma_transfer_number_get(uint32_t dma_periph, dma_channel_enum
PR A R
channelx);
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ThRedhig SR DMAXIETEYIEAT 2 /0 By 2 AL i
etk 7
AL 7
WASH{in}
dma_periph DMA#%MA
DMAX(x=0,1) DMA# &% #
NS Hi{in}
channelx DMA# &

DMA_CHx(DMAO:x

=0..6; DMA1: DMAJEE ik
x=0..4)
¥ 2% {out}
REE
uint32_t DMAKHE &4 2 508 (0x0 — OXFFFF)

Biltn.

uint32_t number = 0;

number = dma_transfer_number_get(DMAO, DMA_CHO);

B % dma_priority_config

B %dma_priority _configfiiid I~ %

R 3-177. ®# dma_priority_config

BRBATR dma_priority_config
AR void dma_priority_config(uint32ft dma_prtzrip.)h, dma_channel_enum channelx,
uint32_t priority);
ThRefhg DMAXEIEY ) A& S 1 e 2 e B
RS S x
AR x
HMANSH{in}
dma_periph DMA#N &
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DMAX(x=0,1) DMA#ME %
BWMASE{in}
channelx DMAJE &
DMA_CHx(DMAO:x
=0..6; DMA1: DMAJHE & i $
x=0..4)
HWASH{in}
priority DMAH 8 A1 e 4k
DMA PRIORITY L
- - Rt
ow
DMA PRIORITY M
- - H e
EDIUM
DMA_PRIORITY_HI o
=y e
GH
DMA_PRIORITY_U L
” - W e g
LTRA_HIGH
¥ HiZ2H{out}
& [EME
il -

dma_priority_config(DMAO, DMA_CHO, DMA_PRIORITY_ULTRA_HIGH);

% dma_memory_width_config

P %dma_memory_width_configitfiit i, % :

# 3-178. K # dma_memory_width_config

BT dma_memory_width_config
void dma_memory_width_config (uint32_t dma_periph, dma_channel_enum
channelx, uint32_t mwidth);
ThReHR DMAXE T8y 1% 4 ) 77-fih e Bl o6 B2 il B
VRS i 7
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4 18 FH R 4 x
BAZSE{in}
dma_periph DMA#M &
DMAX(x=0,1) DMA#ME I FE
WASH{in}
channelx DMAi#IE
DMA_CHx(DMAO:x
=0..6; DMA1; DMAjEIE ik
x=0..4)
MASH{in}
mwidth g A SR v
DMA_MEMORY_WI
- - S B 1 T
DTH_8BIT
DMA_MEMORY_WI -
1647 F A5 55
DTH_16BIT
DMA_MEMORY_WI
- - 324 B AL 4 e
DTH_32BIT
W S%{out}
REE
i 4n:

dma_memory_width_config(DMAQO, DMA_CHO, DMA_MEMORY_WIDTH_8BIT);

B % dma_periph_width_config

B% %tdma_periph_width_configdifiik Il %

# 3-179. K ¥ dma_periph_width_config

PR FR dma_periph_width_config
void dma_periph_width_config (uint32_t dma_periph, dma_channel_enum
channelx, uint32_t pwidth);
ThReshiid DMAXE T8y 1% 4 ) S 3 £ b 9 FE e B
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it g G
A F B4 G
WASH{in}
dma_periph DMA%MX
DMAX(x=0,1) DMA#I 5 #
BWMASE{in}
channelx DMAJE &
DMA_CHx(DMAO:x
=0..6; DMAL: DMAJH I i #
x=0..4)
BMASE{in}
pwidth AN AL i v
DMA PERIPHERAL
- 8 E e A% i 7 2
_WIDTH_8BIT
DMA PERIPHERAL
- 1647 HiHfs 146 v
_WIDTH_16BIT
DMA_PERIPHERAL .
3245 B AL Hir e E
_WIDTH_32BIT
HHS%{out}
& [EME
it

dma_periph_width_config(DMAO, DMA_CHO, DMA_PERIPHERAL_WIDTH_8BIT);

% dma_memory_increase_enable

P %¥dma_memory_increase_enableiiliid I~ % :

£ 3-180. ¥# dma_memory_increase_enable

B R dma_memory_increase_enable

void dma_memory_increase_enable(uint32_t dma_periph, dma_channel_enum

HHRE

channelx);
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ThResR DMAXHE I8 y {4 17 i i bk = ol vk b B A 5 Aok i
Sath A x
A)ERSE x
#MANSH{in}
dma_periph DMA#%MA
DMAX(x=0,1) DMA# &% #
MASH(in}
channelx DMAJH &
DMA_CHx(DMAO:x
=0..6; DMAL: DMAj# i 1% %
x=0..4)
A S%{out}
R E{E
(LUE

dma_memory_increase_enable(DMAO, DMA_CHO);

K% dma_memory_increase_disable

B #¥dma_memory_increase_disableiid I, N % :

# 3-181. K% dma_memory_increase_disable

REZ IR dma_memory_increase_disable
AR void dma_memory_increase_disable(uint32_t dma_periph,
dma_channel_enum channelx);
TRedhid DMAXHEIE y 14 117 fiff s ik A2 e ik o B g U4
SethE M ¥
A 7
MANSH{in}
dma_periph DMA#R A
DMAX(x=0,1) DMAZME %
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BWMASE{in}
channelx DMAEIE
DMA_CHx(DMAO:x
=0..6; DMAL: DMAHIEIEFF
x=0..4)
2% {out}
R FIE
i 4n:

dma_memory_increase_disable(DMAO, DMA_CHO);

¥ dma_periph_increase_enable

P ¥dma_periph_increase_enablefiiid Il F % :

# 3-182. B dma_periph_increase_enable

AR dma_periph_increase_enable
R void dma_periph_increase_enable(uint32_t dma_periph, dma_channel_enum
channelx);
TiRestiR DMAXIHEE y A% % 1) S el A ol ik 1 s Al e
RS S T
B Al R x
MASH{in}
dma_periph DMA#R &
DMAX(x=0,1) DMA#ME %+
HMANSH{in}
channelx DMAH# &
DMA_CHx(DMAO:x
=0..6; DMAL: DMAHJE 1
x=0..4)
S {out}
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R AME

.

dma_periph_increase_enable(DMAO, DMA_CHO);

¥ dma_periph_increase_disable
PR %¥dma_periph_increase_disabledffiit i, N %

* 3-183. E# dma_periph_increase_disable

AR dma_periph_increase_disable
R void dma_periph_increase_disable(uint32_t dma_periph, dma_channel_enum
channelx);
DiResid DMAXIHEE y A% % 1) S el A ol S ik 1 o Ak e
PSS T
A E T
WMASH{in}
dma_periph DMA#R &
DMAX(x=0,1) DMA#ME %+
MASH{in}
channelx DMAH#E
DMA_CHx(DMAO:x
=0..6; DMAL: DMAH i 1% %
x=0..4)
i H{out}
R EME
(ZLIE

dma_periph_increase_disable(DMAO, DMA_CHO

% dma_transfer_direction_config

PR %dma_transfer_direction_configfiik L F & :

);
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R 3-184. ¥ dma_transfer_direction_config

R IR dma_transfer_direction_config
AR void dma_transfer_direction_config(l.Jint32_t c.zlma._periph, dma_channel_enum
channelx, uint32_t direction);
ThReHR DMAXIEIE y ) 1 i 7 [ ic B
etk 7
AL 7
WMASH{in}
dma_periph DMA#M &
DMAX(x=0,1) DMA#MAIERE
WMASH{in}
channelx DMA# 1E
DMA_CHx(DMAO:x
=0..6; DMAL: DMAH & it
x=0..4)
MASH{in}
direction Ere iy

DMA_PERIPHERAL
_TO_MEMORY

BN TR, B

DMA_MEMORY_T
O_PERIPHERAL

B S R, SSME

¥ 2% {out}

R EME

i

dma_transfer_direction_config(DMAO, DMA_CHO, DMA_PERIPHERAL_TO_MEMORY);

B dma_flag_get

P ¥dma_flag_getfiliik W, T %
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R 3-185. E# dma_flag_get

R IR dma_flag_get
AR FlagStatus dma_flag_get(uint32_t. dma_periph, dma_channel_enum channelx,
uint32_t flag);
ThReHhiR SR DMAXIE By b3 5 AR A
etk 7
AL 7
WMASH{in}
dma_periph DMA#M &
DMAX(x=0,1) DMA#ZR &3
WMASH{in}
channelx DMAH &
DMA_CHx(DMAO:x
=0..6; DMAL: DMA i 1% %
x=0..4)
MANSH{in}
flag DMA#RE
DMA_FLAG G DMAJEIE 4 /R Wrbr &
DMA_FLAG_FTF DMAH I8 61 58 Bibr &

DMA_FLAG_HTF

DMAEIE %45 52 Fibr 5

DMA_FLAG_ERR DMAHIE R AR &
i 2%{out}
p A Il
FlagStatus SETE{RESET
4.

FlagStatus flag = RESET;

flag = dma_flag_get(DMAO,

DMA_CHO, DMA_FLAG_FTF);
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K% dma_flag_clear

P ¥dma_flag_cleardiiid I~ %

# 3-186. K% dma_flag_clear

R R dma_flag_clear
void dma_flag_clear(uint32_t dma_periph, dma_channel_enum channelx,
PRA R :
uint32_t flag);
TheeHhiR TEFRDMAXIE B YFR £ ARES
Stk 7
AN T
MASH{in}
dma_periph DMA#R %
DMAX(x=0,1) DMA#ZR &3
MASH{in}
channelx DMAH#H &
DMA_CHx(DMAOQ:x
=0..6; DMAL: DMAiHIH i 4%
x=0..4)
WMASH{in}
flag DMA#T &
DMA_FLAG G DMAJEIE 4 /R Wrbr &
DMA_FLAG_FTF DMAHIE 146 7¢ Bibr &
DMA_FLAG_HTF DMAH I - 58 SR &
DMA_FLAG_ERR DMAJBIE R br &
Al SH{out}
p A Il

fBiltn.

dma_flag_clear(DMAO, DMA_CHO, DMA_FLAG_FTF);
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K% dma_interrupt_flag_get

B #dma_interrupt_flag_getdiliik WL F 3% -

# 3-187. E¥# dma_interrupt_flag_get

R R dma_interrupt_flag_get
AR FlagStatus dma_interrupt_flag_get(uinF32_t dma_periph, dma_channel_enum
channelx, uint32_t flag);
TheeHhiR FRIDMAXIE &y bR EALIRES
Stk 7
AN T
HMASH{in}
dma_periph DMA%MX
DMAX(x=0,1) DMA#ZR &3
HMASH{in}
channelx DMAIE &

DMA_CHX(DMAO:x

=0..6; DMA1: DMAjEE ik
x=0..4)
MAZSH{in}
flag DMA#T &

DMA_INT_FLAG_F
TF

DMAHE 1 1 7¢ il Wb &

DMA_INT_FLAG_H
TF

DMAGH T& - 4 50 B Wi bs &

DMA_INT_FLAG_E o B
DMAJEIE #5157 W &

RR
2% {out}
R E{E
FlagStatus SETE{RESET

i :

if(dma_interrupt_flag_get(DMAO, DMA_CH3, DMA_INT_FLAG_FTF)X
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dma_interrupt_flag_clear(DMAO, DMA_CHS3, DMA_INT_FLAG_G);

B dma_interrupt_flag_clear

B %dma_interrupt_flag_clearfifiit i, T~ %

# 3-188. ¥# dma_interrupt_flag_clear

R FR dma_interrupt_flag_clear
void dma_interrupt_flag_clear(uint32_t dma_periph, dma_channel_enum
PR R A .
channelx, uint32_t flag);
ThReHR THEFRDMAXEIEY T Wb SRR
VRS i x
AN 7
MASH{in}
dma_periph DMA%MX
DMAX(x=0,1) DMA#ME %
BASH{in}
channelx DMAj# &
DMA_CHx(DMAO:x
=0..6; DMA1: DMAIEIHE 1% #%
x=0..4)
WANSH{in}
flag DMAFz &
DMA_INT_FLAG_G DMAJEIE 4 /R Wrbr &
DMA_INT_FLAG_F . - ;
- DMAHE TE 10 58 1 s &
DMA_INT_FLAG_H . PN ~
- DMAIE & - %4 56 B ks &
DMA_INT_FLAG_E o o
DMAETE £ P s &
RR
Al SH{out}
pA Il =R
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Blhn:

if(dma_interrupt_flag_get(DMAO, DMA_CH3, DMA_INT_FLAG_FTF))
dma_interrupt_flag_clear(DMAO, DMA_CHS3, DMA_INT_FLAG_G);

¥ dma_interrupt_enable

P ¥ dma_interrupt_enabletfiik I, % :

£ 3-189. K dma_interrupt_enable

R TK dma_interrupt_enable
R void dma_interrupt_enable(uintS?_t dma_periph, dma_channel_enum channelx,
uint32_t source);
ThReHid DMAXIHIEy - i g
Sovhk At T
GALVEDE x
WMASH{in}
dma_periph DMA%MX
DMAX(x=0,1) DMA#IM & #
WMASH{in}
channelx DMAH &
DMA_CHx(DMAO:x
=0..6; DMAL: DMAIH & 1
x=0..4)
MASH{in}
source DMA 1 Wi
DMA_INT_FTF DMAHE T8 £ i 56 B 7
DMA_INT_HTF DMAH I 2% 58 5l 7
DMA_INT_ERR DMAJEIE 5% ik
A z%out}
AL
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Blhn:

/* DMAO channel0 interrupt configuration */

dma_interrupt_enable(DMAO, DMA_CHO, DMA_INT_FTF):

¥ dma_interrupt_disable
PR %¥rdma_interrupt_disabledfiid L R %

# 3-190. ¥ dma_interrupt_disable

R dma_interrupt_disable
R void dma_interrupt_disable(uint3?_t dma_periph, dma_channel_enum
channelx, uint32_t source);
DhReHAR DMAXIBIEy i 4 it
SRk x
B A R T
MASH{in}
dma_periph DMA#R &
DMAX(x=0,1) DMA#ME %+
MASH{in}
channelx DMAJEIH
DMA_CHx(DMAO:X
=0..6; DMAL: DMAH iE 1%t
x=0..4)
WMASH{in}
source DMA 1 Wi
DMA_INT_FTF DMAJE & &5 7€ 5 7
DMA_INT_HTF DMAHE 1 -4 4 5¢ Bl H T
DMA_INT_ERR DMAH I 45157 H W7
2% {out}
R E{E
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Blhn:

/* DMAO channel0 interrupt configuration */

dma_interrupt_ disable(DMAO, DMA_CHO, DMA_INT_FTF);

3.10. EXMC

ANEAF G AR I HI B EXMC, ISR UG 10 %0 F A7t 25 - 5715 3.10. 141518 T EXMCHI %547 23 4112
2 173.10. 26 EXMC FE B Bt 47 3568 o

3.10.1. AN B 728 1 B

EXMCEAZ 85K W T RATR:
#£ 3-191. EXMC &%

FHRBR G 2iing

EXMC_SNCTL SRAM/NOR Flash¥z il %5 17 2%
EXMC_SNTCFG SRAM/NOR Flashi /7 25 17 %%
EXMC_SNWTCFG SRAM/NOR Flash'5 i /5 %5 77 %

EXMC_NPCTL NAND flash/PC cardz il %5 17 #%
EXMC_NPINTEN NAND flash/PC cardH Wi i it %7 1725
EXMC_NPCTCFG NAND flash/PC card i F 7= 8] 7 27 47 3%
EXMC_NPATCFG NAND flash/PC card J& 4 75 8] 7 %5 17 8%
EXMC_PIOTCFG3 PC card I/O=* [A]I 5 25 47 5%

EXMC_NECC NAND flash ECC45 J % 17 4%

3.10.2. A5 e R ECE B

EXMC bR B3R 4~ R P
# 3-192. EXMC JE & ¥
PER A TR e R HthiR
exmc_norsram_deinit H A EXMC NOR/SRAM regionx
exmc_norsram_struct_para_init Ytk Ak 4 Ffkexme_norsram_parameter_struct

180



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

PER AR

2k

exmc_norsram_init

HIHEALEXMC NOR/SRAM regionx

exmc_norsram_enable

f# HEEXMC NOR/PSRAM regionx

exmc_norsram_disable

2% FHEXMC NOR/PSRAM regionx

exmc_nand_deinit

5 EXMC NAND bankx

exmc_nand_struct_para_init

Wtk Ak 45 Fyikexme_norsram_parameter_struct

exmc_nand_init

WItEALEXMC NAND bankx

exmc_nand_enable

{EEEXMC NAND bankx

exmc_nand_disable

% FHEXMC NAND bankx

exmc_pccard_deinit

S fTEXMC PC card bank

exmc_pccard_struct_para_init

WIIEAL 45 Fyfkexme_pccard_parameter_struct

exmc_pccard_init

VIIEALEXMC PC card bank

exmc_pccard_enable

i fEEXMC PC card bank

exmc_pccard_disable

#FHEXMC PC card bank

exmc_norsram_page_size_config

Bt B CRAMTT K /s

exmc_nand_ecc_config

fic Z EXMC NAND ECCIjfig

exmc_ecc_get

FRELEXMC ECCIH

exmc_interrupt_enable fH BEEXMC ¥
exmc_interrupt_disable 2% FHEXMC T it
exmc_flag_get FREEXMCHR A
exmc_flag_clear EREXMCIRZS
exmc_interrupt_flag_get FRELEXMC T KR 2
exmc_interrupt_flag_clear TEBREXMCHIBRIRZS

ZEM)4k exmc_norsram_timing_parameter_struct

F 3-193. 4k exmc_norsram_timing_parameter_struct

R B

Theesig

asyn_access_mode

FP 5 i A

syn_data_latency
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B R4 FR TRk
syn_clk_division [) 25 B e 43 L
5% FUBIA

bus_latency

asyn_data_setuptim

e

e avAing |

asyn_address_holdti

me

Mo bk ORAF I Th]

asyn_address_setu

ptime

Hiuhk 22 57 A

R 3-194. & exmc_norsram_parameter_struct

ZEHJ4k exmc_norsram_parameter_struct

R ABHK

DhRefR

norsram_region

#EFEXMC NOR/SRAM Region

write_mode

HEEA (R AEEE RO

extended_mode

fEREEE P AR

asyn_wait ffRe B 22 F 7 D S5 Tk
nwait_signal FERPP SRR, fEREEE ZEHINWAITE 5

memory_write

fERE B AL 5

nwait_config

e BENWAIT(E 5

wrap_burst_mode

i BE B 45 F AR T AL 5K

nwait_polarity

16 E NWAIT (R4 1

burst_mode

il e I AR SRR S

databus_width

TR 8 SN A7 il s Bl B2 T L

memory_type

TRAE A fif s (R R

address_data_mux

HmLnu it MG R

read_write_timing

AP A, SN P2 EN SN P 2EG BeRAY RN, B P25

write_timing

Y A, S P2
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ZEM)4k exmc_nand_pccard_timing_parameter_struct

F 3-195. Zfy{k exmc_nand_pccard_timing_parameter_struct

B R AR

Thresg

databus_hiztime

5 3R I A 2 s BELIS 1)

holdtime HuRECRIFIN ) CS5 4R I S50 R A IR 1))
waittime SERFIN TE] CPRER S 1R fe /N 8] D
setuptime HhEAF 5 B S [A]

ZE¥ifk exmc_nand_parameter_struct

#* 3-196. Z#{E& exmc_nand_parameter_struct

R R B ThREHEA
nand_bank HEHFEXMC NAND Bank
ecc_size ECCH K/
atr_latency ALEZRERJLEIR
ctr_latency CLEZREMIEIR
ecc_logic fic & ECCA e BLZA H
databus_width NAND flash# 4 55 &

wait_feature

fic B NWAIT{E 5 e a2t H

common_space_timi

ng

NAND flashiifi Ff 2% 1a] i P fic B

attribute_space_timi
ng

NAND flash & {25 [A] i P I &

ZEHfk exmc_pccard_parameter_struct

£ 3-197. ZH{k exmc_pccard_parameter_struct

R R AR Threfid
atr_latency ALEZEREMILEIR
ctr_latency CLEZRERZEIR

wait_feature

fic ENWAIT(E 5 gE a2k A

common_space_timi

ng

PC cardifi f %% 8] i /7 fic B
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B R AR

ThResg

attribute_space_timi
ng

PC card)@ 25 8] I 7 e &

i0_space_timing

PC card /O[]l I &

B exmc_norsram_deinit

i #exmc_norsram_deinitfifiid I K % -

#£ 3-198. B exmc_norsram_deinit

ESE 5 B exmc_norsram_deinit
Big- gLRit) void exmc_norsram_deinit(uint32_t exmc_norsram_region);
DhReHER iz NOR/SRAM region
Pas Jis -
AN .

MASH{in}

exmc_norsram_re

gion

EXMC NOR/SRAM region

EXMC_BANKO_NO
RSRAM_REGIONx

x=0,1,2,3

¥ 2% {out}

IR B

it

/* deinitialize the EXMC NOR/SRAM region1 of bankO */

exmc_norsram_deinit(EXMC_BANKO_NORSRAM_REGION1);

¥ exmc_norsram_struct_para_init

Pk %¥exmc_norsram_struct_para_initfifiik W, T %

R 3-199. K exmc_norsram_struct_para_init

RE AR

exmc_norsram_struct_para_init

HRHUR R

void exmc_norsram_struct_para_init(exmc_norsram_parameter_struct*
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exmc_norsram_init_struct);

TR

YIEALSE 4R exme_norsram_parameter_struct

SERREAF

B A 2

BAZSE{in}

exmc_norsram_ini

t_struct

Wit ikatk, SHEm A S% & 3-194. LM
exmc norsram parameter struct

2% {out}

IR B

.

[* initialize the struct nor_init_struct */

exmc_norsram_parameter_struct nor_init_struct;

exmc_norsram_struct_para_init (&nor_init_struct);

¥ exmc_norsram_init

PR #exmc_norsram_initfifiik W%

# 3-200. K exmc_norsram_init

R exmc_norsram_init
void exmc_norsram_init(exmc_norsram_parameter_struct*
R HURRY o
exmc_norsram_init_struct);
TheeHR ¥ItEENOR/SRAM region
Pas it -
A%V F R % .

WASH{in}

exmc_norsram_ini

t_struct

VI Sk, SRR S % & 3-194. FHE
exmc norsram parameter struct

2% {out}
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R AME

Biltn.

/* initialize EXMC NOR/SRAM bank */

exmc_norsram_parameter_struct lcd_init_struct;
exmc_norsram_timing_parameter_struct lcd_timing_init_struct;

[* configure timing parameter */
Icd_timing_init_struct.asyn_access_mode = EXMC_ACCESS_ MODE_A;
Icd_timing_init_struct.syn_data_latency = EXMC_DATALAT 2 CLK;
Icd_timing_init_struct.syn_clk_division = EXMC_SYN_CLOCK_RATIO_DISABLE;
Icd_timing_init_struct.bus_latency = 1;
lcd_timing_init_struct.asyn_data_setuptime = 5;
Icd_timing_init_struct.asyn_address_holdtime = 2;
Icd_timing_init_struct.asyn_address_setuptime = 2;

/* configure EXMC bus parameters */

Icd_init_struct.norsram_region = EXMC_BANKO_NORSRAM_REGION{1;
Icd_init_struct.write_mode = EXMC_ASYN_WRITE;
Icd_init_struct.extended_mode = DISABLE;

lcd_init_struct.asyn_wait = DISABLE;

Icd_init_struct.nwait_signal = DISABLE;

lcd_init_struct.memory_write = ENABLE;

lcd_init_struct.nwait_config = EXMC_NWAIT_CONFIG_BEFORE;
Icd_init_struct.wrap_burst_mode = DISABLE;
Icd_init_struct.nwait_polarity = EXMC_NWAIT_POLARITY_LOW;
Icd_init_struct.burst mode = DISABLE;

lcd_init_struct.databus_width = EXMC_NOR_DATABUS_WIDTH_16B;
lcd_init_struct.memory_type = EXMC_MEMORY_TYPE_SRAM,;
Icd_init_struct.address_data_mux = DISABLE;

lcd_init_struct.read_write_timing = &lcd_timing_init_struct;
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Icd_init_struct.write_timing = &lcd_timing_init_struct;
exmc_norsram_init(&lcd_init_struct);
¥ exmc_norsram_enable

P #exmc_norsram_enablefifiid i, F % :

R 3-201. E# exmc_norsram_enable

R IR exmc_norsram_enable
PRARRY void exmc_norsram_enable(uint32_t exmc_norsram_region);
DhReHER i BEEXMC NOR/SRAM region
Pas Jis -
AL .
HAZSH{in}

exmc_norsram_re

) EXMC NOR/SRAM region
gion

EXMC_BANKO_NO

x=0,1,2,3
RSRAM_REGIONx

¥ 2% {out}

R EME

Biltn.
/* enable the EXMC NOR/SRAM region1 of bankO */

exmc_norsram_enable(EXMC_BANKO_NORSRAM_REGION1);

% exmc_norsram_disable

pK #exmc_norsram_disablefffiik W, T % :

£ 3-202. F¥ exmc_norsram_disable

PR FR exmc_norsram_disable

BRER R void exmc_norsram_disable(uint32_t exmc_norsram_region);
DiReHER £ EXMC NOR/SRAM region

VRS Has -

187



Z

GigaDevice

GD32F403xx [#] 44 7 {5 F 45 7

GAGIEEE

WMASH{in}

exmc_norsram_re

gion

EXMC NOR/SRAM region

EXMC_BANKO_NO
RSRAM_REGIONXx

x=0,1,2,3

#H S {out}

IR B

it

[* disable the EXMC NOR/SRAM region1 of bank0 */

exmc_norsram_disable(EXMC_BANKO_NORSRAM_REGION1);

B ¥ exmc_nand_deinit
P ¥exmc_nand_deinitffiiR LR &

* 3-203. E#¥ exmc_nand_deinit

R A AR exmc_nand_deinit
BRURTY void exmc_nand_deinit(uint32_t exmc_nand_bank);
ThReHig 5 7 EXMC NAND bank
FRFAM -
e F R -

WANSH{in}

exmc_nand_bank

EXMC NAND bank

EXMC_BANKx_NA
ND

x=1,2

S8 out}

IR [EE
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/* deinitialize EXMC NOR/SRAM bank1 */

exmc_norsram_deinit(EXMC_BANK1_NAND);

¥ exmc_nand_struct_para_init
Pi%rexmc_nand_struct_para_initiiiid WL 3

#£ 3-204. BH exmc_nand_struct_para_init

R TR exmc_nand_struct_para_init
MR void exmc_nand_struct_para_initge.xmc_nand_parameter_struct*
exmc_nand_init_struct);
DiReHR WITA L 45 # A exme_nand_parameter_struct
VRS i -
AN -
MASH{in}
exmc_nand_init_st VIR, SRk 5% & 3-196. SHE
ruct exmc nand parameter struct
#is%{out}
i EME
(LUE

/* initialize the struct nand_init_struct */
exmc_nand_parameter_struct nand_init_struct;

exmc_nand_struct_para_init (&nand_init_struct);

% exmc_nand_init
B ¥exmce_nand_initfffiidk WL F %

£ 3-205. K# exmc_nand_init

L5 B exmc_nand_init
PR R void exmc_nand_init(exmc_nand_parameter_struct* exmc_nand_init_struct);
LhREHR WI4ELEXMC NAND bank
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SRRRRAF

GAGIEEE

WASH{in}

exmc_nand_init_st

ruct

VIR EE Rk, SRR 2% 26 3-196. 1K
exmc nand parameter struct

#H 2% {out}

IR B

it

exmc_nand_parameter_struct nand_init_struct;

exmc_nand_pccard_timing_parameter_struct nand_timing_init_struct;

[* EXMC configuration */

nand_timing_init_struct.setuptime = 5;

nand_timing_init_struct.waittime = 4;

nand_timing_init_struct.holdtime = 2;

nand_timing_init_struct.databus_hiztime = 2;

nand_init_struct.nand_bank = EXMC_BANK1_NAND;

nand_init_struct.ecc_size = EXMC_ECC_SIZE_2048BYTES;

nand_init_struct.atr_latency = EXMC_ALE_RE_DELAY_1_HCLK;

nand_init_struct.ctr_latency = EXMC_CLE_RE_DELAY_1_HCLK;

nand_init_struct.ecc_logic = ENABLE;

nand_init_struct.databus_width = EXMC_NAND_DATABUS _WIDTH_8B;

nand_init_struct.wait_feature = ENABLE;

nand_init_struct.common_space_timing = &nand_timing_init_struct;

nand_init_struct.attribute_space_timing = &nand_timing_init_struct;

exmc_nand_init(&nand_init_struct);

K% exmc_nand_enable

% #texmc_nand_enableffiik W~ 7
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3+ 3-206. K# exmc_nand_enable

R IR exmc_nand_enable
BREUR T void exmc_nand_enable(uint32_t exmc_nand_bank);
ThReHiR fEiEEXMC NAND bank
Sathak M -
GALNEDEE -

BAZSE{in}

exmc_nand_bank

EXMC NAND bank

EXMC_BANKx_NA
ND

x=1,2

¥ HZ2H{out}

R EME

Bl4n:
* enable EXMC NAND bank1 */

exmc_nand_enable(EXMC_BANK1_NAND);

¥ exmc_nand_disable
P #exmc_nand_disabledtfiid i, % .

* 3-207. E¥ exmc_nand_disable

g e exmc_nand_disable
R R exmc_nand_disable(uint32_t exmc_nand_bank);
DhRedR 4% FIEXMC NAND bank
Setak A -
AL -

WASH{in}

exmc_nand_bank

EXMC NAND bank

EXMC_BANKxX_NA
ND

x=1,2
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2% {out}

B EE

.
/* disable EXMC NAND bank1 */

exmc_nand_disable(EXMC_BANK1_NAND);

¥ exmc_pccard_deinit

P ¥exmc_pccard_deinitiffiid i %

# 3-208. E# exmc_pccard_deinit

R TK exmc_pccard_deinit
Big- gLRit) void exmc_pccard_deinit(void);
TIgeHiiR S HZEXMC PC card bank
VRS i -
B A R -
HWANSE{in}
HHZ2¥{out}
IR EE

it :
/* deinitialize EXMC PC card bank */

exmc_pccard_deinit();

B % exmc_pccard_struct_para_init
P #exmc_pccard_struct_para_initfffiidk 1L T %

£ 3-209. E¥ exmc_pccard_struct_para_init

ZEE S exmc_pccard_struct_para_init
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void exmc_pccard_struct_para_init(exmc_pccard_parameter_struct*

LD s exmc_pccard_init_struct);
TigehiD VIt 45 ¥y fkexme_pccard_parameter_struct
PRS Jis -

AN -

WASH{in}

exmc_pccard_init_

struct

VIR EE ik, SRR 2% 26 3-197. L1k
exmc _pccard parameter struct

i S 4{out}

R EME

it

[* initialize the struct pccard_init_struct */

exmc_pccard_parameter_struct pccard_init_struct;

exmc_pccard_struct_para_init (&pccard_init_struct);

¥ exmc_pccard_init

B ¥exmc_pccard_initfifiid I N 3% -

* 3-210. ¥# exmc_pccard_init

REZ IR exmc_pccard_init
void exmc_pccard_init(exmc_pccard_parameter_struct*
AR R .
exmc_pccard_init_struct);
ThREHR WIEEALEXMC PC card bank
vz S Jis -
1 F BB -

EWAZH{in}

exmc_pccard_init_

struct

VIR iR th, SRR 2% & 3-197. M4
exmc pccard parameter struct

HH S5 out}
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R AME

Bilhn.

exmc_pccard_parameter_struct pccard_init_struct;
exmc_nand_pccard_timing_parameter_struct pccard_timing_init_struct;
[* EXMC configuration */

pccard_timing_init_struct.setuptime = 5;
pccard_timing_init_struct.waittime = 4;
pccard_timing_init_struct.holdtime = 2;
pccard_timing_init_struct.databus_hiztime = 2;
pccard_init_struct.atr_latency = EXMC_ALE_RE_DELAY_1_HCLK;
pccard_init_struct.ctr_latency = EXMC_CLE_RE_DELAY_1_HCLK;
pccard_init_struct.wait_feature = ENABLE;
pccard_init_struct.common_space_timing = & pccard_timing_init_struct;
pccard_init_struct.attribute_space_timing = & pccard_timing_init_struct;
pccard_init_struct. io_space_timing = & pccard_timing_init_struct;

exmc_pccard_init(&pccard_init_struct);

¥ exmc_pccard_enable

i ¥exmc_pccard_enablefffiik I, T %

# 3-211. BH exmc_pccard_enable

BRBATR exmc_pccard_enable
EHREY void exmc_pccard_enable(void);
ThReHR ffiiEEXMC PC card bank
VRIS Jis -
B R .
MASH{in}
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2% {out}

B EE

R
/* enable EXMC PC card bank */

exmc_pccard_enable();

¥ exmc_pccard_disable

B #exmc_pccard_disabledffiid L~ % :

# 3-212. ¥# exmc_pccard_disable

R TK exmc_pccard_disable
R HR R void exmc_pccard_disable(void);
DhReHER . EXMC PC card bank
VRS i -
B A R -
BANSE{in}
i S5 {out}
IR EE
i

[* disable EXMC PC card bank */

exmc_pccard_disable();

% exmc_norsram_page_size_config
B #exmc_norsram_page_size_config#iliid Il N % -

# 3-213. K ¥ exmc_norsram_page_size_config

BT exmc_norsram_page_size_config
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BREUR T void exmc_norsram_page_size_config(uint32_t page_size);
TheeHiR it B CRAMTT K/
PRiS Jis -
AP -
WS {in}
page_size CRAMTI K/
EXMC_CRAM_AUT i .
TLF BN RK 58
O_SPLIT
EXMC_CRAM_PAG
E_SIZE_128 BYTE T K/N128F
S
EXMC_CRAM_PAG
E_SIZE_256_BYTE TR /N256 i
S
EXMC_CRAM_PAG
E_SIZE_512_BYTE TR/NEL257s
S
EXMC_CRAM_PAG
E_SIZE_1024_BYT TR/N10245 5
ES
I S%{out}
& [E B

Biltn.

/* configure CRAM page size */

exmc_norsram_page_size_config (EXMC_CRAM_PAGE_SIZE_128_BYTES);

% exmc_nand_ecc_config

P ¥exmc_nand_ecc_configftiid I T %

# 3-214. K ¥ exmc_nand_ecc_config

ZEE S exmc_nand_ecc_config
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void exmc_nand_ecc_config(uint32_t exmc_nand_bank, ControlStatus

RARE newvalue);
ThRedhig f#i B 502% FIEXMC NAND ECCI)fi¢
et -

AR -

WASH{in}

exmc_nand_bank

EXMC NAND bank

EXMC_BANKx_NA

ND x=1,2
MASH{in}
newvalue ENABLEH(DISABLE
#tiZH{out}
R EE

Biltn.

[* enable the EXMC NAND ECC function */

exmc_nand_ecc_config(EXMC_BANK1_NAND, ENABLE);

% exmc_ecc_get

B ¥exmc_ecc_getftiid L T

* 3-215. ¥# exmc_ecc_get

RBAFR exmc_ecc_get
ERHRRY uint32_t exmc_ecc_get(uint32_t exmc_nand_bank);
ThReHR #KHUEXMC NAND ECCHi
VRIS Jis -
B A R .

EWAZH{in}

exmc_nand_bank

EXMC NAND bank

EXMC_BANKx_NA

x=1,2
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ND

#H S {out}

B EE

uint32_t

ECCil-51IMHE

(LR
[* get the EXMC ECC value */

uint32_t ecc_value;

ecc_value = exmc_ecc_get(EXMC_BANK1_NAND);

¥ exmc_interrupt_enable

K #exmc_interrupt_enablefifiif i, % :

* 3-216. EKH exmc_interrupt_enabl

e

ND

AR exmc_interrupt_enable
Eig- gkl void exmc_interrupt_enable(uint32_t exmc_bank,uint32_t interrupt);
DyRediR i BEEXMCH 7
Se vk AF -
5% 1R FH e -
WANSH{in}
exmc_bank EXMC#h %
EXMC_BANK1 NA
- - NAND bank1
ND
EXMC_BANK2 NA
- - NAND bank2

EXMC_BANK3_PC

PC Card bank

SE

CARD
WASH{in}
interrupt EXMCH IR 2
EXMC_NAND_PCC
ARD_INT_FLAG_RI T AT
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EXMC_NAND_PCC

ARD_INT_FLAG_L e P R
EVEL
EXMC_NAND_PCC
ARD_INT_FLAG_F AL
ALL
#H S {out}

IR B

il :
[* enable rising edge interrupt and flag t*/

exmc_interrupt_enable(EXMC_BANK1_NAND, EXMC_NAND_PCCARD_INT_FLAG_RISE);

B exmc_interrupt_disable
B #exmc_interrupt_disableffiik I T %

£ 3-217. B# exmc_interrupt_disable

ND

REZ IR exmc_interrupt_disable
BRURTY void exmc_interrupt_disable(uint32_t exmc_bank,uint32_t interrupt);
ThReHR £ FHEXMCH i
Vinis i -
B A R -
BANSE{in}
exmc_bank EXMC#4h
EXMC_BANK1 NA
- - NAND bankl1
ND
EXMC_BANK2_NA
NAND bank2

EXMC_BANK3_PC
CARD

PC Card bank

BANSE{in}
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interrupt EXMCH Wik

EXMC_NAND_PCC
ARD_INT_FLAG_RI A

SE
EXMC_NAND_PCC
ARD_INT_FLAG_L 5 LT o R

EVEL

EXMC_NAND_PCC
ARD_INT_FLAG_F N B v

ALL

2% {out}
& [HE{E

it

[* disable rising edge interrupt and flag */

exmc_interrupt_disable(EXMC_BANK1_NAND,
EXMC_NAND_PCCARD_INT_FLAG_RISE);

B exmc_flag_get

B ¥exmc_flag_getiffiik W K%

F 3-218. K # exmc_flag_get

BRBATR exmc_flag_get
BRURTY FlagStatus exmc_flag_get(uint32_t exmc_bank,uint32_t flag);
ThREHER FRIEXMCARA
Sapk it -
1 F BB -
BWAZSH{in}
exmc_bank EXMC#h %
EXMC_BANK1 NA
_ND - NAND bank1
EXMC_BANK2_NA NAND bank2
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ND

EXMC_BANK3_PC

PC Card bank

ARD_FLAG_FALL

CARD
BAZSE{in}
flag EXMCHR LR

EXMC_NAND_PCC .
EFRIRE

ARD_FLAG_RISE

EXMC_NAND_PCC N i
IR A

ARD_FLAG_LEVEL

EXMC_NAND_PCC .
FREIIRAS

EXMC_NAND_PCC
ARD_FLAG_FIFOE

FIFOZIRAS

i S 4{out}

IR B

FlagStatus

SETE(RESET

it

[* check rising edge status is set or not*/

if(RESET

K% exmc_flag_clear

exmc_flag_get (EXMC_BANK1_NAND,
EXMC_NAND_PCCARD_FLAG_RISE));

B ¥exmc_flag_clearftfiif . R &

R 3-219. ¥# exmc_flag_clear

B R exmc_flag_clear
BRER R FlagStatus exmc_flag_clear (uint32_t exmc_bank,uint32_t flag);
ThReHiR THERREXMCIRZS
VRS i -
AR .
BANSE{in}
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ND

exmc_bank EXMC4I%
EXMC_BANK1_NA
NAND bank1
ND
EXMC_BANK2_NA
NAND bank2

EXMC_BANK3_PC

PC Card bank

ARD_FLAG_FALL

CARD
WASH{in}
flag EXMCHRERE

EXMC_NAND_PCC o

AR
ARD_FLAG_RISE

EXMC_NAND_PCC N ‘
PR

ARD_FLAG_LEVEL

EXMC_NAND_PCC S
T REEIRES

EXMC_NAND_PCC
ARD_FLAG_FIFOE

FIFOZSIRAS

¥ 2% {out}

R EME

it

[* clear rising edge status */

exmc_flag_clear(EXMC_BANK1_NAND, EXMC_NAND_PCCARD_FLAG_RISE);

B % exmc_interrupt_flag_get

B Frexmc_interrupt_flag_getdiliik L F 3% -

R 3-220. FH exmc_interrupt_flag_get

B R exmc_interrupt_flag_get
PR R FlagStatus exmc_interrupt_flag_get(uint32_t exmc_bank,uint32_t interrupt);
LhREHR FREEXMCH IR 245

202



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

ND

Vi Yas -
AP -
WMANSE{in}
exmc_bank EXMCH Wik
EXMC_BANK1 NA
- - NAND bank1
ND
EXMC_BANK2_NA
- - NAND bank2

EXMC_BANKS3_PC

PC Card bank

CARD
WASE{in}
interrupt 1
EXMC_NAND_PCC
ARD_INT_FLAG_RI AR W
SE
EXMC_NAND_PCC
ARD_INT_FLAG_ L e ST e
EVEL
EXMC_NAND_PCC
ARD_INT_FLAG_F B v
ALL
¥ 2% {out}
p A=A
FlagStatus SETE(RESET

i

[* check rising edge interrupt and flag is set or not*/

if(RESET

exmc_interrupt_flag_get

EXMC_NAND_PCCARD_INT_FLAG_RISE));

B % exmc_interrupt_flag_clear

Bk ¥rexmc_interrupt_flag_clearftiid W, %

(EXMC_BANK1_NAND,
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R 3-221. K# exmc_interrupt_flag_clear

ND

R IR exmc_interrupt_flag_clear
BREUR T void exmc_interrupt_flag_clear(uint32_t exmc_bank,uint32_t interrupt);
ThRedhiR THEREXMCH WPIR &
RS Jis -
B2 A R 2 .
WASH{in}
exmc_bank EXMCH BPIR &
EXMC_BANK1 NA
- - NAND bank1
ND
EXMC_BANK2_NA
N - NAND bank2

EXMC_BANKS3_PC

PC Card bank

CARD
BMASE{in}
interrupt i
EXMC_NAND_PCC
ARD_INT_FLAG_RI TR R
SE
EXMC_NAND_PCC
ARD_INT_FLAG_L o L AR
EVEL
EXMC_NAND_PCC
ARD_INT_FLAG_F B
ALL
i Z4{out}
R E{E

i

[* clearrising edge interrupt and flag */

exmc_interrupt_flag_clear(EXMC_BANK1_NAND,
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EXMC_NAND_PCCARD_INT_FLAG_RISE);
3.11. EXTI
EXTHZMCU A (1) A Wr/F A4l 2%, L3 194N A0 B 7 1 A6 DN R 1 I HL BB 8 ) A 35 2% N %
PEA G SR EL MR EE S . B 311 TR T EXTIR R AR 28414, 25715 3.11. 2% EXT L R it
1TV
3.11.1. AN &= e
EXTIZF A7 a8 R U0 R R
£ 3-222. EXTI 58
HAFRRLFR F R
EXTL_INTEN T R A AE A%
EXTI_EVEN =N O S e
EXTI_RTEN T H kA A e A AR A
EXTI_FTEN T B b R A BE AT A AR
EXTI_SWIEV A B F A A A
EXTI_PD EE e
3.11.2. A1 P BR B0 B
EXTIZE RS R U1 F RPN
£ 3-223. EXTI EE
EERE LR FER SR
exti_deinit HALEXTI
exti_init YIUHLEXTIZEX
exti_interrupt_enable EXTIZExH Wi i g
exti_interrupt_disable EXTIZExH 24 f
exti_event_enable EXTIZEx I g

exti_event_disable

EXTIZExH {226

exti_software_interrupt_enable

EXTIZR XA W S F A

exti_software_interrupt_disable

=3
B
=3
B

EXTIZR XA o Wr S F-4% 6

exti_flag_get

FRELEXTIZexd Wik 47

exti_flag_clear

TG REXTIZxF Wiks E 47

exti_interrupt_flag_get

FRELEXTIZexd Wik 47

exti_interrupt_flag_clear

TG REXTIZxF Wiks E 47
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2R exti_line_enum
R 3-224. M%FA exti_line_enum

R AR ThRediR
EXTI_O EXTIH k0
EXTI_1 EXTIH £k 1
EXTI_2 EXTIH 22
EXTI_3 EXTIH 43
EXTI_4 EXTI £k 4
EXTI_5 EXTIH 45
EXTI_6 EXTIH 46
EXTI_7 EXTIH K457
EXTI_8 EXTIH k8
EXTI_9 EXTIHIKr£:9

EXTI_10 EXTIH k10

EXTI_11 EXTIH K411

EXTI_12 EXTIHkr£k12

EXTI_13 EXTIH K213

EXTI_14 EXTIH WiZk14

EXTI_15 EXTIH Hi£k15

EXTI_16 EXTIH Hi2k16

EXTI_17 EXTIH W27

EXTI_18 EXTIH1Hr£E18

A A exti_mode_enum

% 3-225. %K exti_mode_enum

2 ARE S DheedtiR
EXTI_INTERRUPT EXTI9 Wiz
EXTI_EVENT EXTIFH A4
PR exti_trig_type_enum
7+ 3-226. 2K exti_trig_type_enum
EAE S TIRedIR
EXTI_TRIG_RISING EXTI LAl
EXTI_TRIG_FALLING EXTIF FEif iz
EXTI_TRIG_BOTH EXTIXGAIR il
EXTI_TRIG_NONE EXTIXUGALIH A i

B %L exti_deinit

B Hexti_deinitdffiidk WL %
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R 3-227. EH exti_deinit
R B FR exti_deinit
R void exti_deinit(void);
TiRedtig FALEXTI
Vinve: Jig
AP
WMASH{in}
Al sH{out}
AL
i4n .

/* deinitialize the EXTI */

exti_deinit();
B exti_init

PR exti_inithi A I R 3R

£ 3-228. FH exti_init

[Ec @S exti_init
void exti_init(exti_line_enum linex, exti_mode_enum mode,
exti_trig_type_enum trig_type);
B21): 2::p) PIUEALEXTIZX
Vinve: Jig
AR
#MASH{in}
linex ‘ EXTIZx, % 23-224. H2¥H%exti line_enum
#MASH{in}
mode ‘ EXTIHE, Z% #3-225. #(2$%Hexti mode enum
BANSE{in}
trig_type ‘ fi B, 2% #3-226. FEFKHexti trig type enum
Al SH{out}
|
R BB
|

4
[* configure EXTI_0 */

exti_init(EXTI_O, EXTI_INTERRUPT, EXTI_TRIG_BOTH);
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B exti_interrupt_enable

PR exti_interrupt_enabledffiik i, N %

F£ 3-229. K exti_interrupt_enable

R exti_interrupt_enable
RHE T void exti_interrupt_enable(exti_line_enum linex);
TheeHR EXTIZxH i 1 B
Vi S
5 1 FH PR 2
WS {in}
linex ‘ EXTIZkx, 5% #3-224. #2¥Aexti line_enum
2% {out}
‘ & Bl
|

il -

[* enable the interrupts from EXTI line 0 */
exti_interrupt_enable(EXTI_0);

R exti_interrupt_disable

B ¥exti_interrupt_disablefffiik W, F %

F 3-230. B exti_interrupt_disable

B AT exti_interrupt_disable
RHETY void exti_interrupt_disable(exti_line_enum linex);
B21): 2::p) EXTIZexrh B4k 6
vinve: Jig
A 1R FH B
BANSE{in}
linex ‘ EXTIZix, 2% #3-224. #2¥2EMexti line_enum
#is%{out}
‘ & [EE
|

4
[* disable the interrupts from EXTI line 0 */

exti_interrupt_disable(EXTI_0);
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¥ exti_event_enable

PR %exti_event_enableffiik W N

#£ 3-231. B exti_event_enable

R exti_event_enable
RHE T void exti_event_enable(exti_line_enum linex);
TheeHR EXTIZEx i fE
Vi S
5 1 FH PR 2
WS {in}
linex ‘ EXTIZkx, 5% #3-224. #2¥Aexti line_enum
A S8 {out}
‘ & Bl
|

it
/* enable the events from EXTI line 0 */

exti_event_enable(EXTI_0);

R exti_event_disable
P Hexti_event_disablefifiid I~ :

F 3-232. B exti_event_disable

AR exti_event_disable
RHETY void exti_event_disable(exti_line_enum linex);
B21): 2::p) EXTIZxF 1144 6E
vinve: Jig
A 1R FH B
MASH{in}
linex ‘ EXTIZix, 2% #3-224. #2¥2EMexti line_enum
#is%{out}
‘ & [EE
|

i 4n:
[* disable the events from EXTI line 0 */

exti_event_disable(EXTI_0);
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B %L exti_software_interrupt_enable

PR ¥exti_software_interrupt_enablefffiid W, R % :

#£ 3-233. K exti_software_interrupt_enable

R exti_software_interrupt_enable
RHE T void exti_software_interrupt_enable(exti_line_enum linex);
TheeHR EXTIZx@ A W A8 g
Vi S
5 1 FH PR 2
WS {in}
linex ‘ EXTIZkx, 5% #3-224. #2¥Aexti line_enum
A S8 {out}
‘ & Bl
|

il -
[* enable EXTI line O software interrupt */

exti_software_interrupt_enable(EXTI_0);

R exti_software_interrupt_disable
B ¥exti_software_interrupt_disableftiid Il %

R 3-234. B exti_software_interrupt_disable

AR exti_software_interrupt_disable
BHETE void exti_software_interrupt_disable(exti_line_enum linex);
B21): 2::p) EXTIZxE A T 45 1
Fe R
AL L
BANSE{in}
linex ‘ EXTIZix, 2% #3-224. #2¥2EMexti line_enum
#is%{out}
‘ AL
|

4
[* disable EXTI line 0 software interrupt */

exti_software_interrupt_disable(EXTI_0);
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%L exti_flag_get
oK ¥rexti_flag_getdifiik L~

R 3-235. W# exti_flag_get

R exti_flag_get
RHE T FlagStatus exti_flag_get(exti_line_enum linex);
ThRedtid SRELEXTIZE xR B A7
Vi S
5 1 FH PR 2
WASH{in}
linex ‘ EXTIZkx, 2% #3-224. #2%¥Hexti line_enum
A S8 {out}
|
& Bl
FlagStatus | SETHRESET

.

[ get EXTI line 0 flag status */

FlagStatus state = exti_flag_get(EXTI_0);

K% exti_flag_clear

B ¥exti_flag_clearfifiid W %

R 3-236. E¥H exti_flag_clear

AR exti_flag_clear

RHETY void exti_flag_clear(exti_line_enum linex);

B21): 2::p) TEBREXTIZ bR & hr

vinve: Jig

A 1R FH B
BANSE{in}
linex ‘ EXTIZix, 2% #3-224. #2¥2EMexti line_enum
#is%{out}
‘ & [EE

4
[* clear EXTlI line 0O flag status */

exti_flag_clear(EXTI_0);
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B %L exti_interrupt_flag_get

R ¥exti_interrupt_flag_getftiik WL T &

# 3-237. B exti_interrupt_flag_get

R exti_interrupt_flag_get
RHE T FlagStatus exti_interrupt_flag_get(exti_line_enum linex);
TR FRENEXTIZexH Wids HA4L
Vi S
5 1 FH PR 2
WS {in}
linex ‘ EXTIZkx, 2% #3-224. #2%¥Hexti line_enum
A S8 {out}
|
& Bl
FlagStatus | SETHRESET

il -
[* get EXTI line 0 interrupt flag status */

FlagStatus state = exti_interrupt_flag_get(EXTI_0);

BR %L exti_interrupt_flag_clear
BF #exti_interrupt_flag_clearftiik W, N 3.

R 3-238. EH exti_interrupt_flag_clear

AR exti_interrupt_flag_clear
RHETY void exti_interrupt_flag_clear(exti_line_enum linex);
B21): 2::p) T BREXTIZxHh Wi b & A7
Fe R
AL L
BANSE{in}
linex ‘ EXTIZix, 2% #3-224. #2¥2EMexti line_enum
#is%{out}
‘ AL
|

4
[* clear EXTI line 0 interrupt flag status */

exti_interrupt_flag_clear(EXTI_0);
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3.12. FMC
FMC/2MCUH fiFlashz i s, H EIFAEEEE 1) E AR PG -7 . B 3. 12. 1854 1
FMCHI A7 44138, 5711 3.12. 20 FMC & B B kA7 Ui W]
3121, SMREFFHRUY
FMCar A7 a3 SR 1T -
& 3-239. FMC #1775
R ik
FMC_WS FRPRE AR
FMC_KEYO filR 8 25 47450
FMC_OBKEY R T R A A A
FMC_STATO RETFHE0
FMC_CTLO Pt 2 A7 450
FMC_ADDRO Ml % £7 250
FMC_OBSTAT I ARS8
FMC_WP B IR IR AT AE A
FMC_KEY1 BB EF A7 81
FMC_STAT1 RETAEL
FMC_CTL1 i A AR
FMC_ADDR1 bk 25 /7481
FMC_WSEN SRPIRS R AT A7 AS
FMC_PID 7= i ID A AE AT
3.12.2. AMEERHHH
FMCIi] {1 2 e H 5 25 0 2

R 3-240. FMC [E /4 %t

R AR

PR €GP

fmc_wscnt_set

BLEFMCAEARRE THUE

fmc_unlock

fEBIFMC - g FE P 1
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D G

REHR

fmc_bankO_unlock

FREBFMC BANKOBL#:1F

fmc_bank1_unlock

MREFMC BANK1Hu 1

fmc_lock

HEFMCE g fE P E

fmc_bankO_lock

i E FMC BANKOS #1E

fmc_bank1_lock

BEFMC BANK LB 1

fmc_page_erase

FMC Ti#k

fmc_mass_erase

FMC 4 F#5%

fmc_bank0_erase

FMC BANKO# %

fmc_bank1_erase

FMC BANK1#R&

fmc_word_program

FEAH R 4 7 2 A2

fmc_halfword_program

FEAH REHBIE - 5 G A5

fmc_word_reprogram

FEAR R bR A 7 e, o R B AL AT A TR RR

ob_unlock FRBIZE T T A
ob_lock BT T T R A
ob_erase PERR R T Y
ob_write_protection_enable {HEe S RY
ob_security_protection_config o B AR
ob_user_write PG
ob_data_program HHAR R A
ob_user_get SRECH P e T
ob_data_get FRECH R 1R T Y
ob_write_protection_get B S R % T

ob_spc_get SR A RIS
fmc_interrupt_enable i e FMC H T
fmc_interrupt_disable i BEFMCH I
fmc_flag_get K AR B2 TS B AL
fmc_flag_clear TERFMCERE
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D G

REHR

fmc_interrupt_flag_get

IRFMCH b 25 AR

fmc_interrupt_flag_clear

THERFMCH bR BARZES

fmc_bankO_state_get

FRELFMC BANKOJRZS

fmc_bank1_state get

FRELFMC BANKLIRZS

fmc_bank0_ready_wait

B EMC BANKOZ 75 1 4% 4

fmc_bankl_ready wait

K ZEFMC BANKLZ 75 #E & 4F

2K fmc_state_enum

£ 3-241. H38KA fmc_state_enum

B4 7% Mok
FMC_READY BAETE K
FMC_BUSY BT
FMC_PGERR FRAE R
FMC_WPERR R R
FMC_TOERR B AR
2K E fmc_int_enum
R 3-242. MR fme_int_enum
BEEFR e

FMC_INT_BANKO_
END

{f fEFMC BANKOZw 2 5 1 1B

FMC_INT_BANKO_
ERR

{HEEFMC BANKO%E 1% Hp 1B

FMC_INT_BANK1_
END

{$EFMC BANK 147 F8 52 R W7

FMC_INT_BANK1_
ERR

{FEEFMC BANK L4 15 H iy
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2K A fme_flag_enum

R 3-243. WA fme_flag_enum

HEAR HBEsHR

FMC_FLAG_BANKO
_BUSY

FMC BANKOIT: b &

FMC_FLAG_BANKO
_PGERR

FMC BANKO#: I R bR &

FMC_FLAG_BANKO
_WPERR

FMC BANKOE {34 i br &

FMC_FLAG_BANKO
_END

FMC BANKO#:1F 58 Blibr it

FMC_FLAG_OBER
R

FMCIE 48 R br &

FMC_FLAG_BANK1
_BUSY

FMC BANKLIT-fitbr &

FMC_FLAG_BANK1
_PGERR

FMC BANK1#{E# R bR &

FMC_FLAG_BANK1
_WPERR

FMC BANK1E {#i 4 iRbx &

FMC_FLAG_BANK1
_END

FMC BANK1#1F 58 Blibr b

2627 fmc_interrupt_flag_enum

£ 3-244. H2EJA fme_interrupt_flag_enum

HEE LR R

FMC_INT_FLAG_B
ANKO_PGERR

FMC BANKO#:E 7 H Wids &

FMC_INT_FLAG_B
ANKO_WPERR

FMC BANKOS R34 1% Wb &

FMC_INT_FLAG_B
ANKO_END

FMC BANKO#:1F 52 il H Wi b &

FMC_INT_FLAG_B
ANKO_PGERR

FMC BANKLERAEEE R P IBTIR 25
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HEAK

HBEsHR

FMC_INT_FLAG_B
ANKO_WPERR

FMC BANKL1S {f3 4517 i Wrbs &

FMC_INT_FLAG_B
ANKO_END

FMC BANK1#1E 58 B bR &

K ¥ fmc_wscnt_set

PR #fme_wscent_setitfiid i N -

X 3-245. ¥ fmc_wscent_set

AR fmc_wscnt_set
Eig- gkl void fmc_wscnt_set(uint32_t wscnt);
ThReHiR BB FERPIRA T UE
VRS 1as
A% F R 5
WMASH{in}
wscnt SERPIRASTHUE
WS_WSCNT_0 FMC O fpiR A
WS_WSCNT _1 FMC 1MEApRAE
WS_WSCNT_2 FMC 25452
¥ Z2H{out}
P

i

/* set the wait state counter value */

fmc_wscnt_set (WS_WSCNT_1);

Hi% fmc_unlock

PR fme_unlockHid L N
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R 3-246. FKH fmc_unlock

R IR fmc_unlock
BREUR T void fmc_unlock(void);
DhReHiR MR8 Flashii 1
RS L3
M A R 3
WMASH{in}
¥ 2% {out}
R E{E
g

/* unlock the main FMC operation */

fmc_unlock( );

®H¥ fmc_bank0_unlock

PR #fme_bank0_unlock ik I, T %

* 3-247. BRH fmc_bank0_unlock

BRHZ R fmc_bankO_unlock
Zg- gbRit] void fmc_bank0_unlock(void);
TheeHhid fif4iFlash BANKOBR 5 /E
Vi 13
A F R A
WASH{in}
A SH{out}
pA Il =R
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LR
/* unlock the main FMC BANKO operation */

fmc_bankO_unlock( );

E ¥ fmc_bank1_unlock

PR #fme_bank1_unlock ik I T %

* 3-248. FK# fmc_bank1_unlock

ESE 5 B fmc_bank1_unlock
R HR R void fmc_bank1_unlock(void);
DhReHER fi4liFlash BANK1H 1%
VRS 1as
M FH R 4
BASH{in}
i S5 out}
& BB

(LUE
/* unlock the main FMC BANK1 operation */

fmc_bank1_unlock( );
H ¥ fmc_lock

pR $fme_lock ik L &

R 3-249. K% fmc_lock

B Z K fmc_lock
BRBURTY void fmc_lock(void);
LhREHR Bl 52 Flash#:
yRiS I
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GIEEE

WMASH{in}

2% {out}

R AME

it
/* lock the main FMC operation */

fmc_lock( );

F ¥ fmc_bank0_lock

PR #ifmc_bank0_lockit WL~ 3

& 3-250. FR¥ fmc_bank0_lock

AR fmc_bank0_lock
BRHR R void fmc_bank0_lock(void);
TheeHR i 5E Flash BANKO#:/E
Vinis i
A% F R A
WMANSH{in}
¥ Z2H{out}
& [ {8
il

/* lock the main FMC BANKO operation */

fmc_bankO_lock( );
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®# fmc_bank1_lock

PR #fme_bank1_lockdifiid W N %

x 3-251. FK#H fmc_bank1_lock

R TR fmc_bank1_lock
BREUR T void fmc_bank1_lock(void);
TIReHR BiE Flash BANK1ERAE
Sevhk At
A5 F R 4
WMASH{in}
i S48 {out}
& B {E

.

/* lock the main FMC BANK1 operation */

fmc_bank1_lock( );

E¥ fmc_page_erase

B #fmc_page_erasefiliik 1L N %

# 3-252. ¥ fmc_page_erase

REZ IR fmc_page_erase

Zg- gbRit] fmc_state_enum fmc_page_erase(uint32_t page_address);

LhREHR TUHERR

Seosk it fmc_unlock

A5 18 FH R 30 fmc_bank0_ready wait/ fmc_bank1_ready wait
WASH{in}
page_address DU FR 1 ik

#HisH{out}
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R AME

fmc_state_enum FMCIRZS, V4S5 2B me state enum

Bilhn.
[* erase page */
fmc_unlock();

fmc_state_enum state = fmc_page_erase ( 0x08004000);

®H¥ fmc_mass_erase
PR ¥fmc_mass_erasedftiik L T %:

%+ 3-253. HK# fmc_mass_erase

R fmc_mass_erase
RHRRY fmc_state_enum fmc_mass_erase(void);
DhRediR A TR
Sevkit fmc_unlock
A% F R A fmc_bank0_ready_wait/ fmc_bank1_ready wait
#MASH{in}
¥ Z2H{out}
1B EE
fmc_state_enum FMCIRAS, PGS % 282 me_state_enum
(ZLIE

/* erase whole chip */
fmc_unlock();

fmc_state_enum state = fmc_mass_erase ();

E ¥ fmc_bank0_erase

i #fme_bank0_eraseftliik W, F %
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R 3-254. ¥ fmc_bank0_erase

R IR fmc_bankO_erase

R R fmc_state_enum fmc_bank0_erase(void);
ThReHR FMC BANKO# [

Jarkit fmc_unlock/fmc_bank0_unlock

A% F R £ fmc_bank0_ready_wait
BAZSE{in}
A S8 {out}
& B {E

fmc_state_enum

FMCIRE, #4NiE S5 2K Z me_state_enum

it
[* erase bankO0 */

fmc_unlock();

fmc_state_enum state = fmc_bank0_erase ( );

H % fmc_bank1_erase

PR $ifmc_bank1_erasefifiid 1L~ 3

& 3-255. pR# fmc_bank1_erase

R fmc_bankl_erase
BRHR R fmc_state_enum fmc_bank1_erase(void);
Dgefaid FMC BANK1#Kx
Vs i fmc_unlock/fmc_bank1_unlock
A5 P R fmc_bankl_ready wait
BASE{in}
i Z%{out}
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p A=A
fmc_state_enum FMCIRZES, HHIESH 22X Ffme_state enum
Biltn.

[* erase bank1 */
fmc_unlock();

fmc_state_enum state = fmc_bank1_erase ( );

¥ fmc_word_program

B ¥fmc_word_program i I N %

% 3-256. KR¥ fmc_word_program

R TK fmc_word_program
Eag ki fmc_state_enum fmc_word_program(uint32_t address, uint32_t data);
DyReHhiid St A S i bk 4 7 G R
VRS i fmc_unlock
A P R fmc_bank0_ready_wait/ fmc_bankl_ready wait
MASH{in}
address gmfEHhl
MASH{in}
data I P A
¥ Z2H{out}
& B
fmc_state_enum FMCIRZAS, V4GS % 2B me_state enum

it

[* program a word at the corresponding address */
fmc_unlock();

fmc_page_erase(0x08004000);

fmc_state_enum state = fmc_word_program (0x08004000, Oxaabbccdd);
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H% fmc_halfword_program

P #ifmc_halfword_programiiiik W, %

R 3-257. K fmc_halfword_program

R TR fmc_halfword_program

R R fmc_state_enum fmc_halfword_program(uint32_t address, uint16_t data);

ThReHR Kot Bl 2 G P

Jarokit fmc_unlock

A5 F R 4 fmc_bankO_ready_wait/ fmc_bank1_ready wait

WMASH{in}

address Sl
MASH{in}

data g P E A
S {out}
R E{E
fmc_state_enum FMCIRZAS, V4GS % 2B me_state enum

Biltn.

[* program a half word at the corresponding address */

fmc_unlock();

fmc_page_erase(0x08004000);

fmc_state_enum state = fmc_halfword_program (0x08004000, Oxaabb);

B % fmc_word_reprogram

B% #fmc_word_reprogramitiid W, T %

R 3-258. MA¥ fmc_word_reprogram

B R fmc_word_reprogram

PRAR Y fmc_state_enum fmc_word_reprogram(uint32_t address, uint32_t data);
LhREHR AR R IR 4 g A

Sevsk it fmc_unlock
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R Fe R fmc_bank0_ready_wait/ fmc_bank1_ready wait
#WASH(in}
address g el
#WASH(in}
data R
s34 out}
p IR
fmc_state_enum FMCIRZ, 4GS % 2L me state enum
it

[* program a word at the corresponding address without erasing*/

fmc_unlock();

fmc_state_enum state = fmc_word_reprogram (0x08004000, Oxaabbccdd);

Hi% ob_unlock

B %ob_unlockiiid I N %

% 3-259. pR# ob_unlock

REZ IR ob_unlock
Zg- gbRit] void ob_unlock(void);
TheeHR SR 3 T 4
Vinis i fmc_unlock
e FH R
MASH{in}
S out}
& [EE

Biltn.
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/* unlock the option byte operation */
fmc_unlock( );

ob_unlock ();
%% ob_lock

PR %ob_lock ik W%

* 3-260. Ei# ob_lock

R TR ob_lock
R HR R void ob_lock(void);
ThReHid B TR AT
SERFAF fmc_unlock
A F R 5
#WASH{in}
S {out}
R EE
.
[* lock the option byte operation */
fmc_unlock( );
ob_lock ();
H % ob_erase
i ¥ob_eraseftfiid W 3=
X 3-261. pK# ob_erase
BB TR ob_erase
EHRR fmc_state_enum ob_erase(void);
ThRefhg BRI
Skt ob_unlock
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7 FH PR fmc_bank0_ready_wait
BAZSE{in}
2% {out}
AL
fmc_state_enum FMCIRZS, W4 S% 228 me state enum

.

[* erase the FMC option byte */

fmc_unlock( );

ob_unlock( );

fmc_state enum state = ob_erase ();

% ¥ ob_write_protection_enable

P %ob_write_protection_enable ik I, T &

% 3-262. FAH ob_write_protection_enable

R ob_write_protection_enable
BRHR R fmc_state_enum ob_write_protection_enable(uint32_t ob_wp);
TiRestiR RS R
ekt ob_unlock
A% F R A fmc_bank0_ready wait
WMANSH{in}
ob_wp FERI T
OB_WPx SR (x=0...31)
OB_WP_ALL &5 R
2 {out}
R EIE
fmc_state_enum FMCIRZ, V4GS % 2L me state enum
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it

[* enable write protection */
fmc_unlock( );

ob_unlock( );

fmc_state_enum state = ob_write_protection_enable (OB_WP7);

K% ob_security_protection_config

P #ob_security protection_config#ifiit i, % :

& 3-263. K# ob_security_protection_config

R TK ob_security_protection_config
R R fmc_state_enum ob_security_protection_config (uint8_t ob_spc);
ThReHid FiC B 2 A R
Sevkit ob_unlock
A% F R 4 fmc_bank0_ready_wait
WANSH{in}
ob_spc TR
FMC_NSPC Io 27 A AR
FMC_USPC ZER
i H{out}
R EE
fmc_state_enum FMCIRZAS, V4GS % 2B me_state enum
(LUE

[* enable security protection */
ob_unlock( );

fmc_state_enum state = ob_security_protection_config (FMC_USPC);

H ¥ ob_user_write

B #ob_user writefifiif W, T £
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X 3-264. H ¥ ob_user_write

R IR ob_user_write
fmc_state_enum ob_user_write(uint8_t ob_fwdgt, uint8_t ob_deepsleep,
PR R A . .
uint8_t ob_stdby, uint8_t ob_boot);
ThRedhiR St P B T
Jarokit ob_unlock
A58 F R £ fmc_bankO_ready_wait
WMASH{in}
ob_fwdgt by 2 s S WOV ]
OB_FWDGT_SOFT \
WAHE )
WARE
OB_FWDGT_HARD i
PG 114
WARE
BASH{in}

ob_deepsleep

IG5 VR L R A AL A

OB_DEEPSLEEP_

NRST HENR FE AR B A S A
OB_DEEPSLEEP_
RST TR FSE AR B 7 A AR
#MASH{in}
ob_stdby IR R AL
OB_STDBY_NRST BENFF AL AN AL
OB_STDBY_RST BEANFFHU A R AL
#MASH{in}
ob_boot IR AL AE
OB_BOOT_BO MBANKOJi5 2
OB _BOOT B1 MBANKLEZ, #BANKLAZ, M MBANKOJEZ
Al SH{out}
R E{E
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fmc_state_enum

FMCIRE, #4liES% M2 Z me_state_enum

Blhn:

[* configure user option byte */

fmc_unlock( );

ob_unlock( );

fmc_state_enum state = ob_user_write(OB_FWDGT_HW,0OB_DEEPSLEEP_RST,

OB_STDBY_RST);

E ¥ ob_data_program

pFi¥ob_data_program{tiid Il F 3&:

3+ 3-265. ¥ ob_data_program

B ob_data_program
Eig- gkl fmc_state_enum ob_data_program(uint32_t address, uint8_t data);
DiResid G R A A T4
Saak ob_unlock
A% F R A fmc_bank0_ready wait
#MASH{in}
address o R B AR R T bk
#MASH{in}
data Prémie EE
¥ Z2H{out}
R EE
fmc_state_enum FMCIRZ, V4GS % 2L me state enum

i

[* program option bytes data */

fmc_unlock( );

ob_unlock( );

fmc_state_enum state = ob_data_program (0x1ffff804, 0x56);
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K% ob_user_get

P %ob_user_getffiik WL T %

X 3-266. ¥ ob_user_get

R TR ob_user_get
BREUR T uint8_t ob_user_get(void);
ThRedhiR SREH] 1 I 5
SR
e P R
MASH{in}
s S%{out}
R EE
uint8_t HEINTFEFH P EUE (OxFO — OXFF)
(LUE

/* get the FMC user option byte */

uint8_t user = ob_user_get ();
¥t ob_data_get

B #ob_data_getfiiid 1L T %:

+ 3-267. ¥ ob_data_get

BRHZ R ob_data_get
R HURRY uint16_t ob_data_get(void);
LhREHR ARHHE 18 T
et kA
M PR3
MASH{in}
A Z%{out}
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R AME

uints_t I HARE (0X0 — OXFF)

LR
/* get the FMC data option byte */

uint16_t data = ob_data_get ( );

¥t ob_write_protection_get

P %ob_ write_protection_getffiid WL F %

% 3-268. KR# ob_write_protection_get

ESE 5 B ob_ write_protection_get
R HR R uint32_t ob_write_protection_get(void);
TheeHiR SRIUE T 77 5 R i
ekt
M FH R4
BANSE{in}
I S%{out}
P

uint32_t EIFAT SR HUE (00 — OXFFFFFFFF)

Biltn.
I* get the FMC option byte write protection */

uint32_t wp = ob_write_protection_get ( );
H# ob_spc_get

Hi¥ob_spc_getfifiik W N3

* 3-269. pK# ob_spc_get

g ey i ob_spc_get

2 gbRit] FlagStatus ob_spc_get (void);
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DiReHER R 2R IRES
Vi Yas
A5 18 F R
BAZSE{in}
2% {out}
& [H{E
FlagStatus SET #{ RESET

.

I* get the FMC option byte security protection */

FlagStatus spc = ob_spc_get ( );

%% fmc_interrupt_enable

PR #fmc_interrupt_enablefffiik L T % :

% 3-270. BRE fmc_interrupt_enable

BRBATR fmc_interrupt_enable
BRHR R void fmc_interrupt_enable(uint32_t interrupt);
DhREHIR fEREFMC 77
Sevkfr fmc_unlock
A FH R 5
MASH(in}
interrupt FMCH 7

FMC_INT_BANKO_
END

FMC BANKOZ 2 5¢ i H

FMC_INT_BANKO_
ERR

FMC BANKO%E 157 I

FMC_INT_BANK1_
END

FMC BANK1Z#FE 5¢ B H W

FMC_INT_BANKZ_

FMC BANK 1415 I
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ERR

#H S {out}

B EE

it
/* enable FMC BANKO end of program

fmc_unlock( );

interrupt */

fmc_interrupt_enable(FMC_INT_BANKO_END);

% fmc_interrupt_disable
B ¥fmc_interrupt_disablefiiid I % -

#* 3-271. ¥ fmc_interrupt_disable

AR fmc_interrupt_disable
RHRRY void fmc_interrupt_disable(uint32_t interrupt);
DiResid Kk AEFMC Hh b7
Vinis i fmc_unlock
GRS
HMANSH{in}
interrupt FMCH 7

FMC_INT_BANKO_
END

FMC BANKOZ#F2 52 Ji H

FMC_INT_BANKO_
ERR

FMC BANKO%E 15 T I

FMC_INT_BANK1_
END

FMC BANKZL %2 52 i i

FMC_INT_BANK1_
ERR

FMC BANK 1415 I

S {out}

IR [EE
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Blhn:

[* disable FMC BANKO end of program interrupt */

fmc_unlock( );

fmc_interrupt_disable(FMC_INT_BANKO_END);

E ¥ fmc_flag_get

B #fme_flag_getitfiik WL N 3% -

R 3-272. FRH fmc_flag_get

B fmc_flag_get
Eig- gkl FlagStatus fmc_flag_get(uint32_t flag);
ThgeHR DAL Y el = KA
SRFA -
M P R )
WAZSH{in}
flag K BEFMCHR &

FMC_FLAG_BANKO
_BUSY

FMC BANKO1T- b5 &

FMC_FLAG_BANKO
_PGERR

FMC BANKO#:{EES iR &

FMC_FLAG_BANKO
_WPERR

FMC BANKOE R4k b &

FMC_FLAG_BANKO
_END

FMC BANKO#:1E 5 ilibr &

FMC_FLAG_OBER
R

FMCIE D71 F i AR &

FMC_FLAG_BANK1
_BUSY

FMC BANKLT Fthn &

FMC_FLAG_BANK1
_PGERR

FMC BANK1#:{EE iRbRr &

FMC_FLAG_BANK1
_WPERR

FMC BANK1E {48 iR br &
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FMC_FLAG_BANK1

FMC BANKI1#1E 58 Bibr &

_END
2% {out}
R EE
FlagStatus SET 5 RESET

Blhn:

/* get FMC bank0 end of operation flag bit */

FlagStatus flag = fmc_flag_get(FMC_FLAG_BANKO_END);

® ¥ fmc_flag_clear

P ¥ifmc_flag_clearfffiid W F %

% 3-273. B fmc_flag_clear

B fmc_flag_clear
Eig- gkl void fmc_flag_clear(uint32_t flag);
ThgeHR THERFMCHR &
FRFAM
e F R
WS H{in}
flag EBRFMCHRE

FMC_FLAG_BANKO
_PGERR

FMC BANKO#:/E iR bR

FMC_FLAG_BANKO
_WPERR

FMC BANKOE {345 1% br &

FMC_FLAG_BANKO
_END

FMC BANKO#:{E 58 Bibr &

FMC_FLAG_BANK1
_PGERR

FMC BANK1#:{EE iRbRr &

FMC_FLAG_BANK1
_WPERR

FMC BANK1E #4817 br &

FMC_FLAG_BANK1

FMC BANK1#:1F 58 libr &
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_END

#H S {out}

B EE

.

[* clear FMC bankO operation error flag bit */

FlagStatus flag = fmc_flag_clear(FMC_FLAG_BANKO_PGERR);

BR# fmc_interrupt_flag_get

PR #fmce_interrupt_flag_getdifiid W K %

X 3-274. ¥ fmc_interrupt_flag_get

R TK fmc_interrupt_flag_get
R HR R FlagStatus fmc_interrupt_flag_get(fmc_interrupt_flag_enum flag);
DyReiR RINFMC R bR RS
Sovhk At
A FH R 5
WMANSH{in}
flag bR &

FMC_INT_FLAG_B
ANKO_PGERR

FMC BANKO#:AF 4% Wb &

FMC_INT_FLAG_B
ANKO_WPERR

FMC BANKOE {7445 1= o Wikr &

FMC_INT_FLAG_B
ANKO_END

FMC BANKO#:AE 5 il Wiks &

FMC_INT_FLAG_B
ANKO_PGERR

FMC BANK1#EAER = H Wibr &

FMC_INT_FLAG_B
ANKO_WPERR

FMC BANKL1 S R348 15 i Wiks &

FMC_INT_FLAG_B
ANKO_END

FMC BANK1#:1E 5¢ il Wiks &
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2% {out}

B EE

FlagStatus

SET B RESET

.

/* get FMC bankO0 operation error interrupt flag bit */

FlagStatus flag = fmc_interrupt_flag_get (FMC_INT_FLAG_BANKO_PGERR);

H# fmc_interrupt_flag_clear

PR #fmce_interrupt_flag_cleardttiik I, F %

X 3-275. K fmc_interrupt_flag_clear

B fmc_interrupt_flag_ clear
Big- gLRit) FlagStatus fmc_interrupt_flag_clear (fmc_interrupt_flag_enum flag);
ThReHiR TBBRFMCHh iz &
Pas Jis
B R4
WANSH{in}
flag 1B BRFMCH ids &

FMC_INT_FLAG_B
ANKO_PGERR

FMC BANKO#:AF 4815 Wrbr &

FMC_INT_FLAG_B
ANKO_WPERR

FMC BANKOE {74745 1= H Wikr &

FMC_INT_FLAG_B
ANKO_END

FMC BANKO#1E 5¢ B i ibr &

FMC_INT_FLAG_B
ANKO_PGERR

FMC BANK1#EAER = H Wibr &

FMC_INT_FLAG_B
ANKO_WPERR

FMC BANKL1 S R348 15 i Wiks &

FMC_INT_FLAG_B
ANKO_END

FMC BANK1#/F 5¢ Bl Wik &

2 ¥ {out}
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R AME

FlagStatus

SET or RESET

Blhn:

[* clear FMC bankO operation error interrupt flag bit */

FlagStatus flag = fmc_interrupt_flag_clear (FMC_INT_FLAG_BANKO_PGERR);

F ¥ fmc_bank0_state_get

P ¥ifmc_bank0_state getfffiid L~ %

# 3-276. KR¥ fmc_bank0_state_get

R TK fmc_bank0_state_get

R HR R fmc_state_enum fmc_bank0_state_get(void);
ThResig FKELFMC BANKOIR &5

ekt

M FH R4
HWASH{in}
Az {out}
& [E B

fmc_state_enum

FMCIRA, VEYHH % 28K me state enum

Biltn.

/* get the FMC BANKO state */

fmc_state_enum state = fmc_bank0_state get();

F# fmc_bank1_state_get

pi%ifmc_bank1_state_getf#iid

HF#:

R 3-277. KA¥ fmc_bank1_state_get

RE AR

fmc_bank1_state_get

HRHUR R

fmc_state_enum fmc_bank1_state_get(void);
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ThREHR FKEXFMC BANKLIRAS
it g
BRI RS
WASH{in}
S48 out}
R BE

fmc_state_enum

FMCIRE, #4NiES% 2K Z me_state_enum

.

/* get the FMC BANK1 state */

fmc_state_enum state = fmc_bank1_state_get( );

E ¥ fmc_bank0_ready_wait

K% fmc_bank0 _ready waitdifiid I K % -

+ 3-278. ¥ fmc_bank0_ready_wait

R fmc_bankO_ready wait
BRURTY fmc_state_enum fmc_bank0_ready_wait(uint32_t timeout);
DhReHER 1 AFFMC BANKOJE 751k # 4f
SovhkA
A% 18 P R 80 fmc_bank0_state_get

WANSH{in}
timeout FEE R B

i Z%{out}

R EIE

fmc_state_enum

FMCIRZ, V4GS M2 Z me_state_enum

i

I* check whether FMC BANKO is ready or not */
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3.13.

3.13.1.

fmc_state_enum state = fmc_bank0_ready_wait (0x00001000 );

B# fmc_bank1_ready_wait

¥ fmc_bank1_ready waitdifiid I, K %

R 3-279. K#H fmc_bank1_ready_wait

B R

fmc_bankl_ready wait

RHIRE

fmc_state_enum fmc_bankl_ready_wait(uint32_t timeout);

TR

K ZEFMC BANKLZ 75 #E & 4T

Seth %M

A2 I R 4

fmc_bank1_state_get

WMASH{in}

timeout

I I

i S48 {out}

IR B

fmc_state_enum

FMCIRE, #4NiES% 2K Z me_state_enum

it

I* check whether FMC BANK1 is ready or not */

fmc_state_enum state = fmc_bank1_ready_wait (0x00001000 );

FWDGT

MOTE TV ER 28 (FWDGT) & — AN F A e, ok W el 41 i S 80000 R e e
AT ST IR BT H RS SRR S 3 . 211 3.13. 1318 T FWDGT %7 17 4841 %,
Z573.13. 2% FWDGT J B Kt A7 Ui 1 .

S LR A7 AR Ul B

FWDGT Z 775 AR W R R s

# 3-280. FWDGT &%

R

R

FWDGT_CTL

Pl A7 4%
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E¥ed s FAERERE
FWDGT_PSC o> P A A7 A
FWDGT_RLD HAL AR
FWDGT_STAT REFHAE
3.13.2. SRR
FWDGT s #5140 R R s«
* 3-281. FWDGT EE#H
FER B4R FE R iR
fwdgt_write_enable fE e} 2 FWDGT_PSCHIFWDGT_RLDKJ 5 #4F
fwdgt_write_disable JBE X 2 A7 B FWDGT_PSCHIFWDGT_RLDHI B #1F
fwdgt_enable ffHEFWDGT
fwdgt_counter_reload ZHBFWDGT_RLDZ 7 %% FE B 34 2 IWDG T 445
fwdgt_config WEFWDGTHEEHME . WiHE
fwdgt_flag_get FREFWDGTHRENIRAS

PR % fwdgt_write_enable
PR $ifwdgt_write_enablefi#id Il F &

R 3-282. K fwdgt_write_enable

REZ IR fwdgt_write_enable
Zg - gbRit] void fwdgt_write_enable(void);
ThReHR fHi i3t 25 17 28 FWDGT_PSCHIFWDGT_RLD) 5 #:1f
Vinis i -
A VA FH R -
BANSE{in}
2% {out}
R EE

243



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

LR
/* enable write access to FWDGT_PSC and FWDGT_RLD */

fwdgt_write_enable ();
¥ fwdgt_write_disable

pF $fwdgt_write_disable ik L %

# 3-283. ¥ fwdgt_write_disable

AR fwdgt_write_disable
Eig- gkl void fwdgt_write_disable(void):
DiReHR S REXT Z51E BEFWDGT_PSCHIFWDGT_RLDII B #1E
Sape skt -
B R S -
WASH{in}
¥ 2% {out}
IR EE

(LUE
[* disable write access to FWDGT_PSC and FWDGT_RLD */

fwdgt_write_disable ( );

K% fwdgt_enable
K #fwdgt_enabledifiik 1L T -

# 3-284. E¥ fwdgt_enable

PR FR fwdgt_enable

PR R void fwdgt_enable(void);
LhREHR HHEFWDGT

et kA -
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GAGIEEE

WMASH{in}

2% {out}

R AME

il :
[* start the free watchdog timer counter */

fwdgt_enable ( );

BR % fwdgt_counter_reload

PR #ifwdgt_counter_reload ik W, T % :

* 3-285. ¥ fwdgt_counter_reload

R TK fwdgt_counter_reload
Zg - gbRit] void fwdgt_counter_reload(void);
ThREHR IR FWDGT_RLD % A7} ) {H H 42 2 IWDG T 2%
Se At
A VR F R
#MASH{in}
Az {out}
& [E{E

i 4n
/* reload FWDGT counter */

fwdgt_counter_reload ( );
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B % fwdgt_config

BF $ifwdgt_configftiid W, T

R 3-286. K fwdgt_config

R R fwdgt_config
BREUR T ErrStatus fwdgt_config(uint16_t reload_value, uint8_t prescaler_div);
DygesthiR BEEFWDGTHE A T A
PRS Jis -
B A R -

MASH{in}

reload_value

234 (0x0000 - OXOFFF)-

BASH{in}

prescaler_div

FWDGTTi/ iE

FWDGT_PSC_DIV4

FWDGT 4 e % N4

FWDGT_PSC_DIV8

FWDGT 43 4li{H % 48

FWDGT_PSC_DIV1
6

FWDGT i) #it{E % 16

FWDGT_PSC_DIV3
2

FWDGT i3 #ilfe % 32

FWDGT_PSC_DIV6
4

FWDGT i) #it{e %~ 64

FWDGT_PSC_DIV1
28

FWDGT prescaler set to 128

FWDGT_PSC_DIV2

FWDGT prescaler set to 256

56
i Z4{out}
& [E{E
ErrStatus ERROR or SUCCESS-

i

/* confiure FWDGT counter clock: 40KHz(IRC40K) / 64 = 0.625 KHz */
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fwdgt_config(2*500, FWDGT_PSC_DIV64);

PR % fwdgt_flag_get
P %fwdgt flag_getd#iid i 3R

R 3-287. K% fwdgt_flag_get

REZ TR fwdgt_flag_get
BREUR T FlagStatus fwdgt_flag_get(uint16_t flag);
DyResiR RIFWDG TR EADIRA
SR -
BV R .
MASH{in}
flag T ERICR A FWDG TR E AL
FWDGT_FLAG_PUD T AU ST REAT
FWDGT_DFLAG_RU HRE A ST AT
¥ HiZ2H{out}
& EE
FlagStatus SET or RESET

Biltn.

/* test if a prescaler value update is on going */
FlagStatus status;

status = fwdgt_flag_get (FWDGT_FLAG_PUD);
if(status == RESET)

{

lelse
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3.14. GPIO
GPIOF KSEIR & F b ¥4 (B ShAa A/ i Thii . #193.14.1 A s P i Bl 144 T GPIO
e fEaR g4, #193.14.2 SMBPE BRI 1% GPIOJE i HUH AT UL -
3.14.1. SR EFHFHRULH
GPIOZF f7 45 I3 1 T R PR«
#* 3-288. GPIO #7745
FIIRBR R
GPIOx_CTLO Uity [ 428 1) 7 A7 3450
GPIOx_CTL1 i I P24 A 2 1
GPIOX_ISTAT Ui U NOIRAS 27 A7 2%
GPIOx_OCTL it 114 478 1) 2 A7 4
GPIOx_BOP Sy 11 o7 B A 2 A7 4
GPIOx_BC A S e
GPIOx_LOCK i 11 e B T A
GPIOx_SPD Uity [ 3 5 27 A7 3%
AFIO_EC F P A
AFIO_PCFO0 AFIOu 1 ic B 777470
AFIO_EXTISSO EXTWRIE S a7 AR 0o 2497
AFIO_EXTISS1 EXTWRIE B a7 A9 L ar 290
AFIO_EXTISS2 EXTNRE LS A7 2 57 A7 4
AFIO_EXTISS3 EXTWRIE B a7 A9 3 ar 42490
AFIO_PCF1 AFIO%; ML B 7451
AFIO_CPSCTL IOFME T2 | 77 A7 4%
3142,  SHRERHUHHA
GPIOE R H BN R T R PTR -
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* 3-289. GPIO FEFE ¥

PER B4 K PR REthA
gpio_deinit T AMEGPIOX
gpio_afio_deinit HALAFIO
gpio_init GPIOSH¥)ih1L
gpio_bit_set BT e
gpio_bit_reset S5 A

gpio_bit_write

ek € MES AGPIOT| I

gpio_port_write

K g E S N —4H.GPIO% 1

gpio_input_bit_get

REXGPIOS| 4 A

gpio_input_port_get

BRI A A

gpio_output_bit_get

FRELGPIO5] JHI % Hi 8

gpio_output_port_get

BRI 2H 3w ) A Y E

gpio_pin_remap_config

fit B GPIO 5| i 2 it i

gpio_exti_source_select

PRI 51 E NEXTIYE

gpio_event_output_config e B F 45
gpio_event_output_enable R A e
gpio_event_output_disable A R

gpio_pin_lock

HHEF) 5] R B Bt

gpio_compensation_config

e EIOFME LT

gpio_compensation_flag_get

LI OFME L T2 15 5

& gpio_deinit
B $rgpio_deinitfiik IR %

£ 3-290. E# gpio_deinit

B R gpio_deinit
BRBURTY void gpio_deinit(uint32_t gpio_periph);
LhREHR 14 GPIOX

et kM .
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AN rcu_periph_reset_enable / rcu_periph_reset_disable
WMASH{in}
gpio_periph GPIO¥ [
GPIOx i 1% (x=A,B,C,D,E,F,G)
#H S {out}
R E{E
il

/* reset GPIOA */

gpio_deinit (GPIOA);

&%k gpio_afio_deinit

B ¥igpio_afio_deinitfffiidk W %

£ 3-291. K¥ gpio_afio_deinit

R gpio_afio_deinit
BRURTY void gpio_afio_deinit(void);
ThReHR HHLAFIO
ViR s -
15 17 FH BB 3 rcu_periph_reset_enable / rcu_periph_reset_disable
WANSH{in}
¥ 2% {out}
R E{E

i 4n
[* reset alternate function */

gpio_afio_deinit();
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¥ gpio_init

BF $rgpio_initdfiiR WL T %

R 3-292. KH gpio_init

B2 R gpio_init
void gpio_init(uint32_t gpio_periph, uint32_t mode, uint32_t speed, uint32_t
R R .
pin);
TheeHhiR GPIOZHta1k,
PRiS Jis -
AP -
MASH{in}
gpio_periph GPIO#i I
GPIOx ui 1% $ (x=A,B,C,D,E,F,G)
MASH{in}
gpio_mode GPIOB| i =,
GPIO_MODE_AIN EPE PN e
GPIO_MODE_IN . N
A A
_FLOATING
GPIO_MODE_IPD SR A
GPIO_MODE_IPU b hr AR
GPIO_MODE_OUT ) N
Tt A=
_OD
GPIO_MODE_OUT N
A A
_PP
GPIO_MODE_AF
- == AFIOTT % Hi AR 2
oD
GPIO_MODE_AF ) "
AFIOHES i HAR =
_PP
2% {out}
speed GPIO%i Hi i Rk
GPIO_OSPEED
- IR RHE 9 10MHZ
_10MHZ
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GPIO_OSPEED
K N2MHZ
_2MHZ
GPIO_OSPEED
I KIE 5 N50MHZ
_50MHZ
GPIO_OSPEED
- B KK JE K T50MHZ
_MAX
BWMASE{in}
pin GPIOG|
GPIO_PIN_x 5| ik $E (x=0..15)
GPIO_PIN_ALL B 51
i S 4{out}
& [HE{E

il :
[* config PAO as analog input mode*/

gpio_init(GPIOA, GPIO_MODE_AIN, GPIO_OSPEED_50MHZ, GPIO_PIN_0);
& gpio_bit_set

Bk #gpio_bit_setiffiik WL N -

R 3-293. EH gpio_bit_set

REZ IR gpio_bit_set
Zg- gbRit] void gpio_bit_set(uint32_t gpio_periph,uint32_t pin);
TiRestiR B ME
VRS i -
AR .
BANSE{in}
gpio_periph GPIO# O
GPIOx Ui i%#% (x=A,B,C,D,E,F,G)
MASH{in}
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pin GPIO5|
GPIO_PIN_x 5] ik #E (x=0..15)
GPIO_PIN_ALL B 51
S {out}

R AME

.

I* set PAO*/

gpio_bit_set (GPIOA, GPIO_PIN_0);

& gpio_bit_reset

K #igpio_bit_resetifiik W T %

R 3-294. KH gpio_bit_reset

R TK gpio_bit_reset
Zg- gbRit] void gpio_bit_reset(uint32_t gpio_periph, uint32_t pin);
TheeHhid A1 ME
SovhkA
AL L
WANSH{in}
gpio_periph GPIO#i I
GPIOX #I%# (x=A,B,C,D,E,F,G)
WANSH{in}
pin GPIO5| 4
GPIO_PIN_x 5l HiEFE (x=0..15)
GPIO_PIN_ALL Frf 5l I
#HisH{out}
R EME
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54
/* reset PAO*/

gpio_bit_set (GPIOA, GPIO_PIN_0);
¥ gpio_bit_write

B $gpio_bit_write ik I, T %

R 3-295. K# gpio_bit_write

AR gpio_bit_write
Eig- gkl void gpio_bit_write(uint32_t gpio_periph,uint32_t pin,bit_status bit_value);
DiResid HRFE KIS A GPIOS| i
PSS -
B A R -
MASH{in}
gpio_periph GPIOu; [
GPIOX i Hi%$% (x=A,B,C,D,E,F,G)
MANSH{in}
pin GPIO5|
GPIO_PIN_x 5| ik $E (x=0..15)
GPIO_PIN_ALL P 51 1
WANSH{in}
bit_value B BE bR
RESET TABR 5 AME
SET BE S ME
2 {out}
R EME

i
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/* write 1 to PAO*/

gpio_bit_write (GPIOA, GPIO_PIN_0, SET);
¥ gpio_port_write

P ¥ gpio_port_writedifiid I % -

R 3-296. K gpio_port_write

BREZ K gpio_port_write
PRARRY void gpio_port_write(uint32_t gpio_periph,uint16_t data);
ThREHR K52 1 S AN GPIO3; [
etk -
B A -
MASE{in}
gpio_periph GPIOu; [
GPIOX Ui 1%+ (x=A,B,C,D,E,F,G)
MASH{in}
data e SCPNIUESRAN
sz out}
AL

it
/* write 1010 0101 1010 0101 to Port A */

gpio_port_write (GPIOA, O0xA5A5);
& ¥k gpio_input_bit_get

B% $gpio_input_bit_getdifiik I F %

& 3-297. E¥ gpio_input_bit_get

B R gpio_input_bit_get
PR R FlagStatus gpio_input_bit_get(uint32_t gpio_periph,uint32_t pin);
DIRediR SRILGPIOT| I s AMA
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etk -
AN -
MASH(in}
gpio_periph GPIO 1
GPIOX i 1i%$% (x=A,B,C,D,E,F,G)
WMASH{in}
pin GPIOG|
GPIO_PIN_x 5| & (x=0..15)
GPIO_PIN_ALL A 51 14
s S%{out}
R E{E
FlagStatus SET = RESET

il :
[* get status of PAO*/

FlagStatus bit_state;

bit_state = gpio_input_bit_get (GPIOA, GPIO_PIN_0);

B %L gpio_input_port_get
BK #gpio_input_port_getfifiid 1L T %

#& 3-298. E¥ gpio_input_port_get

REZ IR gpio_input_port_get
Zg- gbRit] uint16_t gpio_input_port_get(uint32_t gpio_periph);
DhRedR HRIMGPIO H A
Setak A -
AL -
MANSH{in}
gpio_periph GPIO# O
GPIOx 5 Hi%# (x=A,B,C,D,E,F,G)
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2% {out}

B EE

uintl6_t

0x0000 - OXFFFF

(LR
/* get input value of Port A */

uint16_t port_state;

port_state = gpio_input_bit_get(GPIOA);

B¥ gpio_output_bit_get
PR ¥ gpio_output_bit_getiffiik W, T %

£ 3-299. K ¥ gpio_output_bit_get

AR gpio_output_bit_get
Eig- gkl FlagStatus gpio_output_bit_get(uint32_t gpio_periph,uint32_t pin);
DiResid BRI 51 AR o L
SovhkA -
AL L -
WANSH{in}
gpio_periph GPIOu; [
GPIOX i Hi%$% (x=A,B,C,D,E,F,G)
MANSH{in}
pin GPIO5| i
GPIO_PIN_x 5| Wik #E (x=0..15)
GPIO_PIN_ALL Frf 5l I
2 {out}
& [ {E
FlagStatus SET #{ RESET
i :
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[* get output status of PAO */

FlagStatus bit_state;

bit_state = gpio_output_bit_get (GPIOA, GPIO_PIN_0);
¥ gpio_output_port_get

B ¥gpio_output_port_getffiid L~ £

# 3-300. X% gpio_output_port_get

PREAZFR gpio_output_port_get
R HR R uint16_t gpio_output_port_get(uint32_t gpio_periph);
DiResid RIS i 1
SRk -
B A R -
MASH{in}
gpio_periph GPIO# [
GPIOX 3% (x=A,B,C,D,E,F,G)
#tiZH{out}
1B EE
uintl6_t 0x0000 - OXFFFF

fl4n:
[* get output value of Port A*/
uint16_t port_state;

port_state = gpio_output_port_get(GPIOA);
B ¥ gpio_pin_remap_config

5% $gpio_pin_remap_config#tiik I, %

# 3-301. ¥ gpio_pin_remap_config

B4R gpio_pin_remap_config
REUR A void gpio_pin_remap_config(uint32_t remap, ControlStatus newvalue);
Bl 2K DY It B GPIO S| fi # e
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Seph kAt -
7 FH PR -
HANSH{in}
gpio_remap 1645 B LT
GPIO_SPI0_REMAP SPIOFE Bl
GPIO_12C0_REMAP [2COEE it
GPIO_USARTO
USARTO it 5t
_REMAP
GPIO_USART1
USARTZ 5 5t
_REMAP
GPIO_USART2 N
USART2# 4 E WL i}
_PARTIAL_REMAP
GPIO_USART2 N
USART24: &5 E Wb}
_FULL_REMAP
GPIO_TIMERO N
TIMERO# 43~ 2 L 4
_PARTIAL_REMAP
GPIO_TIMERO_FULL .
TIMERO4: &5 5 i 5
_REMAP
GPIO_TIMER1 N
TIMER L 43 2 L 4
_PARTIAL_REMAP
GPIO_TIMER1_FULL N
TIMER1 4 % 5 1
_REMAP
GPIO_TIMER2

_PARTIAL_REMAP

TIMER 27543 5 1

GPIO_TIMER2_FULL

TIMER 24 % 5 1 5
_REMAP
GPIO_TIMER3 _
TIMERS3 5 [ 5
_REMAP
GPIO_CANO_ N
CANOR4) EH WG
PARTIAL REMAP
GPIO_CANO_ -
CANO4= 8 25 L i
FULL_REMAP
GPIO_PD01_REMAP PDOLEE i f
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GPIO_TIMER4CHS3_|
REMAP

TIMERA&E 18 3 P #] 25 i 5

GPIO_ADCO_
ETRGINS_REMAP

ADCOJEN 471l igh e F RS

GPIO_ADCO_
ETRGREG_REMAP

AD COR I 40 10 figh . 2 S

GPIO_ADC1_
ETRGINS_REMAP

ADCLIE N F 410 igh e 2 S

GPIO_ADC1_
ETRGREG_REMAP

ADCLH I 80 10 figh e 2 S

GPIO_CAN1_REMAP

CAN1 E et

GPIO_SWJ_
NONJTRST_REMAP

4 ERHISWI(JITAG-DP + SW-DP), {HAEANIENITRST

GPIO_SWJ_SWDPE
NABLE_REMAP

JTAG-DP%tfE, SW-DP{fifE

GPIO_SWJ_DISABLE

JTAG-DPZ£RE, SW-DP

&b
He

#

_REMAP
GPIO_SPI2_REMAP SPI2 2 i &t
GPIO_TIMERS
TIMERS Bt 5}
_REMAP
GPIO_TIMER9 ,
TIMERQEE W i}
_REMAP

GPIO_TIMER10
_REMAP

TIMER 10 Bt 5

GPIO_TIMER12
_REMAP

TIMER 125 Bt 5

GPIO_TIMER13
_REMAP

TIMER13 5 B it

GPIO_EXMC_NADV_
REMAP

EXMC_NADV &/ T

GPIO_CTC_REMAPO

CTCHH#LS (PD15)

GPIO_CTC_REMAP1

CTCEWY} (PFO)

EAZH{in}
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newvalue Pl i

ENABLE fitBe

DISABLE e
HHS¥{out}

R AME

.

[* enable SPIO remapping */

gpio_pin_remap_config (GPIO_SPI0O_REMAP, ENABLE);

B %L gpio_exti_source_select

PR ¥ gpio_exti_source_selectitiik I, F %

£ 3-302. ®H gpio_exti_source_select

R TK gpio_exti_source_select
R R void gpio_exti_source_select(uint8_t output_port, uint8_t output_pin);
DhREHIR TEFERA 51 B NEXTIE
SovhkA -
AL L -
WANSH{in}
output_port EXTIYR 5 11

GPIO_PORT_
SOURCE_GPIOx

P i IR (x=A,B,C,D,E,F,G)

MAZSH{in}
output_pin P 1151 A
GPIO_PIN
Jev 15| i #E (x=0..15)
SOURCE_x
Al SH{out}
R EE
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LR
[* config PAO as EXTI source */

gpio_exti_source_select (GPIO_PORT_SOURCE_GPIOA, GPIO_PIN_SOURCE_0);

¥ gpio_event_output_config
P ¥gpio_event_output_configftiik L~ -

# 3-303. E¥ gpio_event_output_config

B gpio_event_output_config
Eig- gkl void gpio_event_output_config(uint8_t output_port, uint8_t output_pin);
DiResid Tic & 1
SRk -
B A R -
MASH{in}
output_port GPIO 4% Hi ity
(iZCR)iZE:\g; F g o % (x = AB,C,D,E)
MASH{in}
output_pin GPIOZE {4 Hi 5| I
i o019
¥ 2% {out}
R EIfE
(ZLIE

[* Config PAQ as the output of event */

gpio_event_output_config (GPIO_EVENT_PORT_GPIOA, GPIO_EVENT_PIN_0);
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B %L gpio_event_output_enable

B% #gpio_event_output_enablefifiit I, T %

* 3-304. ¥ gpio_event_output_enable

R R gpio_event_output_enable
BREUR T void gpio_event_output_enable(void);
DiReHER HAF4 A EE
Saygk At
AN
BASH{in}
A S8 {out}
pAE

it

/* enable GPIO pin event output */

gpio_event_output_enable(void);

B ¥ gpio_event_output_disable

B #gpio_event_output_disablefiii L N :

# 3-305. X% gpio_event_output_disable

R gpio_event_output_disable
AR R void gpio_event_output_ disable(void);
ThResiR A4 A e
Setak A
AL
MASH(in}
#m iz out}
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AL
Bilhn.
/* disable GPIO pin event output */
gpio_event_output_disable(void);
¥ gpio_pin_lock
B ¥gpio_pin_lockHiid WL K % -
£ 3-306. X% gpio_pin_lock
AR gpio_pin_lock
PR R void gpio_pin_lock(uint32_t gpio_periph,uint32_t pin);
DiResid HHREFR) 5] RV B Bt
SRk -
AL -
WANSH{in}
gpio_periph GPIO¥i; 1
GPIOx 5 %4 (x=A,B,C,D,E,F,G)
MASH{in}
pin GPIO5|
GPIO_PIN_x 5| Wik #E (x=0..15)
GPIO_PIN_ALL Frf 5
¥ 2% {out}
& [ {E

i 4n
/* lock PAO */

gpio_pin_lock (GPIOA, GPIO_PIN_0);
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¥ gpio_compensation_config

BF ¥gpio_compensation_configffiik WL~ & :

* 3-307. X¥# gpio_compensation_config

PREAZFR gpio_compensation_config
BREUR T void gpio_compensation_config(uint32_t compensation);
TheeHiR HA L Ak RE
Stk M E I/OFME L IT
AN -
BASH{in}
compensation i EVOAME H TR
GPIO_COMPENSA o
N |/OFM BT A R
TION_ENABLE
GPIO_COMPENSA B
- /O BT Ak RE
TION_DISABLE
¥ HiZ2H{out}
i EME
il :

/* enable /O compensation cell */
gpio_compensation_config (GPIO_COMPENSATION_ENABLE);
B %L gpio_compensation_flag_get

B #gpio_compensation_flag_getfiiif I %

# 3-308. X# gpio_compensation_flag_get

PR FR gpio_compensation_flag_get
BRBURTY FlagStatus gpio_compensation_flag_get(void);
TRedhid LI/ OFMsz BT R TR HE 4
Setak A -

AL -
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MASH{in}
A sH{out}
& [EIE
FlagStatus SET B{ RESET
it
I* check the 1/0 compensation cell state */
FlagStatus cell_state;
cell_state = gpio_compensation_flag_get (void);
3.15. 12C
12C (AR % S ) BBt 1T & bRk A R A AT 4% 11, T HIT-MCUAMIZREEI2C
WA RIEIR. BT 3.15. 15 1 I2CH) A 880136, 57173.15.2%F 12C P R BUHEAT UL -
3.15.1.  SMEEFFHBUH
I2CZF A7 & 9 R R R P -
R 3-309. 12C FFH
R E ERE i
12C_CTLO P B A7 480
I2C_CTL1 AL
I12C_SADDRO MHLHLIE P A7 350
I2C_SADDR1 WAL ZF A7 45 1
I12C_DATA BRI X FAFA
I2C_STATO AR T A7 420
I2C_STAT1 FEHIRAS AP 7481
I2C_CKCFG B B T B 2 A7 B
I2C_RT B Th R ] A
12C_FMPCFG Pudi+ B E A AR
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3.15.2.

B B R B U B
12C /2 bR B R T R s
£ 3-310.12C FEEH
PR B AR P R H R
i2c_deinit FhishEI2C
i2c_clock_config 1 B 12C I e
i2c_mode_addr_config fic B 12C
i2c_smbus_type_config SMBusZE A% %
i2c_ack_config T RIZACK
i2c_ackpos_config ACKA B L &
i2c_master_addressing FEHLARIE ML L
i2c_dualaddr_enable U IE A A e

{F BEI2CHE B

i2c_enable
i2c_disable S I2CH B
i2c_start_on_bus TEI2C 26 1A it aihr
i2c_stop_on_bus TEI12C 2k b AR RS 1EAL
i2c_data_transmit RIEH R
i2c_data_receive e ET

i2c_dma_config

12C DMAR R fE B

i2c_dma_last_transfer_config

it & T —/"DMA EOT &5 L%

i2c_stretch_scl_low_config

2 MHUEHE BEA HE 5 4 2 47 IRSCL

ML 75 0 57 e

i2c_slave_response_to_gcall_config
i2c_software_reset_config A B I 2CH A E AL
i2c_pec_config T B % SR IR L 5
i2c_pec_transfer_config it & R B HPECHH

i2c_pec_value_get

AR IR AL B0

i2c_smbus_alert_config

fic & SMBA 5| JHl K i£ 215

i2c_smbus_arp_config

SMBus FARPHME TS TS
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PE R B4 R P R A
i2c_flag_get bR EAL SR
i2c_flag_clear TERAREAL
i2c_interrupt_enable Hh A e
i2c_interrupt_disable HHTRR e
i2c_interrupt_flag_get TR B AL IR EX
i2c_interrupt_flag_clear FRIBTRR AL bR
PR3 i2c_deinit
B #i2c_deinitdifiik WL N3
#£ 3-311. K# i2c_deinit
Pif ey i2c_deinit
RHRRY void i2c_deinit(uint32_t i2c_periph);
DhReHAR HA4hEI2C
VRS i -
45 17 FH BB 3K rcu_periph_reset_enable / rcu_periph_reset_disable
MASH{in}
i2c_periph 12CHM&
12Cx (x=0,1)
i H{out}
R EI{E

iy
I* reset 12C0 */

i2c_deinit (12C0);

B % i2c_clock_config

PR #i2¢c_clock_configdifiid I K % -
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£ 3-312. E# i2c_clock_config

R IR i2c_clock_config
BREUR T void i2c_clock_config(uint32_t i2c_periph, uint32_t clkspeed, uint32_t dutycyc);
TR fic. & 12C I
etk -
% VR F B rcu_clock_freq_get
WMASH{in}
i2c_periph 12CHM&
12Cx (x=0.1)
WMASH{in}
clkspeed i2chT giid %
WMASH{in}
dutycyc P L
[2C_DTCY_2 T_low/T_high=2
[2C_DTCY_16_9 T_low/T_high=16/9
#is%{out}
R EI{E

it

[* configure 12C0 clock speed as 100KHz*/

i2c_clock_config(12C0, 100000, 12C_DTCY_2);

B i2c_mode_addr_config

P #i2c_mode_addr_configftfiidk L T % :

R 3-313. ®# i2c_mode_addr_config

B Z K i2c_mode_addr_config
void i2c_mode_addr_config(uint32_t i2c_periph, uint32_t mode, uint32_t
B A2 _
addformat, uint32_t addr);
ThReshiid Fic & 12CHh 41k
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ABLE

Sath A -
AN -
MASH(in}
i2c_periph 12CHH %
12Cx (x=0,1)
#MANSH{in}
i2cmod R
12C_I2CMODE_EN 2C st

12C_SMBUSMODE

_ENABLE

SMBus

MASH{in}

addformat

7bits Y 10bits

I2C_ADDFORMAT _

7bits
7BITS
12C_ADDFORMAT
- - 10bits
10BITS
WANSH{in}
addr [2CHhE
W S%{out}

R EME

i

[* configure 12C0 address as 0x82, using 7 bits */

i2c_mode_addr_config(12C0, 12C_I2CMODE_ENABLE, I12C_ADDFORMAT_7BITS, 0x82);

K% i2c_smbus_type_config

% %i2c_smbus_type confighiiik I T %
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X 3-314. K i2c_smbus_type_config

R IR i2c_smbus_type_config
BREUR T void i2c_smbus_type_config(uint32_t i2c_periph, uint32_t type);
TR SMBusZE 2t 4%
etk -
GALNEDEE -
WMASH{in}
i2c_periph 12CHM&
12Cx (x=0.1)
WMASH{in}
type AL
I2C_SMBUS_DEVI
CE MAL
I2C_SMBUS_HOST FHL
¥ Hi 2% {out}
R EE
it
* config 12C0 as SMBUS host type */
i2c_smbus_type_config (12C0, 12C_SMBUS_HOST);
B % i2c_ack_config
PR #i2c_ack_configdiliid W, N2 -
£ 3-315. ¥# i2c_ack_config
B R i2c_ack_config
BRBURTY void i2c_ack_config(uint32_t i2c_periph, uint32_t ack);
DResiR R RIEACK
VRS i -
AV -
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WMASH{in}

i2c_periph 12CHMk
12Cx (x=0,1)
WMASH{in}
ack T RIEACK
I2C_ACK_ENABLE ACK £x#fi )ik
12C_ACK_DISABLE ACK R&kik
IHS%{out}

IR B

.

* 12C0 will sent ACK */

i2c_ack_config (12C0, 12C_ACK_ENABLE);

B % i2c_ackpos_config
PR %i2c_ackpos_configfiiid WL T3

R 3-316. E# i2c_ackpos_config

REZ IR i2c_ackpos_config
Zg- gbRit] void i2c_ackpos_config(uint32_t i2c_periph, uint32_t pos);
Dgefaid ACKfir B i &
etk -
B Al R -
BANSE{in}
i2c_periph 12CHM&%
12Cx (x=0,1)
BANSE{in}
pos ACKf{zE
I2C_ACKPOS_CUR MR IELEB T 2 7 KIZACK
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RENT

I2C_ACKPOS_NEX
T

T AN T R A RIEACK

2% {out}

R AME

Blhn:

/*1%The ACK of 12CO0 is send for the current frame */

i2¢c_ackpos_config (12C0, 12C_ACKPOS_CURRENT);

¥ i2c_master_addressing

PR #i2c_master_addressingdfiik W, T % :

£ 3-317. ®# i2c_master_addressing

B i2c_master_addressing
MR void iZc_master_addressing(uintS?_t i?c_periph, uint32_t addr, uint32_t
trandirection);
TheeHhid FEHAIE AN IE
SovhkA -
AL L -
WANSH{in}
i2c_periph 12CHM &
12Cx (x=0,1)
WANSH{in}
addr AL
MANSH{in}
trandirection HIE BRI
I2C_TRA:SMITTE -
I2C_RECEIVER Bk
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2% {out}

B EE

.

/* send slave address to 12C bus and 12C0 act as receiver */

i2c_master_addressing(12C0, 12C1_SLAVE_ADDRESS7, 12C_RECEIVER);

BR% i2c_dualaddr_enable

P #i2c_dualaddr_enablef#iik L N %

# 3-318. E¥# i2c_dualaddr_enable

R TK i2c_dualaddr_enable
R HR R void i2¢c_dualaddr_enable(uint32_t i2c_periph, uint32_t dualaddr);
ThReHid XA A
SRk -
B Al R -
MASH{in}
i2c_periph 12C4hix
12Cx (x=0,1)
WANSH{in}
dualaddr RETRE
ODIPENLP AL
——
#HisH{out}
R EME

Biltn.
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/* enable 12C0 dual-address */

i2c_dualaddr_enable (12C0, 12C_DUADEN_ENABLE);

E ¥ i2c_enable

PHi2c_enablefiiid W N3

£ 3-319. ¥# i2c_enable

R IR i2c_enable
PRARRY void i2c_enable(uint32_t i2c_periph);
ThReHid i fE12CHRH
etk
B A
BWAZSH{in}
i2c_periph 12CHM&
12Cx (x=0.1)
i 2%{out}
AL
(LUE
/* enable 12C0 */
i2c_enable (12C0);
K% i2c_disable
B #i2c_disablefifiit 1 T %
# 3-320. F¥ i2c_disable
BB TR i2c_disable
ERHRRY void i2c_disable(uint32_ti2c_periph);
TRedhid 5 12CHEL B
et kA
B A R
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#wMmASYin}
i2c_periph 12CHMk
[2Cx (x=0,1)
S8 out}
p A=A
4

[* disable 12C0 */
i2c_disable (12C0);
¥ i2c_start_on_bus

PR #i2¢c_start_on_busHiii I T %

* 3-321. E# i2c_start_on_bus

R TK i2c_start_on_bus
R HURRY void i2c_start_on_bus(uint32_t i2c_periph);
TheeHhid TEI2C 28 B AR ket o
etk
B A R
MANZ%{in}
i2c_periph 12CHM&
12Cx (x=0,1)
sz out}
AL

il -
/*12C0 send a start condition to 12C bus */
i2¢_start_on_bus (12C0);
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¥ i2c_stop_on_bus

PR%i2c_stop_on_busifiid W%

# 3-322. ¥ i2c_stop_on_bus

R R i2c_stop_on_bus
R R void i2c_stop_on_bus(uint32_t i2c_periph);
ThRedhig TEI12C 28 b A uds 1k Aor
SepLs
B F e
MBS H{in}
i2c_periph 12CHh
12Cx (x=0,1)
s S%{out}
p IR

ol
/* 12C0 generate a STOP condition to 12C bus */

i2c_stop_on_bus (12C0);

¥ i2c_data_transmit
P #i2c_data_transmitfifiiR I £

F 3-323. ¥# i2c_data_transmit

REZ IR i2c_data_transmit
BRBURTY void i2c_data_transmit(uint32_t i2c_periph, uint8_t data);
ThReHiR RILHHE
VRIS Jis
B F R4
MASH{in}
i2c_periph 12CHh
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12Cx (x=0,1)
BASH{in}
data ke
I S%{out}
IR EE
il

/*12C0 transmit data */

i2c_data_transmit (12C0);

K% i2c_data_receive

PR #i2c_data_receivediliit i, K% :

R 3-324. ®¥# i2c_data_receive

R TK i2c_data_receive
Zg- gbRit] uint8_t i2c_data_receive(uint32_t i2c_periph);
DhRediR s
oAt
B A R
BMANSH{in}
i2c_periph 12CHM&
12Cx (x=0,1)
sz out}
AL
uints_t 0x00..0xFF

4
[* 12C0 receive data */
uint8_ti2c_receiver;
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i2c_receiver = i2c_data_receive (12C0);

K% i2c_dma_config

B #i2c_dma_configdiliik WL T 3% -

# 3-325. ®¥# i2c_dma_config

REAZ TR i2c_dma_config
BREUR T void i2c_dma_config(uint32_t i2c_periph, uint32_t dmastate);
DyResiR 12C DMARLA 8 B2
SRk -
AN -
HMASH{in}
i2c_periph 12C4H ¥
12Cx (x=0,1)
HMASH{in}
dmastate TFR B
I2C_DMA_ON DMAE R IT 5
I2C_DMA_OFF DMAE A
#is%{out}
& EE
(LUE

/* 12C0 DMA mode enable */

i2c_dma_config(12C0, 12C_DMA_ON);

B % i2c_dma_last_transfer_config

P #i2c_dma_last_transfer_configifiit i, ~ % :

# 3-326. X# i2c_dma_last_transfer_config

ERBAATR

i2c_dma_last_transfer_config

HHRE

void i2c_dma_last_transfer_config(uint32_t i2c_periph, uint32_t dmalast);
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IhREHIR P B N —/NDMA EOT2& it J5 #% %
Sath A -
A)ERSE -
#MANSH{in}
i2c_periph 12CHhik
12Cx (x=0,1)
MASH(in}
dmalast FEALHE T —/"DMA EOT/ 5 &5
[2C_DMALST_ON ffige
I2C_DMALST_OFF NS
sz out}
B EE

.

/* next DMA EOT is the last transfer */

i2c_dma_last_transfer_enable (12C0, I2C_DMALST_ON);

BR# i2c_stretch_scl_low_config

B #i2c_stretch_scl_low_configfifiid I, %

R 3-327. ®H i2c_stretch_scl_low_config

REZ IR i2c_stretch_scl_low_config
AR void i2c_stretch_scl_low_config(uint32_ti2c_periph, uint32_t stretchpara);
TRedhid 2 MALEE B HE 5 4 i S R IS CL
Setak A -
AL -
BANSE{in}
i2c_periph 12CHM
12Cx (x=0.1)
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BAZSE{in}
stretchpara M HKSCL
I2C_SCLSTRETCH .
AhfiRSCL
_ENABLE
[2C_SCLSTRETCH .
ARILSCL
_DISABLE
At sH{out}
p IR

it

[* stretch SCL low when data is not ready in slave mode */

i2c_stretch_scl_low_config (12C0, 12C_SCLSTRETCH_ENABLE);

¥ i2c_slave_response_to_gcall_config

P #i2¢c_slave_response_to_gcall_configiffiit i, F % :

# 3-328. ¥ i2c_slave_response_to_gcall_config

R i2c_slave_response_to_gcall_config
R void i2c_slave_response_to_gcall_config(uint32_t i2c_periph, uint32_t
gcallpara);
TiRestiR MBI T3 82 5 e
RS S -
B Al R -
WMASH{in}
i2c_periph 12CHM&
12Cx (x=0,1)
HMANSH{in}
gcallpara AT R Y
oS A MBI Y
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12C_GCEN_DISABL
e LR
s 3¥{out}
R

Blhn:

/* 12C0 will response to a general call */

i2c_slave _response_to_gcall_config (12C0, 12C_GCEN_ENABLE);

¥ i2c_software_reset_config

PR #i2c_software_reset_configfifiid I, N % -

* 3-329. ¥H i2c_software_reset_config

AR i2c_software_reset_config
Eig- gkl void i2c_software_reset_config(uint32_t i2c_periph, uint32_t sreset);
DiReHiR Hic B 12CH AR A
SovhkA -
AL L -
WANSH{in}
i2c_periph 12CHM &
[2Cx (x=0,1)
WANSH{in}
sreset EREN
I2C_SRESET_SET g=KDA
I?_C_SREEiET_R ES S
2 {out}
R EME
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.

[* software reset 12C0*/

i2c_software_reset_config (12C0, 12C_SRESET_SET);

B % i2c_pec_config
Pi%i2c_pec_confighiiid L N3

# 3-330. E# i2c_pec_config

R TR i2c_pec_config
Big- gLRit) void i2c_pec_config(uint32_t i2c_periph, uint32_t pecstate);
DiResid Hie B AR ST R AL
SRk -
B A R -
MASH{in}
i2c_periph 12C4hix
12Cx (x=0,1)
MASH{in}
pecpara FJE BRI
I2C_PEC_ENABLE W IR IR A R
|2C_PEC_DISABLE SCHER L 5GP
i H{out}
& [EE
(LR

[* enable |12C PEC calculation */

i2c_pec_config(12C0, 12C_PEC_ENABLE);

B % i2c_pec_transfer_config

P #i2¢c_pec_transfer_configftiid L T %

283



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

* 3-331. ®# i2c_pec_transfer_config

R IR i2c_pec_transfer_config
BREUR T void i2c_pec_transfer_config(uint32_t i2c_periph, uint32_t pecpara);
ThReHhiR Mo B L fmPECH
Sathak M -
GALNEDEE -
WASH{in}
i2c_periph 12CHM&
12Cx (x=0,1)
WANSH{in}
pecpara L HPEC
[2C_PECTRANS_E
NABLE TH#PEC
12C_PECTRANS_DI
- SABLE - AMEHPEC
¥ Hi 2% {out}
R EE

it

/* 12CO0 transfer PEC */

i2c_pec_transfer_config(12C0, 12C_PECTRANS_ENABLE);

BR# i2c_pec_value_get
P #i2c_pec_value_getfffiidk W T

R 3-332. ¥# i2c_pec_value_get

B R i2c_pec_value_get

BRBURTY uint8_ti2c_pec_value_get(uint32_t i2c_periph);
DRk IRIUR SR AL B B

VRS i -
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AR -
#MANSH{in}
i2c_periph 12CHM%
12Cx (x=0,1)
A sH{out}
AL
uint8_t PECIE
Bt

[* 12C0 get packet error checking value */

uint8_t pec_value;

pec_value =i2c_pec_value_get (12C0);

K% i2c_smbus_alert_config

PR #i2c_smbus_alert_configftiid I, T %

F 3-333. ¥# i2c_smbus_alert_config

BRHZ R i2c_smbus_alert_config
Zg- gbRit] void i2c_smbus_alert_config(uint32_t i2c_periph, uint32_t smbuspara);
ThREHR i SMBAT| IR 148
SovhkA -
AL L -
BANSE{in}
i2c_periph 12CHM%
12Cx (x=0,1)
BWAZSH{in}
smbuspara T SMBAS| A % &4k
I2C_SALTSEND _E =
I SMBA G| A 14
NABLE
I2C_SALTSEND_DI .
BT SMBAG] Ik
SABLE
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2% {out}

B EE

.

[* 12C0 issue alert through SMBA pin enable */

i2c_smbus_alert_config(12C0, 12C_SALTSEND_ENABLE);

K% i2c_smbus_arp_config

PR #i2c_smbus_arp_configffii® W F %

# 3-334. ¥# i2c_smbus_arp_config

R TK i2c_smbus_arp_config
R HR R void i2c_smbus_arp_config(uint32_t i2c_periph, uint32_t arpstate);
DiReHiR SMBus FARPHMUE 75 T
SRk -
B Al R -
MASH{in}
i2c_periph 12CHM&%
12Cx (x=0,1)
WANSH{in}
arpstate SMBus FARPHMIE 75 5
I2C_ARP_ENABLE i BEARP
I2C_ARP_DISABLE KHIARP
#HisH{out}
R EME

fBiltn.

/* enable 12C0 ARP protocol in SMBus switch */

286



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

i2c_smbus_arp_config(12C0, 12C_ARP_ENABLE);

K% i2c_flag_get

PR Hi2c_flag_getfifiid WL N

£ 3-335. Ei¥ i2c_flag_get

D

REAZ TR i2c_flag_get
BREUR T FlagStatus i2c_flag_get(uint32_t i2c_periph,uint32_t flag );
ThRedhig P LRI
PSS -
A E -
HMASH{in}
i2c_periph 12C4hix
12Cx (x=0,1)
HMASH{in}
flag i EARE bR AL
12C_FLAG_SBSEN R R

I2C_FLAG_ADDSE
ND

EAUVREECT Hdik 2 7153 AR MU T i /2 75 DL

12C_FLAG_BTC

AL

12C_FLAG_ADD10
SEND

FAHUBER T 1007 b H bl Sk 5% 78 A

I2C_FLAG_STPDE
T

MAUEE T MR STOPES SR A

I2C_FLAG_RBNE

Bl I 12C_DATA

I2C_FLAG_TBE

KILMEI2C_DATANZ

I2C_FLAG_BERR

MRS R, FRI2CEL R4 T ikl 2 AMUSTARTE UG AL ELSTOP L HAL

12C_FLAG_LOSTA
RB

EHUET R R

I2C_FLAG_AERR

IVEERIR S

I2C_FLAG_OUERR

HEHISCLAL IR AE A, E MBI R A T i R g4
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I2C_FLAG_PECER

T

R BRI PECHH R
I2C_FLAG_SMBTO SMBusHL MR (5 5
12C_FLAG_SMBAL ‘

SMBusE iR A&

I2C_FLAG_MASTE
R

R I2CH B 7E AU UL 2 MBI R AL

12C_FLAG_I|2CBSY

LR &

I2C_FLAG_TRS

12CHE A S i R S

12C_FLAG_RXGC

R EWEI)T Rk (00h)

12C_FLAG_DEFSM
B

MAEE R, S SMBus FEHLHE Sk

I2C_FLAG_HSTSM
B

MM LT 1 2 SMBus EH L hE K

12C_FLAG_DUMOD

MBS XU 365437 2 B - Sl ik A XSk A DG g

12C_FLAG_TFF RIEM T BT bR &
12C_FLAG_TFR RIEM EFHE bR E
I12C_FLAG_RFF PR BV bR
12C_FLAG_RFR FEYSm bR &
Al sH{out}
R EE
FlagStatus SET /RESET
4

/* check whether start condition send out */

FlagStatus flag_state = RESET,

flag_state = i2c_flag_get (12C0, 12C_FLAG_SBSEND);

B % i2c_flag_clear

B %i2c_flag_cleardtiid W, T #:
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R 3-336. E# i2c_flag_clear

R

R IR i2c_flag_clear
BREUR T void i2c_flag_clear(uint32_t i2c_periph, uint32_t flag);
ThReHhiR TBRRAR B AL
etk -
AL -
WMASH{in}
i2c_periph 12CHM&
12Cx (x=0.1)
WMASH{in}
flag AR bt
I2C_FLA$_SMBAL SMBUSZ 4k 4
I2C_FLAG_SMBTO SMBustER T 55
12C_FLAG_PECER SRR I PECHE 2

I2C_FLAG_OUERR

HEEHISCLALIRIIRE G » £ MBI KA 1 i R g

I2C_FLAG_AERR R
I2C_FLAG_LOSTA
- - FHENX T TR
RB
I2C_FLAG_BERR MR

I2C_FLAG_ADDSE

FHUE T LR T RIEH WU T k2 FICHE, @id 5212C_STATOA

ND 12C_STATLKiEkR
12C_FLAG_TFF RIEMTT B bR &
12C_FLAG_TFR RIEMT L FH bR E
I2C_FLAG_RFF WO BB R
I2C_FLAG_RFR Bt bW FR &

2% {out}
R EE
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Blhn:

[* clear a bus error flag*/

i2c_flag_clear (12C0, 12C_FLAG_BERR);

¥ i2c_interrupt_enable

PR%i2¢_interrupt_enablefffiid I N % :

# 3-337. ¥ i2c_interrupt_enable

B i2c_interrupt_enable
Eig- gkl void i2c_interrupt_enable(uint32_t i2c_periph, uint32_t inttype);
ThReHR H T £
SRk -
B A R -
MASH{in}
i2c_periph 12CHM&
12Cx (x=0,1)
MASH{in}
inttype H TR
I2C_INT_ERR R RE
I2C_INT_EV FAF T AE
I2C_INT_BUF L X P Ak
I2C_INT_TFF JRAEMT BRI s R
I2C_INT_TFR HIEMT L THIT A e
12C_INT_RFF FEUSOT S BRI = s R
I2C_INT_RFR PRSI L T v DA
A z%out}
AL
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/* enable 12CO0 error interrupt */

i2¢_interrupt_enable (12C0, 12C_INT_EV);

BB i2c_interrupt_disable

PR%i2¢_interrupt_disableffii® W N 3%

# 3-338. ¥ i2c_interrupt_disable

R TR i2c_interrupt_disable
R HR R void i2c_interrupt_disable(uint32_t i2c_periph, uint32_t inttype);
ThReHiR TR e
VRS Jis -
BV R -
MASH{in}
i2c_periph 12CHM%
12Cx (x=0,1)
MASH{in}
inttype H TR
I2C_INT_ERR FriR R e R
I2C_INT_EV FAF T AE
I2C_INT_BUF Gz X rp ik e
I2C_INT_TFF FIEMTT B v i e
I2C_INT_TFR HIEMT L THIT A e
I12C_INT_RFF FEUSOT BRI I e
I2C_INT_RFR PR b TR o DA
A z%out}
R EI{E

Biltn.
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[* disable 12CO0 error interrupt */

i2¢_interrupt_disable (12C0, 12C_INT_EV);

¥ i2c_interrupt_flag_get

P #i2¢_interrupt_flag_getfffiik W %

£ 3-339. K i2c_interrupt_flag_get

R IR i2c_interrupt_flag_get
PR R R FlagStatus i2c_interrupt_flag_get(uint32_t i2c_periph, uint32_t intflag);
ThReHid o b 2 L3R
Sovhk At -
GALVEDE -
WMASH{in}
i2c_periph 12CHM&
12Cx (x=0,1)
WMASH{in}
int_flag FRITRR &

I2C_INT_FLAG_SB
SEND

FHUEA T RIESTARTHRR AT

12C_INT_FLAG_AD
DSEND

FHUVBE R AGE 1 ekl 1 MBI Bl 2] 1 ikl I BN B B bk VT RS

I2C_INT_FLAG_BT
c

FARIESS

12C_INT_FLAG_AD
D10SEND

TR 10A2 bl bk Sk Ak 1%

I2C_INT_FLAG_ST
PDET

MBS BT BISTOP LS AL

I2C_INT_FLAG_RB
NE

Bl IIE12C_DATAE =

I2C_INT_FLAG_TB
E

KILMEI2C_DATANZ

I2C_INT_FLAG_BE
RR

SR IR
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I2C_INT_FLAG_LO
STARB

ESUIN S G E S S

I2C_INT_FLAG_AE
RR

L IR

I2C_INT_FLAG_OU
-z - HEEMSCLERINRE)S, £ MHUREAR KA T Bl R i 1F

ERR

12C_INT_FLAG_PE e ‘o

B HHR N PECHE 1%
CERR
12C_INT_FLAG_SM . o
SMBust =, N HERE 5

BTO

12C_INT_FLAG_SM ‘

SMBuUsZEHIR A

BALT

12C_INT_FLAG_TF
F

FIEWUT BT R RS AL

12C_INT_FLAG_TF
R

FIEWT L THAT H bR 5 A7

I2C_INT_FLAG_RF
F

FRUCT B h bR 2 Ao

12C_INT_FLAG_RF
R

it ETHAT R TR AL

¥ 2% {out}

R EME

FlagStatus SET /RESET

it

I* check the byte transmission finishes interrupt flag is set or not */
FlagStatus flag_state = RESET,

flag_state = i2c_interrupt_flag_get (12C0, I2C_INT_FLAG_BTC);

B % i2c_interrupt_flag_clear

PR #i2¢_interrupt_flag_clearfifiik I F %
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R 3-340. K i2c_interrupt_flag_clear

R IR i2c_interrupt_flag_clear
BREUR T void i2c_interrupt_flag_clear(uint32_t i2c_periph, uint32_t intflag);
ThReHhiR SR AR VAT
Sathak M -
GALNEDEE -
BAZSE{in}
i2c_periph 12CHM&
12Cx (x=0,1)
WMASH{in}
int_flag FRITRR &

I2C_INT_FLAG_AD

EHUBE R BRI AR T il 1 MHUBESF el 1 ok I HATE B ik TTRE

RR

DSEND

I2C_INT_FLAG_BE ‘ ‘
R

RR
I2C_INT_FLAG_LO o \
FHE TR E R
STARB

I2C_INT_FLAG_AE ‘

B 1R

12C_INT_FLAG_OU

HEERISCL ffRThfe)a, EMBUB T KA T i e R g1

BALT

ERR
I12C_INT_FLAG_PE o -
BSCH IR PECEHS %
CERR

I12C_INT_FLAG_SM " .

SMBust i, NI E 5
BTO
I2C_INT_FLAG_SM i
SMBuUsZE IR

I2C_INT_FLAG_TF
F

FIEWUT BT P RS AL

I2C_INT_FLAG_TF
R

R LT A

I2C_INT_FLAG_RF

PO BT P TR AL
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F
I2C_INT_FLAG_RF , SN
= BT T R W AR AT
¥ HZ%{out}
AL
#iltn .
[* clear the acknowledge error interrupt flag */
i2¢_interrupt_flag_clear (12C0, 12C_INT_FLAG_AERR);
3.16. MISC
MISC @ XHiE [m) & 1 Wikl 48 (NVIC) FI RS Em 4 (SysTick) #AERIR M. =7 3.16.1
R T NVIC F1 SysTick HIZ /788513, F5 3.16.2 X} MISC o £k 47 Ui B .
3.16.1.  AMEFFEUH
% 3-341.NVIC HfER
ALK AR

ISER® HT S e AT A A
ICER® HIT AR e AT A A

ISPR® HHiTEE R A AR A

ICPR® TSR A AE A

IABR® I SPIRES F AR

PO TR S R E A

STIR® Rl 2 R W B AT A
CPUID® CPUID A7 %%

ICSR® R T ) BOIRES B AR
VTOR® ) 2 R A F% B AT A A
AIRCR® L R b B 52 A7 48 1) B A7 25

SCR® RGQEH AR

CCR® Wi & 5 ) A A A

SHP®) ARG E R R TR
SHCSR® RGUR N RS F 748
CFSR® RGN e

295



Z

GigaDevice GD32F403xx #ﬁﬁiﬁﬁ?ﬁﬁé
AR TR
HFSR® TS DOIRZS B A7 4%
DFSR® A ORAS o A4
MMFAR® TEAGE TS R ML 27 f7 2%
BFAR® RS R L A4S
AFSR® I DOIRS T AR
PFR® Ab PRI A A A
DFR®) TR E A A7 3R
ADR® il R P A
MMFR® AR TR 27 A7 2%
ISAR® fa W B B kA et
CPACR® T AL B2 [ 8 1] 2R A7 2%
1. % core_cm4.h SCHF P L5 H AR AL NVIC_Type
2. 2% core_cmd.h XCIEHE L5 MRS SCB_Type
% 3-342. Systick & fEad
22 A S TR
CTRL®W SysTickdz Hil FUIR A F 17 8%
LOAD® SysTick & H{H %7 17 4%
VAL SysTick 4 Hi & & 174+
CALIB® SysTickZ i %5 77 2%
1. 2% core_cmé4.h X2 RIS MR ZETY SysTick _Type
3.16.2.  SMREERE UL

227 IRQn_Type

& 3-343. MZEEA IRQn_Type

% 5 A2 R ThREiR
WWDGT_IRQn WA T
LVD_IRQn FEEF] EXTI Z81) LVD i
TAMPER_IRQn EANoRIE L
RTC_IRQn RTC 4= J= i
FMC_IRQn FMC 4 J& H 7
RCU_CTC_IRQn RCU 4= /iy
EXTIO_IRQn EXTI £k 0 i
EXTI1_IRQn EXTI £ 1 thity
EXTI2_IRQn EXTI £ 2 thity
EXTI3_IRQn EXTI £ 3 i
EXTI4_IRQn EXTI £ 4 thity
DMAO_Channel0_IRQn DMAO JEI1# 0 425 i
DMAO_Channell_IRQn DMAO JEIH 1 42 )5 i
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DMAO_Channel2_IRQn

DMAO iEiE 2 4R

DMAO_Channel3_IRQn

DMAO j&Ei¥ 3 &/t

DMAO_Channel4_IRQn

DMAO_Channel5_IRQn

DMAO j&Ei¥ 4 4 /i
DMAO j&Ei¥ 5 4 /i

DMAO_Channe6_IRQn

DMAO iHiE 6 45 F ik

ADCO_1_IRQn

ADCO H1 ADC1 4= i

CANO_TX_IRQn CANO K%t
CANO_RX0_IRQn CANO 2l 0 17
CANO_RX1_IRQn CANO Ui 1 iy

CANO_EWMC_IRQn

CANO EWMC 1l

EXTI5_9_IRQn

EXTI £8[9:5] il

TIMERO_BRK_TIMERS_IRQn

TIMERO H ik i f1 TIMERS 4 =)+

TIMERO_UP_TIMER9_IRQn

TIMERO ¥ i Al TIMERS 4=/ 7

TIMERO_TRG_CMT_TIMER10_IRQn

TIMERGO fith & 15 1818 e AH o W7 A1 TIMERL0 4= J5) 1

TIMERO_Channel_IRQn

TIMERO i 18 4 35 E 35+

TIMER1_IROn TIMERL 4 J& b
TIMER2_IRQn TIMER2 4 J& b
TIMER3_IROn TIMER3 £ &l
12C0_EV_IRQn 12CO A4k
I2CO_ER_IRQn 12C0 15 H b
I2C1_EV_IRQn 12C1 HEfFH b
I2C1_ER_IRQn 12C1 iR H b
SPIO_IRQn SPI0 £ & bt
SPI1_IRQn SPI1 45 b
USARTO_IRQn USARTO &R I
USART1_IRQn USART1 4= H I8
USART2_IRQn USART2 4= i#T

EXTI10_15_IRQn

EXTI ££[15:10] b

RTC_ALARM_IRQn

EB: EXTI Z611 RTC (w4 i

USBFS_WKUP_IRQn

4% EXTI £6#) USBFS Mg o 7

TIMER7_BRK_TIMER11_IRQn

TIMER? 1 ik Bl TIMERLL 42/ b

TIMER7_UP_TIMER12_IRQn

TIMER7 53 Al TIMER12 425+

TIMER7_TRG_CMT_TIMER13_IRQn

TIMERY fih 2 55 3838 #AH W F TIMER13 £ /i 7

TIMER7_Channel_IRQn TIMERY @18 1 3% b5 p
ADC2_IRQn ADC 45 1 7
EXMC_IRQn EXMC 45 H 7
SDIO_IRQn SDIO £ J= ¥

TIMER4_IRQn TIMER4 4R+
SPI2_IRQn SPI2 4[5k
UART3_IRQn UART3 4 J5) b
UART4_IRQn UART4 4 J5) b
TIMER5_IRQn TIMERS5 4= J5) H1b
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TIMER6_IRQn TIMERG 4 &+ 7
DMAZL_Channel0_IRQn DMAL J#iE 0 4 & i
DMAL_Channell_IRQn DMAL #iE 1 4 &5 iy
DMAL_Channel2_IRQn DMAL J#iH 2 4 & i

DMA1_Channel3_IRQn

DMAL iHiE 3 4= i

DMA1_Channel4_IRQn

DMAL iHiE 4 4= i

CAN1_TX_IRQn CANL K%l
CAN1_RX0_IRQn CANL £ 0 H1
CAN1_RX1_IRQn CANL £ 1 i

CAN1_EWMC_IRQn CAN1 EWMC ity
USBFS_IRQn USBFS 4 &+ i
MISC & s F 51 R U R s
R 3-344. MISC FEE#
PERR B4 7K PR ftiiR
nvic_priority_group_set WHER A
nvic_irq_enable {FRENVICH]
nvic_irq_disable ARGENVIC K] o 7
nvic_vector_table_set WE ] R A

system_lowpower_set

BE AGRIFER 2R

system_lowpower_reset

A RAGHRIFERE AR

systick_clksource_set

& B SysTicki #hiE

B %L nvic_priority_group_set

B #nvic_priority_group_setiiid L N % :

R 3-345. K nvic_priority_group_set

B AT nvic_priority_group_set
E T void nvic_priority_group_set(uint32_t nvic_prigroup);
ThRetiR Hic B AR e A I A 2
SeRE A
B Al R
MASH{in}
nvic_prigroup e A

NVIC_PRIGROUP_
PREO_SUB4

Oz T SRS, A F T R 5 2%

NVIC_PRIGROUP_
PRE1_SUB3

T S0, SR T ma R et

NVIC_PRIGROUP_
PRE2_SUB2

2R T SRS, 240 T RS 2%

NVIC_PRIGROUP_
PRE3_SUB1

AT E MRS, 1 T RS 2%
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NVIC_PRIGROUP
- - AT e S, Of F Fm N AR S 4
PRE4_SUBO
2% {out}
IR BlE
it

[* priority group configuration , 0 bits for pre-emption priority 4 bits for subpriority */

nvic_priority_group_set(NVIC_PRIGROUP_PREO_SUB4);

% nvic_irq_enable

B #nvic_irq_enablefffiik L T %

# 3-346. X nvic_irq_enable

R nvic_irq_enable
BT void nvic_irq_enable(lRQn_TyPe .nvic_irq, ui.nt&.B_t nvic_irq_pre_priority, uint8_t
nvic_irq_sub_priority);
ThRedtid HERENVIC ) I
VS
A5 18 A el nvic_priority_group_set
BASH{in}
nvic_irq NVICH I, %MK F 3-343. M HEZIRON Type
WASE{in}
nV|c_|rq_tSre_pr|or| o b
WMANSH{in}
nvic_irg_sub_prior
ity Wi AR e %
¥ 2% {out}
‘ & [EE

it

/* enable window watchDog timer interrupt , pre-emption priority is 1, subpriority is 1 */

nvic_irq_enable(WWDGT_IRQnN, 1, 1);

B % nvic_irq_disable

B #nvic_irq_disablefiiid I, T %
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R 3-347. BH nvic_irq_disable
R B FR nvic_irg_disable
HHURE T void nvic_irg_disable (IRQn_Type nvic_irq);
TiRedtig BRAENVICH] b7
ViR s
B H RS
WMASH{in}
nvic_irq | NVICH, SR Z# 3-343. #2ERON Type
i S 4{out}
‘ R E{E
|
i4n .

[* disable window watchDog timer interrupt */

nvic_irg_disable(WWDGT_IRQn);

¥ nvic_vector_table_set
PR #nvic_vector_table setfffii I, T %

& 3-348. ®H nvic_vector_table_set

R nvic_vector_table_set
R E T void nvic_vector_table_set(uint32_t nvic_vict_tab, uint32_t offset);
TiReftid B ) R S bk
VR s
RN
WANSH{in}
nvic_vict_tab RAM B# FLASHZEHLHLE
NVIC_VECTTAB_R
AM RAMZE: Hi bk
NVIC_VECTTAB_F
_LASH - FLASHZE: Huhl:
BANSH{in}
offset | PR RS B (= S MO+ 5 )
A SH{out}
|
p A Il
|
(ZLE

[* set vector table address = NVIC_VECTTAB_FLASH +0x200 */

nvic_vector_table_set (NVIC_VECTTAB_FLASH,0x200);
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K% system_lowpower_set

BF ¥system_lowpower_setfifiid L N % -

F 3-349. ¥ system_lowpower_set

R system_lowpower_set
RHE T void system_lowpower_set(uint8_t lowpower_mode);
ThRed WE KRG R IR A
e dktt
% VR F B
WS {in}
lowpower_mode RARIHFER A IR
SCB_LPM_SLEEP_ AN, IR B ISR — AL TR DA
EXIT_ISR
SCB_LPM_DEEPSL FALNLE, RE4bTdeep sleepfEsl
EEP
SCB_LPM_WAKE_ AN, ARDIFERLCAT A A e i (TS ie vh W2 5 i il g
BY_ALL_INT
¥ H 2% {out}
|
pAE
|

Biltn.

[* the system always enter low power mode by exiting from ISR */
system_lowpower_set (SCB_LPM_SLEEP_EXIT_ISR);
B % system_lowpower_reset

B ¥system_lowpower_resetfiid I, %

* 3-350. ¥ system_lowpower_reset

R system_lowpower_reset
KB void system_lowpower_reset(uint8_t lowpower_mode);
BPl:(i:3% B RGICTFEAE ZOIRES
vinve: Ji
AV F R 4
BANSE{in}
lowpower_mode RARINFERL RS
SCB_LPM_SLEEP .
-~ - ZALNORT, B HISRETIE H AT FERE A
EXIT_ISR
SCB_LPM_DEEPSL .
ZAAORT, RGN sleepfial
EEP
SCB_LPM_WAKE_ A0S, FRGE R B 5 A ) r i ne R
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BY_ALL_INT |
2% {out}
p A=A
(LR
* the system will exit low power mode by exiting from ISR */
system_lowpower_reset (SCB_LPM_SLEEP_EXIT_ISR);
BR % systick_clksource_set
PR #systick_clksource_setfiik I T &
# 3-351. B systick_clksource_set
R systick_clksource_set
RHE T void systick_clksource_set(uint32_t systick_clksource);
TheeHR B E SysTickitf 4
ekt
2 FH R
BASH{in}
systick_clksource SysTick i £ 5
SYSTICK_CLKSOU .
SysTickIt £fF A AHBIR £
RCE_HCLK
SYSTICK_CLKSOU
SysTickB £ I8 N AHBHS £ (11847 45
RCE_HCLK_DIV8
¥ 2% {out}
& [E B
4
/* systick clock source is HCLK/8 */
systick_clksource_set (SYSTICK_CLKSOURCE_HCLK_DIV8);
3.17. PMU

PR PR ROt | =R iR, SRR AR S, IR R IR AR U A LA . &Y 3.17.1
R T PMU 7285138, &= 3.17.2 %F PMU EE R #5047 500 .

302



" GD32F403xx [#l 44 2 18 8 7

GigaDevice
317.1. SRFHFHRUENA
PMU % 77 #8513 1 N R s
& 3-352. PMU #1745

RSB EREE i
Eatifages

PMU_CTL

R LIRS 7 A7 2%

PMU_CS

3.17.2. A5 E R B Ut B

PMU P e #0912 40 F R s
# 3-353. PMU EE ¥
PERBA K PR iR
pmu_deinit A AMEPMU
pmu_lvd_select TG A 00 )

pmu_ldo_output_select LDO%ir H L 3 45

pmu_lvd_disable R PRI R A 2%

pmu_highdriver_switch_select R IR AN AR D) e A e 4

pmu_highdriver_mode_enable 14 8 = SR BN AR K

pmu_highdriver_mode_disable VN[ATE (L 50

TR P RS 2 i e AR A B A 5

pmu_lowdriver_mode_enable

TR RE R AR S 2Kk RE AR IR Bl A

pmu_lowdriver_mode_disable

i AT FELDORY BK A A 2 ik ¢

pmu_lowpower_driver_config

Y IE % LD O BR ) 1 50k 4%

pmu_normalpower_driver_config

pmu_to_sleepmode HE IR AR
pmu_to_deepsleepmode HEN TR P BRI AR X
pmu_to_standbymode AU

pmu_wakeup_pin_enable WKUP 5| IR i A5 5

pmu_wakeup_pin_disable WKUP 5| IR i 25 e

IS e

pmu_backup_write_enable

pmu_backup_write_disable HIRE KA
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PE R4 # e R iR
pmu_flag_get FIAR AL
pmu_flag_clear THBRbREAL

¥ pmu_deinit
PR Hpmu_deinitfiiid I T £

# 3-354. ¥ pmu_deinit

R R pmu_deinit
R HR R void pmu_deinit(void);
ThreHaR H A HMEPMU
Sevkit
B2 H FH B rcu_periph_reset_enable / rcu_periph_reset_disable
WASE{in}
i Z4{out}
REE

it :
/* reset PMU */

pmu_deinit ();

BBE pmu_lvd_select

P ¥pmu_Ivd_selectfifiid I T %

# 3-355. ¥ pmu_lvd_select

PR FR pmu_lvd_select
BRER R void pmu_Ivd_select(uint32_t Ivdt_n);
TigeRiiR TP AR I R
FREAM

B F R
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WMASH{in}

Ivdt_n Ha R R {E
PMU_LVDT_0 MR BIE 2.2V
PMU_LVDT_1 LR BRI 2.3V
PMU_LVDT 2 MR BIE 2.4V
PMU_LVDT_3 LR I 2.5V
PMU_LVDT_4 R BIE 92.6V
PMU_LVDT_5 MR BIME 2.7V
PMU_LVDT_6 LR BRI 2.8V
PMU_LVDT_7 MR BIH 92.9V

¥ H 2% {out}
B EE

il :
[* select low voltage detector threshold as 2.9V */

pmu_lvd_select (PMU_LVDT_7);

¥ pmu_ldo_output_select
P ¥ pmu_ldo_output_selectiffiik I, T %

F 3-356. K pmu_ldo_output_select

REZ IR pmu_ldo_output_select
Zg- gbRit] void pmu_ldo_output_select(uint32_t Ido_output);
DhRedR WESHUE T3 (LDOD fith i e
Setak A -
AL -
BANSE{in}
ldo_output Fir H R R AR K
PMU_LDOVS_LOW A R AR K
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PMU_LDOVS_NOR
8 H IE R AR
MAL
2% {out}
AL
#iltn .
/* select output low voltage mode */
pmu_Ildo_output_select (PMU_LDOVS_LOW);
B pmu_lvd_disable
PR ¥ pmu_Ivd_disableftiik W, T %
* 3-357. ®H pmu_lvd_disable
AR pmu_lvd_disable
Eig- gkl void pmu_Ivd_disable (void);
DhReHER IR P Ao ) 25
VRS 13
A 1R FH B
#MASH{in}
¥ 2% {out}
p A=A
4

/* disable PMU Ivd */

pmu_Ilvd_disable ();

K% pmu_highdriver_switch_select

2 ¥ pmu_highdriver_switch_selectdifiid I, F % -
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X 3-358. B# pmu_highdriver_switch_select

BREZ K pmu_highdriver_switch_select
BREUR T void pmu_highdriver_switch_select (uint32_t highdr_switch);
ThReHhiR e AR B AR D) Ak
Sathak M -
GALNEDEE -

BAZSE{in}

highdr_switch

fi e UK fE = X B AR A D) H g

PMU_HIGHDR_SW
ITCH_NONE

K AE YR AR D)

PMU_HIGHDR_SW
ITCH_EN

e e XA S e 2

i S 4{out}

IR B

Biltn.

[* enable high-driver mode switch */

pmu_highdriver_switch_select (PMU_HIGHDR_SWITCH_EN);

% pmu_highdriver_mode_enable
B ¥pmu_highdriver_mode_enableffiid I, %

# 3-359. ¥# pmu_highdriver_mode_enable

R pmu_highdriver_mode_enable
EHREY void pmu_highdriver_mode_enable(void);
ThReHiR i il 75 JR B A 50
VRIS Jis )
B F R4 -
MASH{in}
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2% {out}

B EE

(LR
/* enable high-driver mode */

pmu_highdriver_mode_enable ();

B pmu_highdriver_mode_disable
2 %pmu_highdriver_mode_disableffiid I, F %

% 3-360. E# pmu_highdriver_mode_disable

PREZ K pmu_highdriver_mode_disable
Big- gLRit) void pmu_highdriver_mode_disable(void);
DIReHR YN AL Il
Saak -
B F R4 -
HWASH{in}
I S%{out}
IR EE

Biltn.
[* disable high-driver mode */

pmu_highdriver_mode_disable ();

B pmu_lowdriver_mode_enable
P ¥ pmu_lowdriver_mode_enablefifiid . F %

# 3-361. E¥ pmu_lowdriver_mode_enable

ZEE S pmu_lowdriver_mode_enable
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BREUR T void pmu_lowdriver_mode_enable (void);
ThRedhig R IR A 2
Saygk At
AN
WASH{in}
#H S {out}
IR E{E
i

/* enable low-driver mode */

pmu_lowdriver_mode_enable ();

¥ pmu_lowdriver_mode_disable

P ¥ pmu_lowdriver_mode_didablefiiik W, T % :

# 3-362. E¥ pmu_lowdriver_mode_disable

R pmu_lowdriver_mode_disable
BRURTY void pmu_lowdriver_mode_disable (void);
TheeHR RALARIR B
Se vk AF
5% 1R FH e
WANSH{in}
Bl SH{out}
& EI{E
4.
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/* disable low-driver mode */
pmu_lowdriver_mode_disable ();
¥ pmu_lowpower_driver_config

P ¥ pmu_lowpower_driver_configftiid I, T

£ 3-363. KH pmu_lowpower_driver_config

R IR pmu_lowpower_driver_config
PRARRY void pmu_lowpower_driver_config (void);
TIgeHiiR {KDIFELDO F IR BB AL &
VRS 1as -
A5 VR FH B .
HAZSH{in}
mode KB
PMU_NORMALDR
- - 1EH IR
LOWPWR
PMU_LOWDR_LO
IR
WPWR
Az {out}
& BB

fl4n:
/* low-driver mode when use low power LDO */

pmu_lowpower_driver_config (PMU_NORMALDR_LOWPWR);

Bi%X pmu_normalpower_driver_config
B % pmu_normalpower_driver_configftiid . T %

R 3-364. K pmu_normalpower_driver_config

B R pmu_normalpower_driver_config
ERHRRY void pmu_normalpower_driver_config (void);
ThReshiid IEH IFELDO T 3K E AT B
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it g -
4 18 FH R 4 -
WASH{in}
mode IRB R
PMU_NORMALDR
- - 1EH IR AR
LOWPWR
PMU_LOWDR_NO
- - R IR AR 2
RMALPWR
i S 4{out}
IR [ {E
Bltm:

/* normal driver when use low power LDO */

pmu_normalpower_driver_config (PMU_LOWDR_NORMALPWR);

¥ pmu_to_sleepmode

¥ pmu_to_sleepmodeftiiik W, % :

* 3-365. ¥ pmu_to_sleepmode

R pmu_to_sleepmode
BRURTY void pmu_to_sleepmode(uint8_t sleepmodecmd);
TiRestiR HEHEHRA 20
SovhkA -
AL -
MANSH{in}
sleepmodecmd HE AR ASE X A 2
WEFI_CMD WFIiy 4
WFE_CMD WFEfiT 4
#HisH{out}
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R AME

.

/* PMU work at sleep mode */

pmu_to_sleepmode (WFI_CMD);

B pmu_to_deepsleepmode
P ¥ pmu_to_deepsleepmodedfifiid I, T %

# 3-366. E# pmu_to_deepsleepmode

R TK pmu_to_deepsleepmode
Big- gLRit) void pmu_to_deepsleepmode(uint32_t Ido,uint8_t deepsleepmodecmd);
ThReHid HEN TR B BEAR A
Sovhk At -
GALVEDE -
MASH{in}
Ido LDOTfEHEA

PMU_LDO_NORMA
L

HARGHENR LRI, LDOYIEH TAF

PMU_LDO_LOWPO
WER

MRS NGRS IEIRAE U, LDO#E AR T FERR

MASH(in}

deepsleepmodecm NN "
HENTR B B AR AR 2 iy 4

d
WFI_CMD WFIfr 4
WFE_CMD WFEfiT 4
A Z%{out}
AL

i :
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/* PMU work at deepsleep mode */

pmu_to_deepsleepmode (PMU_LDO_NORMAL, WFI_CMD);

¥ pmu_to_standbymode

¥ pmu_to_standbymodedtiid I, T %

R 3-367. BH pmu_to_standbymode

BREZ K pmu_to_standbymode
PR R R void pmu_to_standbymode(void);
ThREHR BEAFF P
yRiS It -
B R )
#MASH{in}
i s%{out}

IR B

fl4n:
/* PMU work at standby mode */

pmu_to_standby ();

¥ pmu_wakeup_pin_enable

B ¥ pmu_wakeup_pin_enablefifiid I, N % :

* 3-368. K pmu_wakeup_pin_enable

B R pmu_wakeup_pin_enable
BRBURTY void pmu_wakeup_pin_enable(void);
LhREHR WKUP 5| I i {s i
VRIS Jis -
B A R -
MASH{in}
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2% {out}

R AME

LR
/* enable wakeup pin */

pmu_wakeup_pin_enable ();

¥ pmu_wakeup_pin_disable

PR ¥ pmu_wakeup_pin_disableffiid . T %

* 3-369. B# pmu_wakeup_pin_disable

AR pmu_wakeup_pin_disable
Eig- gkl void pmu_wakeup_pin_disable (void);
DyRediR WKUP 3| Jing i 2% g
Se vk AF
5% 1R FH e
WMANSH{in}
¥ 2% {out}
& EI{E

4
[* disable wakeup pin */

pmu_wakeup_pin_disable ();

K% pmu_backup_write_enable

B ¥ pmu_backup_write_enablefiiid I, T %
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£ 3-370. FH pmu_backup_write_enable

R IR pmu_backup_write_enable
BREUR T void pmu_backup_write_enable (void);
ThReHR HANE i
Sevhk At
155 18 F eR
BAZSE{in}
I ZS%{out}
& B {E

il
[* enable backup domain write */

pmu_backup_write_enable ();

¥ pmu_backup_write_disable
B % pmu_backup_write_disablefffiit I, %

£ 3-371. B¥# pmu_backup_write_disable

REZ IR pmu_backup_write_disable
Zg- gbRit] void pmu_backup_write_disable (void);
TheeHR F IS R
ViR s
1 F BB
MASH{in}
Al SH{out}
p A
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LR
/* disable backup domain write */

pmu_backup_write_disable ();

Ei ¥ pmu_flag_get
B ¥ pmu_flag_getdiliik W, T %

# 3-372. ®% pmu_flag_get

B pmu_flag_get
Eig- gkl FlagStatus pmu_flag_get(uint32_t flag);
DiResid AREUbR E AL
SRk -
B A R .
MASH{in}
flag PR B
PMU_FLAG_WAKE .
UP Ml A 5
PMU_FLAG_STAN B
- DBY— (GLIRIIA
PMU_FLAG_LVD R L IR A R
i H{out}
IR EME
FlagStatus SETHRESET
(LR

I* get flag state */

FlagStatus status;

status = pmu_flag_get (PMU_FLAG_WAKEUP);
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X% pmu_flag_clear

P ¥pmu_flag_cleardiiid I~ % -

# 3-373. ¥¥ pmu_flag_clear

R R pmu_flag_clear
BREUR T void pmu_flag_clear(uint32_t flag_reset);
Drediig bR AL
i i
AN
S H{in}
flag_reset FREAL
PMU_FLAG RESE
WAKEL BRI BT
T_WAKEUP
PMU_FLAG _RESE
. N TH SRR £
T_STANDBY
I S%{out}
IR EE
i

[* clear flag bit */

pmu_flag_clear (PMU_FLAG_RESET_WAKEUP);

3.18. RCU

RCU 2 Z LA i o5, Al s =fizhlr . BmIgEh. REEMMEMIELEN . K
PRz TRt T — RIVIER A B DR . 75 3.18.1 ik T RCU W% A7 43 13%, %17 3.18.2
Xt RCU i bR HGHAT B

3.18.1. VAN &= e gL

RCUS 7 & 513 N R R :
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GigaDevice
& 3-374.RCU H 7722
TR AR
RCU_CTL Pl 77 4%
RCU_CFGO I i B A7 A7 250
RCU_INT IS P T A
RCU_APB2RST APB2E AL 7 725
RCU_APBIRST APB1E v 77 74
RCU_AHBEN AHBTIRE 7 (738
RCU_APB2EN APB2{f BB %5 f7-7%
RCU_APBI1EN APBLffi g & 17 7%
RCU_BDCTL AR A AR
RCU_RSTSCK SRR Bh 2 A7 45
RCU_AHBRST AHBE L A7 17 4%
RCU_CFG1 I e G B A A L
RCU_DSV TR P HERR AR 3 L 27 A7 2
RCU_ADDCTL A AT e 42 ) 25 A7
RCU_ADDINT B i e e b 25 47 4%
RCU—AD$AP81RS APBL I & A7 25 f7 4%
RCU_ADDAPBIEN APBLf Inf g 27 47 2%
3.18.2.  SMEREREUY
RCUE bR BB R0 R R :
# 3-375. RCU EE ¥
FER A TR 2D b
rcu_deinit HAHRCU
rcu_periph_clock_enable {5 g TR i
B S MBI b

rcu_periph_clock_disable

rcu_periph_clock_sleep_enable

FEREIRAE S, (RSN B
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PERBATR

2k

rcu_periph_clock_sleep_disable

FEREIRAE R, ARSI Bh

rcu_periph_reset_enable fEReyh R E AT
rcu_periph_reset_disable IEEEHNE F AL
rcu_bkp_reset_enable ffifEBKPE AT
rcu_bkp_reset_disable EEEBKPE L
rcu_system_clock_source_config e 25 146 % R Gu e B

rcu_system_clock_source_get

SRR GE I IR PR

rcu_ahb_clock_config

Hic B AHBIR i 570 S0 %

rcu_apbl_clock_config

fic & APB L i 7 40 4k %

rcu_apb2_clock_config

fic B APB2H & 1 43 #9iisk %

rcu_ckoutO_config fic. B CKOUTOR i 18 4%
rcu_pll_config fil B 3= PLLA 4

rcu_pllpresel_config i B PLL A SR 3%

rcu_predvO_config fic & PREDVO /43 K 1

rcu_predvl_config

it B PREDV 14yl K 1T

rcu_pll1_config

T B PLLA R

rcu_pll2_config

Hie B PLL2 4

rcu_adc_clock_config

fic B ADC I 1 2 5 R 5

rcu_usb_clock_config

fic B USB I 8h 4340 22 5

rcu_rtc_clock_config fic B RTCIH I sk £
rcu_i2s1_clock_config JiC B 12 ST I b R ¢
rcu_i2s2_clock_config fic B 12S2 () i ph YR % %
rcu_ck48m_clock_config Bt B CKA8MIRH i %

rcu_flag_get

SRR A E ISR by &

rcu_all_reset_flag_clear

THERPTA R ALbR AL

rcu_interrupt_flag_get

BRI A% S e Db S el O 2 o WA 2

rcu_interrupt_flag_clear

TR WTRR &
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PER AR

2k

rcu_interrupt_enable

il BE IS B A RE F T

rcu_interrupt_disable

SEREIT PR E i

rcu_lIxtal_drive_capability_config

fit & LXTALIKSh g

rcu_osci_stab_wait

SEAFIR Y AR E bR 7S AL B AL BR  d IR R I

rcu_osci_on IR %
rcu_osci_off PGS

rcu_osci_bypass_mode_enable

fil BEAIR 7 A b 5% AR

rcu_osci_bypass_mode_disable

ZERER 5 iy B 55 B AR 50

rcu_hxtal_clock_monitor_enable

A5 B HX T AL 15 1 52

rcu_hxtal_clock_monitor_disable

ok B HX T AL i 1 1 8

rcu_irc8m_adjust_value_set

% B N EE8MHz RCHR; 23 It ah i #1

rcu_deepsleep_voltage_set

e B IR P MU A L A

rcu_clock_freq_get

SRR GI Bl . B

227 reu_periph_enum

& 3-376. MR rcu_periph_enum

B R AR ThRestR
RCU_DMAO DMAOFH] &
RCU_DMA1 DMA1FF &

RCU_CRC CRCH}
RCU_EXMC EXMCH &

RCU_SDIO SDIOI
RCU_USBFS USBFSIH 4
RCU_TIMER1 TIMERLI %
RCU_TIMER2 TIMER2IH}
RCU_TIMER3 TIMER3H
RCU_TIMER4 TIMERAIH 4
RCU_TIMERS TIMERSIH 4
RCU_TIMERG6 TIMERGIH %
RCU_TIMER11 TIMER11IH
RCU_TIMER12 TIMER12IH
RCU_TIMER13 TIMER13IH
RCU_WWDGT WWDGTIH

RCU_SPI1 SPILE}£f
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R AR hRediR
RCU_SPI2 SPI2F £
RCU_USART1 USART1H8h
RCU_USART2 USART2H 8
RCU_UART3 UART3I}
RCU_UART4 UARTA4I}
RCU_I2C0 12COm} 4
RCU_I2C1 [2C 1A%
RCU_CANO CANOF
RCU_CAN1 CANZL
RCU_BKPI BKPI
RCU_PMU PMUK %
RCU_DAC DACH] &
RCU_RTC RTCI b
RCU_CTC CTCIR

RCU_AF S H IR
RCU_GPIOA GPIOAR £
RCU_GPIOB GPIOBIH
RCU_GPIOC GPIOCIH}
RCU_GPIOD GPIODI
RCU_GPIOE GPIOEI}4h
RCU_GPIOF GPIOF
RCU_GPIOG GPIOGIH} 4t
RCU_ADCO ADCOI} 4
RCU_ADC1 ADCL1I} 4
RCU_TIMERO TIMEROH %

RCU_SPIO SPIOH 4
RCU_TIMER? TIMERT7H %
RCU_USARTO USARTOH £

RCU_ADC2 ADC2H} 4
RCU_TIMERS TIMERSIH £
RCU_TIMER9 TIMEROI
RCU_TIMER10 TIMER1OH

Br2$37 reu_periph_sleep_enum

# 3-377. ¥ 2A rcu_periph_sleep_enum

EAE S TIRedIR
RCU_SRAM_SLP SRAM# [ H
RCU_FMC_SLP FMCH} &
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MEEE rcu_periph_reset_enum

% 3-378. #2255 rcu_periph_reset_enum

R B FR

ThRestR

RCU_USBFSRST

HAIUSBFSH#F (IGEMFCLARS))

RCU_TIMER1RST

S A TIMERLE 4

RCU_TIMER2RST

S A TIMER2H 4

RCU_TIMER3RST

S A TIMER3 4t

RCU_TIMER4RST

S A TIMERAR 4

RCU_TIMER5RST

S A TIMERS Y 4

RCU_TIMERGRST

S A TIMERGH 4

RCU_TIMER11RST

S TIMERLLAY 4

RCU_TIMER12RST

S A TIMERL2H 4

RCU_TIMER13RST

S A TIMERL3M 4

RCU_WWDGTRST AT WWDGTI 4
RCU_SPI1IRST S SPILAT &
RCU_SPI2RST S SPI2T &

RCU_USARTLRST HATUSART LI

RCU_USART2RST H A USART2H] 4

RCU_UART3RST 2 AT UART3H 4

RCU_USARTA4RST S AT UARTAR g

RCU_I2CORST 5257 12COH &
RCU_I2C1RST HA712C Tk
RCU_CANORST 52 1 CANOI
RCU_CAN1RST 2 CANLI 4
RCU_BKPIRST B AIBKPI 4
RCU_PMURST B ALPMUIHp
RCU_DACRST 5 DACH] 4
RCU_CTCRST HAICTCH 4

RCU_AFRST AL T RE N B

RCU_GPIOARST

5 i GPIOAI}

RCU_GPIOBRST

5 GPIOBIK 4

RCU_GPIOCRST

S iGPIOCHT 4

RCU_GPIODRST

H A GPIOD} 4

RCU_GPIOERST

H A GPIOEI 4

RCU_GPIOFRST 52 1 GPIOF I} 4
RCU_GPIOGRST E I GPIOGH
RCU_ADCORST 2 1 ADCOI
RCU_ADCI1RST 2 A ADCLI 4
RCU_TIMERORST S AL TIMEROR 4
RCU_SPIORST B SPIORT &

RCU_TIMER7RST

HAITIMERT7 4
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F R A HR Tikedid
RCU_USARTORST H A USARTOR 4
RCU_ADC2RST 2 ADC2H} 4

RCU_TIMERSRST

S A TIMERSH 4

RCU_TIMER9RST

S A TIMERO 4

RCU_TIMER10RST

S A TIMERLOM 4

2% reu_flag_enum
& 3-379. th%#K4 rcu_flag_enum

AR AR

ThResd

RCU_FLAG_IRC8MSTB

IRC8MIR & #efa E br it

RCU_FLAG_HXTALSTB

B B vt T it PR A RE A

RCU_FLAG_PLLSTB

PLLAERE bR &

RCU_FLAG_PLL1STB

PLL1 F2iEdR&

RCU_FLAG_PLL2STB

RCU_FLAG_LXTALSTB

PLL2 ks
LXTALEREbr &

RCU_FLAG_IRC40KSTB

IRC40K A2 & b i

RCU_FLAG_IRC48MSTB

IRC48MEa Ehr &

RCU_FLAG_EPRST

HMBTI I Aoy &

RCU_FLAG_PORRST

CEN SR RS

RCU_FLAG_SWRST

BAFRAbRE

RCU_FLAG_FWDGTRST

WLF T TREALFR S

RCU_FLAG_WWDGTRST

&R T R AR &

RCU_FLAG_LPRST IRDIFEEALbR &
22 reu_int_flag_enum
7 3-380. #%K% rcu_int_flag_enum
BRA B IR IhREHR

RCU_INT_FLAG_IRC40KSTB

IRCAOK K] £h#2 52 H Wi b &

RCU_INT_FLAG_LXTALSTB

AN BRI i R I B A T T AR

RCU_INT_FLAG_IRC8MSTB

IRC8MIN £ fe e W ds &

RCU_INT_FLAG_HXTALSTB

A e A IR N B A E TP TR S

RCU_INT_FLAG_PLLSTB PLLESpFa5E H lihr &
RCU_INT_FLAG_PLL1STB PLL1B pfssE H lihr &
RCU_INT_FLAG_PLL2STB PLL2B i fs s H lihr &
RCU_INT_FLAG_CKM A0 1 A A1 P B v B s R
RCU_INT_FLAG_IRC48MSTB IRCA8MH A E H by &
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262K % reu_int_flag_clear_enum

# 3-381. M43 reu_int_flag_clear_enum

J IR 2B FR ThReFR

RCU_INT_FLAG_IRC40KSTB_CL i B

m IRCAOK Y #hfa s o Wil B ds &
RCU_INT_FLAG_LXTALSTB_CL o o

R AR PR A B AR E P BT B b
RCU_INT_FLAG_IRC8MSTB_CL ) i B

- IRC8ME & F& 58 Hh BT i B i
RCU_INT_FLAG_HXTALSTB_CL o o

R A A PR A B AR E BT B

RCU_INT_FLAG_PLLSTB_CLR

PLLEBhF2 e H Wi B AR &

RCU_INT_FLAG_PLL1STB_CLR

PLLLA B0 A e I Brbs &

RCU_INT_FLAG_PLL2STB_CLR

PLL2H B0 fa 5 Hh I Brbs &

RCU_INT_FLAG_CKM_CLR

A1 e i IR I o L 2 P TS B 25

RCU_INT_FLAG_IRC48MSTB_C
LR

IRCA8MI £ a5 H Wi b &

H2EHKA reu_int_enum
% 3-382. ##$A rcu_int_enum

R AR DhRedtiR
RCU_INT_IRC40KSTB IRCAOKI #h£3 5E Hh e
RCU_INT_LXTALSTB AR PR B A
RCU_INT_IRC8MSTB IRC8MI £ F2 e A Wy
RCU_INT_HXTALSTB A1 e R AR E R

RCU_INT_PLLSTB PLLES %% e H il
RCU_INT_PLL1STB PLLLA A e H i
RCU_INT_PLL2STB PLL2# e e H b
RCU_INT_IRC48MSTB IRCA8MIH i f a2
#2287 reu_osci_type_enum
% 3-383. %A rcu_osci_type_enum
FR R AR ThgesiR
RCU_HXTAL B e T AR 5 2
RCU_LXTAL AN IR 5 3
RCU_IRC8M IRC8MIR % %%
RCU_IRC48M IRC48MIR % %%
RCU_IRC40K IRC40K TR 2%
RCU_PLL_CK BYAHER B 4
RCU_PLL1_CK BAHER LI
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F R B FR TIReR
RCU_PLL2_CK A PR 28]
#2272 rcu_clock_freq_enum
% 3-384. M%7 rcu_clock_freq_enum
BRI DiRedtiid
CK_SYS ARGt eh
CK_AHB AHBH 8h
CK_APB1 APB1 £
CK_APB2 APB2I £
B rcu_deinit
PR Hrcu_deinitfiiid W R
* 3-385. BH rcu_deinit
[Ec @S rcu_deinit
RHE T void rcu_deinit(void);
TIReREA HARCU
R A
5% 1R FH e
WMASH{in}
i S5 {out}
iR E{E
il

/* deinitialize the RCU */

rcu_deinit();

B % rcu_periph_clock_enable

Bk #rcu_periph_clock_enableffiid Il K%
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R 3-386. B rcu_periph_clock_enable

R rcu_periph_clock_enable
R void rcu_periph_clock_enable(rcu_periph_enum periph);
ThRedtid s e AN BN ol
VRS s
AL
HWASH{in}
periph RCUSME, Hik5% #3-376. 2% %Fhcu periph enum
i S%{out}
R EE

.

/* enable the USARTO clock */

rcu_periph_clock_enable(RCU_USARTO);

B % rcu_periph_clock_disable

B #rcu_periph_clock_disableftiid i, %

F 3-387. B rcu_periph_clock_disable

R rcu_periph_clock_disable
BHETE void rcu_periph_clock_disable(rcu_periph_enum periph);
Thgeid BRSNS b
Fe R
AR
BANSE{in}
periph RCU4ME, RikZ% #£3-376. #2862 cu periph enum
#HisH{out}
R EME
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54
/* disable the USARTO clock */

rcu_periph_clock_disable(RCU_USARTO);

¥ rcu_periph_clock_sleep_enable

Bk %¥rcu_periph_clock_sleep_enabledffiik I T %

# 3-388. E# rcu_periph_clock_sleep_enable

R rcu_periph_clock_sleep_enable
RBRTE void rcu_periph_clock_sleep_enable(rcu_periph_sleep_enum periph);
B21): i P FERENRAE AT, (ERESMBLI
S i
A

MASH{in}

periph RCU4NK, 2% #3-377. 3% %hcu periph sleep enum
¥ 2% {out}
& [EE

Biltn.

/* enable the FMC clock when in sleep mode */

rcu_periph_clock_sleep_enable(RCU_FMC_SLP);

B % rcu_periph_clock_sleep_disable

Bi%frcu_periph_clock_sleep_disablefifiid It %

# 3-389. ¥ rcu_periph_clock_sleep_disable

B4R rcu_periph_clock_sleep_disable

RBETY void rcu_periph_clock_sleep_disable(rcu_periph_sleep_enum periph);
ThRkHR FEREARASA N, ZRAESNE B

SR A
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AN
WMASH{in}
periph RCU#NMK, 2% #3-377. p2EJE%hcu periph sleep enum
2% {out}
AL
il :

[* disable the FMC clock when in sleep mode */

rcu_periph_clock_sleep_disable(RCU_FMC_SLP);

B rcu_periph_reset_enable

¥ $rcu_periph_reset_enable ik I, F %

£ 3-390. B# rcu_periph_reset_enable

R rcu_periph_reset_enable
BHETE void rcu_periph_reset_enable(rcu_periph_reset_enum periph_reset);
TR RSB AL
SeRE A
AL L
MASH(in}
periph_reset RCUSMEE N, £75 7£3-378. #3#%hcu periph reset enum
S %{out}
R EIfE
(ZLIE

/* enable SPIO reset */

rcu_periph_reset_enable(RCU_SPIORST);
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B rcu_periph_reset_disable

PR #¥rcu_periph_reset_disableftiik I, T %

# 3-391. E# rcu_periph_reset_disable

R AR rcu_periph_reset_disable
R void rcu_periph_reset_disable(rcu_periph_reset_enum periph_reset);
TiRedtig ZRREAMBL R AL
oA
AR
MASH{in}

periph_reset

RCUSNEEALL, % #3-378. M 2528%hcu_periph reset_enum

iS4 {out}

R EME

it

[* disable SPIO reset */

rcu_periph_reset_disable(RCU_SPIORST);

¥ rcu_bkp_reset_enable

PR ¥rcu_bkp_reset_enableftiik I, F %

# 3-392. ¥ rcu_bkp_reset_enable

AR rcu_bkp_reset_enable
RBR void rcu_bkp_reset_enable(void);
TheeHR i fEBKPE AL
FetRFAE
B B
MASH{in}
wHSH{out}
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R AME

54
/* reset the BKP domain */

rcu_bkp_reset_enable();

¥ rcu_bkp_reset_disable

B #rcu_bkp_reset_disableffiik Il N % :

£ 3-393. BH rcu_bkp_reset_disable

R rcu_bkp_reset_disable
R void rcu_bkp_reset_disable(void);
Thged A HEBKPE L
VS s
A5 18 F e
WANSH{in}
¥ 2% {out}
& EE

i 4n:
/* disable the BKP domain reset */

rcu_bkp_reset_disable();

B % rcu_system_clock_source_config
B #rcu_system_clock_source_configiiliidk L T %

£ 3-394. BH rcu_system_clock_source_config

R rcu_system_clock_source_config

RHETY void rcu_system_clock_source_config(uint32_t ck_sys);
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TiRedtig We B 1L 5 R G B
VRS s
AL
WASH{in}
ck_sys RGN BPRERE

RCU_CKSYSSRC_
RC8M

IEFECK_IRCBMI # 1 S CK_SY S £

RCU_CKSYSSRC_
HXTAL

EFECK_HXTALE £ EHCK_SYSHF £ R

RCU_CKSYSSRC_
PLL

1B CK_PLLET£EHCK_SYSH £

¥ HiZ2H{out}

R EME

it

* configure the CK_HXTAL as the CK_SYS source */

rcu_system_clock_source_config(RCU_CKSYSSRC_HXTAL);

B %L rcu_system_clock_source_get

PR %rcu_system_clock_source_getdiid Il %

# 3-395. K% rcu_system_clock_source_get

AR rcu_system_clock_source_get
RHETY uint32_t rcu_system_clock_source_get(void);
Bl) K D% IRI R Gib PRI PR
SR A
B R
MASH{in}
A 2% {out}
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R AME

uint32_t

RCU_SCSS_IRC8M/RCU_SCSS_HXTAL/RCU_SCSS_PLL

Blhn:

uint32_t temp_cksys_status;

/* get the CK_SYS source */

temp_cksys_status = rcu_system_clock_source_get();

K% rcu_ahb_clock_config

PR ¥rcu_ahb_clock_configftiid I T %

£ 3-396. K # rcu_ahb_clock_config

[Ec @S rcu_ahb_clock_config
RHET void rcu_ahb_clock_config(uint32_t ck_ahb);
DRe A e B AHBIR B T3/ A3 %
FeRFA
B Al R
MASH{in}
ck_ahb AHBTI LR

RCU_AHB_CKSYS
_DIVx

LPECK_SYSH#hx 4 (x=1, 2, 4, 8, 16, 64, 128, 256, 512)

¥ 2% {out}

IR B

i

[* configure CK_SYS/128 */

rcu_ahb_clock_config(RCU_AHB_CKSYS_DIV128);

K%t rcu_apb1_clock_config

B% %trcu_apb1_clock_configfifiidk I, K %
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R 3-397. B# rcu_apb1_clock_config

R rcu_apb1_clock_config
R void rcu_apb1_clock_config(uint32_t ck_apbl);
B1): b Tic B APB LI £ 3143 St %
Jo A
A NERSE
WMASH{in}
ck_apb1l APBLTI 7 A3k

RCU_APB1_CKAH
B_DIV1

% CK_AHBAHCK_APB1

RCU_APB1_CKAH
B_DIV2

1% CK_AHB / 224CK_APB1

RCU_APB1_CKAH
B_DIV4

#HCK_AHB / 4yCK_APB1

RCU_APB1_CKAH
B_DIV8

1% CK_AHB / 8 4CK_APB1

RCU_APB1_CKAH
B_DIV16

W FCK_AHB / 16 5CK_APB1

¥ 2% {out}

IR B

it

[* configure CK_AHB/16 as CK_APB1 */

rcu_apb1_clock_config(RCU_APB1_CKAHB_DIV16);

K%t rcu_apb2_clock_config
P ¥rcu_apb2_clock_configftiik W, % :

£ 3-398. EK# rcu_apb2_clock_config

RE AR

rcu_apb2_clock_config

RBURTY

void rcu_apb2_clock_config(uint32_t ck_apb2);
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hEsd Fict B AP B2 1 7 43 AT i %
Fethsk At
AL
WASHin}
ck_apb2 APB2Til 3 $ilig

RCU_APB2_CKAH

1% CK_AHBNCK_APB2
B_DIV1

RCU_APB2_CKAH

#CK_AHB / 2 yCK_APB2
B_DIV2

RCU_APB2_CKAH

% FCK_AHB / 4 §CK_APB2
B_DIV4

RCU_APB2_CKAH

1% $CK_AHB / 8 5CK_APB2
B_DIV8

RCU_APB2_CKAH

1% CK_AHB / 16 5CK_APB?2
B_DIV16

¥ H 2% {out}

R EME

4
/* configure CK_AHB/8 as CK_APB2 */

rcu_apb2_clock_config(RCU_APB2_CKAHB_DIV8);

BR{# rcu_ckout0_config
BF %rcu_ckoutO_configftiid W, T #:

£ 3-399. K rcu_ckout0_config

R rcu_ckoutO_config
BHETE void rcu_ckoutO_config(uint32_t ckout0_src);
Bl): 2% fic. B CKOUTOR i %
FetRFAE
B A R
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BAZSE{in}

ckoutO_src

CKOUTOH & 1% £

RCU_CKOUTOSRC
_NONE

TEI by

RCU_CKOUTOSRC
_CKSYS

RGN EICK_SYS

RCU_CKOUTOSRC
_IRC8M

YRR FE8M RCHE 77 28 15 4

RCU_CKOUTOSRC
_HXTAL

P i S ARV A B (HXTALD

RCU_CKOUTOSRC
_CKPLL_DIV2

W (CK_PLL/2) Wfsh

RCU_CKOUTOSRC
_CKPLL1

EHECK_PLLAK 4

RCU_CKOUTOSRC
_CKPLL2_DIV2

W (CK_PLL2/2) B4

RCU_CKOUTOSRC

#EFECK_PLL2I 4

_CKPLL2
RCU_CKOUTOSRC PEPREXT 1R
_EXT1
#iis%{out}
i EME

Biltn.

* configure the HXTAL as CK_OUTO clock source */

rcu_ckout0 config(RCU_CKOUTOSRC_HXTAL);

B %L rcu_pll_config
B ¥reu_pll_configftfiik W~ % :

# 3-400. K% rcu_pll_config

BT rcu_pll_config
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R void rcu_pll_config(uint32_t pll_src, uint32_t pll_mul);
TiRedtig P B 3 PLLA
FethFAE
B F B
MASH{in}
pll_src PLLIN fh ik 45

RCU_PLLSRC_IRC
8M_DIV2

(IRC8M / 2) 1k £ AP LLE B 1 i iR

RCU_PLLSRC_HXT
AL_IRC48M

HXTALHS £l 5 IRCA8 M £ 4t 1% 5 v PLLES 8t 1 i)

WMASH{in}

pll_mul

PLLA & A5 50 K -1

RCU_PLL_MULx

PLLJSMRR * x (x = 2..14, 6.5, 16..63)

i S 4{out}

R EME

Biltn.

[* configure the PLL */

rcu_pll_config{(RCU_PLLSRC_HXTAL, RCU_PLL_MUL10);

B %L rcu_pllpresel_config

B ¥rcu_plipresel_configitfiid i~ % -

# 3-401. K ¥ rcu_pllpresel_config

B4R rcu_pllpresel_config
R void rcu_pllpresel_config(uint32_t pll_presel);
TheeHR i, B PLLI b i
i Jis
B B
WASH{in}
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pll_presel PLL 5

RCU_PLLPRESRC

PLL#I A AHXTAL
_HXTAL

RCU_PLLPRESRC

PLL#I N NIRC48M
_IRC48M

2% {out}

R AME

il :
[* configure the PLL preselection */

rcu_plipresel_config (RCU_PLLPRESRC_HXTAL);

BR % rcu_predv0_config

PR #rcu_predv0_configftiid I T %

R 3-402. ®H rcu_predv0_config

R rcu_predvO_config
RE T void rcu_predv0_config(uint32_t predv0_source, uint32_t predv0_div);
DhREHiA fic. & PREDVO 43 4 K -+
SeRE A
B H R
#MASH{in}
predv0_source PREDVO#ii A\ B £

RCU_PREDVOSRC

HXTALEL # IRCA8M# & AHPREDVOT I £ 5
_HXTAL_IRC48M

RCU_PREDVOSRC

CK_PLL1# % 4% APREDVO(HI i o 5
_CKPLL1

BANSE{in}

predv0_div PREDVO4#i[A F

RCU_PREDVO_DIV i
PREDVO#i NI &hx 4340 (x = 1..16)

X

337



Z

GigaDevice GD32F403xx ﬁiﬁﬁiﬁﬁ :J:EI‘FE
2% {out}

B EE

Biltn.
/* configure the PREDVO division factor */

rcu_predv0_config(RCU_PREDVOSRC_HXTAL_IRC48M, RCU_PREDVO_DIVA4);

BR % rcu_predv1_config

B ¥rcu_predvi1_configftiid WL F 3

£ 3-403. B rcu_predv1_config

[Ec @S rcu_predvl_config
RHE T void rcu_predvl_config(uint32_t predvl_div);
DRe A fit & PREDV 14 4 IR 1
VS
B Al R
MASH{in}
predvi_div PREDV 1445 [ -7

RCU_PREDV1_DIV

X

PREDV 1 NIRE &hx 4340 (x = 1..16)

¥ 2% {out}

IR B

4
/* configure the PREDV1 division factor */

rcu_predv1_config(RCU_PREDV1_DIV8);

B % rcu_pll1_config
B ¥rcu_pll1_configfifiid W~ 3% -
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£ 3-404. X% rcu_pll1_config

R rcu_pll1_config
R void rcu_pll1_config(uint32_t pll_mul);
B1): b i B PLLLI b
Jo A
A NERSE
WMASH{in}
pll_mul PLLLI S (&£ 1
RCU_PLL1_MULXx PLLLJEM £i*x, (x = 8..14,16,20)
¥ H 2% {out}
B EE

il
[* configure the PLL1 clock */

rcu_pll1_config(RCU_PLL1_MULS);

B % rcu_pll2_config
B #reu_pll2_configfiiid i F %

#F 3-405. ¥ rcu_pll2_config

AR rcu_pll2_config

BHETE void rcu_pll2_config(uint32_t pll_mul);

ThRedtid P B PLL2 4

SR A

B R

MASH{in}

pll_mul PLL2B g 5 451 K 7

RCU_PLL2_MULX PLL2JEI &*x, (x = 8..14,16,20,18..32, 40)

wHSH{out}
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R AME

LR
[* configure the PLL2 clock */

rcu_pll2_config(RCU_PLL2_MULS8);

¥ rcu_adc_clock_config

B ¥rcu_adc_clock_configfffiid WL F %

& 3-406. ¥ rcu_adc_clock_config

R rcu_adc_clock_config
RER T void rcu_adc_clock_config(uint32_t adc_psc);
Bi):iz5 by Tic B ADC (¥} i 434 2R 5
VS -
GALVEDE ;
WANSH{in}
adc_psc ADC4 e +

RCU_CKADC_CKA
PB2_DIV2

CK_ADC = CK_APB2/2

RCU_CKADC_CKA
PB2_DIV4

CK_ADC = CK_APB2 /4

RCU_CKADC_CKA
PB2_DIV6

CK_ADC = CK_APB2/6

RCU_CKADC_CKA
PB2_DIV8

CK_ADC = CK_APB2/8

RCU_CKADC_CKA
PB2_DIV12

CK_ADC = CK_APB2 /12

RCU_CKADC_CKA
PB2_DIV16

CK_ADC = CK_APB2/ 16

RCU_CKADC_CKA

HB_DIV5

CK_ADC = CK_AHB /5
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RCU_CKADC_CKA
HB_DIV6

CK_ADC =CK_AHB/6

RCU_CKADC_CKA

CK_ADC = CK_ AHB / 10
HB_DIV10

RCU_CKADC_CKA

CK_ADC = CK_ AHB /20
HB_DIV20

2% {out}

R EME

il :
[* configure the ADC prescaler factor */

rcu_adc_clock_config(RCU_CKADC_CKAPB2_DIV8);

BR % rcu_usb_clock_config
PR #rcu_usb_clock_configfttiidk WL T % :

# 3-407. K% rcu_usb_clock_config

€4 rcu_usb_clock_config
RHETY void rcu_usb_clock_config(uint32_t usb_psc);
DREfR e B USB K B 73 S5 2 5
SeRE A -
AL L ]
MASH(in}
usb_psc USBH 8 734l 5 41

RCU_CKUSB_CKP

CK_USBFS=CK_PLL/15
LL_DIV1 5

RCU_CKUSB_CKP

CK_USBFS =CK_PLL/1
LL_DIV1

RCU_CKUSB_CKP

CK_USBFS=CK_PLL/25
LL_DIV2_5

RCU_CKUSB_CKP CK_USBFS = CK_PLL /2
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LL_DIV2

RCU_CKUSB_CKP
LL_DIV3

CK_USBFS =CK_PLL/3

RCU_CKUSB_CKP
LL_DIV3_5

CK_USBFS = CK_PLL /3.5

RCU_CKUSB_CKP
LL_DIV4

CK_USBFS = CK_PLL /4

2% {out}

R EME

.

[* configure the USB prescaler factor */

rcu_usb_clock_config(RCU_CKUSB_CKPLL_DIV2_5);

B % rcu_rtc_clock_config

PR #reu_rtc_clock _configdiliid I K % -

* 3-408. ¥ rcu_rtc_clock_config

NE

€4 rcu_rtc_clock_config
R void rcu_rtc_clock_config(uint32_t rtc_clock_source);
DREfR Fic B RTC ¥ L%
SeRE A
AL L
MASH{in}
rtc_clock_source RTCH £ ik £
RCU_RTCSRC_NO -

RCU_RTCSRC_LX
TAL

JEPECK_LXTALR £ {E ARTCI I8

RCU_RTCSRC_IRC
40K

1% FCK_IRCAOK £/ ARTCH I i
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RCU_RTCSRC_HX
HEFECK_HXTAL / 1280 8 {F RTCHIIN B i
TAL_DIV_128
I S%{out}
p A=A
#iltn .

[* configure the RTC clock source selection */

rcu_rtc_clock_config(RCU_RTCSRC_IRC40K);

¥ rcu_i2s1_clock_config

PR ¥rcu_i2s1_clock_confighifiid W, F % -

£ 3-409. K rcu_i2s1_clock_config

R rcu_i2s1_clock_config
RBRTE void rcu_i2s1_clock_config(uint32_t i2s_clock_source);
DhRe A Fic 12 S 1A ik £
SeRE A
AL L
WANSH{in}
i2s_clock_source 12S 1B B % £
RCU_IZSSizRC_CK RGN B P91 2S LN S R I et
RCU_I2S1SRC_CK (CK_PLL2 * 2) s NI2S I o (g i
PLL2_MUL2
#HisH{out}
R EME

4
[* configure the 12S1 clock source selection */
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rcu_i2s1_clock config(RCU _12S1SRC_CKPLL2_ MULZ2);

B % rcu_i2s2_clock_config

PR ¥rcu_i2s2_clock_configfiiid WL K % -

# 3-410. E¥# rcu_i2s2_clock_config

R rcu_i2s2_clock_config
R void rcu_i2s2_clock_config(uint32_t i2s_clock_source);
Byt Py Fic 8 12S 2 1 e e
VS
AN
HMASH{in}
i2s_clock_source 12S 21 Bk 3¢
RCU‘IZSSiRC‘CK RGN I 12 20 B i R
RCL:,_LILZS_ZJSSZ_ o (CK_PLL2 * 2) 1% 912820 B i eI
¥ 2% {out}
& [EE
Biltn.

[* configure the 12S2 clock source selection */

rcu_i2s2_clock_config(RCU_I2S2SRC_CKPLL2_MUL2);

B % rcu_ck48m_clock_config

BF %rcu_ck48m_clock_configitii® I, T %

# 3-411. B rcu_ck48m_clock_config

B4R rcu_ck48m_clock_config

RBETY void rcu_ck48m_clock_config(uint32_t ck48m_clock_source);
DR ic ¥ CKA8MIR 3 %

SR A
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AIEDE

WMASH{in}

ck48m_clock_sour .
CKA8MHT &
ce

RCU_CK48MSRC_

HFCK_PLLAYCK _48MIT#HiA
CKPLL

RCU_CK48MSRC _| ‘ ) i
1 FECK_IRC48M N CKABMH 4fi 5

RC48M
¥ HiZ2H{out}
& [HE{E
FlagStatus SET #{ RESET

il :
[* configure the CK48M clock source selection */

rcu_ck48m_clock_config (RCU_CK48MSRC_IRC48M);

K% rcu_flag_get
B %¥treu_flag_getftiik WL R %

R 3-412. B rcu_flag_get

R rcu_flag_get

RHETY FlagStatus rcu_flag_get(rcu_flag_enum flag);

TR SREU B FaE A1 AME AT bR &

SeRE A

B Al R
HMANSH{in}

flag I ph R E MM R AR, 2%5.23-379. A2 Mcu flag enum
2% {out}
R EME
FlagStatus SET = RESET
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B4

/* get the clock stabilization flag */
if(RESET != rcu_flag_get(RCU_FLAG_LXTALSTB)X

}

¥ rcu_all_reset_flag_clear

P ¥rcu_all_reset_flag_clearftfiid W T %

R 3-413. B rcu_all_reset_flag_clear

R rcu_all_reset_flag_clear
RBRTE void rcu_all_reset_flag_clear(void);
TIReREA THEBRITA B Ak EAL
Sarsktt
A5 18 A el
WMASH{in}
¥ HiZ2H{out}
& [E{E

fl4n:
[* clear all the reset flag */

rcu_all_reset_flag_clear();

BR# rcu_interrupt_flag_get
B ¥reu_interrupt_flag_getitfiid W F %

R 3-414. B rcu_interrupt_flag_get

R rcu_interrupt_flag_get

RBETY FlagStatus rcu_interrupt_flag_get(rcu_int_flag_enum int_flag);
ThRkHR SR b e IR S o BELE o B A 2

SRR

346



Z

GigaDevice

GD32F403xx [#] 44 7 {5 F 45 7

AN
WMASH{in}
int_flag ik DL CKMERE, 2% #3-380. #2%K%hcu int flag enum
S {out}
AN
FlagStatus SET 5 RESET
o

I* get the clock stabilization interrupt flag */

if(SET == rcu_interrupt_flag_get(RCU_INT_FLAG_HXTALSTB))

}

¥ rcu_interrupt_flag_clear

B ¥treu_interrupt_flag_clear i L T 4

£ 3-415. B rcu_interrupt_flag_clear

B AT rcu_interrupt_flag_clear
RBRTE void rcu_interrupt_flag_clear(rcu_int_flag_clear_enum int_flag);
B21): 2::p) T Bk Wb R BE 2 TR
i S s
B Al R
MASH{in}
int_flag I o A 5 AT H 2 l?fﬁ%?ﬁ% M, >% %3-381. ML
rcu int flag clear enum
2 {out}
& [ {E
Bilhn:

[* clear the interrupt HXTAL stabilization interrupt flag */
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rcu_interrupt_flag_clear(RCU_INT_FLAG_HXTALSTB_CLR);

BB# rcu_interrupt_enable

B ¥trcu_interrupt_enablefiiik I, T 3.

#£ 3-416. B rcu_interrupt_enable

R B FR rcu_interrupt_enable
R void rcu_interrupt_enable(rcu_int_enum interrupt);
TiResig fH RERT AR R T
VS s
AN
WASH{in}
interrupt ARG S v T
RCU_INT_IRC40KS
IRCAOK A& & H bt
B
RCU_INT_LXTALS
LXTALS 2 H I
B
RCU_INT_IRC8MS
IRC8MASE 1 W7 fi it
B
RCU_INT_HXTALS '
HXTALF & H Wt
B
RCU_INT_PLLSTB PLLAzE H b
RCU_INT_PLL1STB PLL1AZSE
RCU_INT_PLL2STB PLL27% & b7
RCU_INT_IRC48M
IRCA8MAEE Wi i e
STB
S % out}
& [E{E

i

/* enable the HXTAL stabilization interrupt */
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rcu_interrupt_enable(RCU_INT_HXTALSTB);

BB rcu_interrupt_disable

Bk %rcu_interrupt_disablefifiik 1L T %

#£ 3-417. B rcu_interrupt_disable

R B IR rcu_interrupt_disable
R void rcu_interrupt_disable(rcu_int_enum interrupt);
TiResig ERRERT B AR E R T
VS s
AN
WASH{in}
interrupt ARG S v T
RCU_INT_IRC40KS
IRCAOK A& & H bt
B
RCU_INT_LXTALS
LXTALS 2 H I
B
RCU_INT_IRC8MS
IRC8MASE 1 W7 fi it
B
RCU_INT_HXTALS '
HXTALF & H Wt
B
RCU_INT_PLLSTB PLLAzE H b
RCU_INT_PLL1STB PLL1AZSE
RCU_INT_PLL2STB PLL27% & b7
RCU_INT_IRC48M
IRCA8MAEE Wi i e
STB
S % out}
& [E{E

i

/* disable the HXTAL stabilization interrupt */
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rcu_interrupt_disable(RCU_INT_HXTALSTB);

K% rcu_lxtal_drive_capability_config

B #rcu_Ixtal_drive_capability _config#iik I~ 3

# 3-418. E# rcu_Ixtal_drive_capability_config

R B FR rcu_Ixtal_drive_capability_config
HREUR T void rcu_Ixtal_drive_capability_config(uint32_t Ixtal_dricap);
ThEEHR fic B LXTALIR B fig
Vit s
B F R4
HASH{in}
Ixtal_dricap LXTALIKX ) hE
RCU_LXTAL_LOW
B - IR B BE
DRI
RCU_LXTAL_MED_
R IEBh BE
LOWDRI
RCU_LXTAL_MED_ N
T IRBhEE
HIGHDRI
RCU_LXTAL_HIGH L
- - = KB AE ST
DRI
I SH{out}

R EME

4
[* configure the LXTAL drive capability */

rcu_lIxtal_drive_capability_config (RCU_LXTAL_LOWDRI);

BA# rcu_osci_stab_wait

PR ¥rcu_osci_stab_ waitfifiik W, T %
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R 3-419. B rcu_osci_stab_wait

R rcu_osci_stab_wait
R ErrStatus rcu_osci_stab_wait(rcu_osci_type_enum osci);
TheeHR AR 2 R A A B AL BUR G B AT IR
VRS s
% VR F B rcu_flag_get
WMASH{in}
osci R #RA, ©7% #3-383. M2 Hhcu osci _type enum
S {out}
R E{E
ErrStatus SUCCESS #; ERROR

.

[* wait for oscillator stabilization flag */

if(SUCCESS == rcu_osci_stab_wait(RCU_HXTAL)X

}

¥ rcu_osci_on

PR ¥rcu_osci_ondilfiid I K .

# 3-420. E¥ rcu_osci_on

BB rcu_osci_on

R void rcu_osci_on(rcu_osci_type_enum osci);

ThesHR IR 4%

FetRFAE

B B
MASH{in}

osci WGHRARIY, 2% #3-383. A Mhcu osci type enum

iz {out}
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R AME

Biltn.
/* turn on the high speed crystal oscillator */

rcu_osci_on(RCU_HXTAL);

B rcu_osci_off
PR ¥rcu_osci_offfifiid I N3

# 3-421. B rcu_osci_off

R rcu_osci_off
RHE T void rcu_osci_off(rcu_osci_type_enum osci);
Dbk KR #5
SR
AR
MASH{in}
0sCi WG KA, 5% 73-383. HZKHBhcu osci type enum
S %{out}
R EI{E
(LUE

[* turn off the high speed crystal oscillator */

rcu_osci_off(RCU_HXTAL);

B % rcu_osci_bypass_mode_enable
P ¥rcu_osci_bypass_mode_enablefffiik I, %

R 3-422. ¥ rcu_osci_bypass_mode_enable

B4R rcu_osci_bypass_mode_enable
RBRTE void rcu_osci_bypass_mode_enable(rcu_osci_type_enum osci);
ThkeiR A9 BRI 5 i I 55 B A 5
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o2tk HXTALENEKLXTALEN . 7514 B4 37 7 B B 55 B i s AT S B A7
4 18 FH R 4
WASH{in}
0sCi PG e, 5% #3-383. M2 Hhcu osci_type enum
RCU_HXTAL R A AR 2%
RCU_LXTAL R AR 7
#HiZ4${out}
IR {5
Bltm:

[* enable the high speed crystal oscillator bypass mode */

rcu_osci_bypass_mode_enable(RCU_HXTAL);

¥ rcu_osci_bypass_mode_disable

P %¥rcu_osci_bypass_mode_disableffiik I N %:

# 3-423. ¥ rcu_osci_bypass_mode_disable

AR rcu_osci_bypass_mode_disable
RBRTE void rcu_osci_bypass_mode_disable(rcu_osci_type_enum osci);
B21): 2::p) ZRREIR T A I B 55 R AR
SR F HXTALENEKLXTALEN S 75 fiff GE 5 dis i B 5% i 8 2l e S A6r
AL L
WANSH{in}
osci R 4B AL, 7% #3-383. M Hhcu_osci_type enum
RCU_HXTAL TR AR AR A
RCU_LXTAL fRIE B 2%
#HisH{out}
R EME
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Blhn:

[* disable the high speed crystal oscillator bypass mode */

rcu_osci_bypass_mode_disable(RCU_HXTAL);

% rcu_hxtal_clock_monitor_enable

PR #¥rcu_hxtal_clock_monitor_enablefiid I, %

# 3-424. B rcu_hxtal_clock_monitor_enable

R rcu_hxtal_clock_monitor_enable
RBRTE void rcu_hxtal_clock_monitor_enable(void);
Thged 5 BEHX T AL ol g 11 7
VS s
AN
BASH{in}
¥ 2% {out}
& EE

it :
/* enable the HXTAL clock monitor */

rcu_hxtal_clock_monitor_enable();

B %L rcu_hxtal_clock_monitor_disable

p%¥rcu_hxtal_clock_monitor_disablef#id L %

£ 3-425. E¥ rcu_hxtal_clock_monitor_disable

B4R rcu_hxtal_clock_monitor_disable

R T void rcu_hxtal_clock_monitor_disable(void);
Bl): 2% AEREHXT AL S i 0L 2%

Vin/ e Jug
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GAGIEEE

WMASH{in}

2% {out}

R AME

i1
/* disable the HXTAL clock monitor */

rcu_hxtal_clock_monitor_disable();

BR % rcu_irc8m_adjust_value_set
PR ¥rcu_irc8m_adjust_value_setitfiif i, %

R 3-426. B rcu_irc8m_adjust_value_set

R rcu_irc8m_adjust_value_set
RBE T void rcu_irc8m_adjust_value_set(uint32_t irc8m_adjval);
TR BEE HIBMHZ RCHR ¥ i % i
SeRE A
AL L
WANSH{in}
irc8m_adjval IRC8MiA#{E (0FIOX1IF2 [d])
S %{out}
R EIfE

4
/* set the IRC8M adjust value */

rcu_irc8m_adjust_value_set(0x10);
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B % rcu_deepsleep_voltage_set

PR ¥rcu_deepsleep_voltage_setiffiid i %

F 3-427. E¥# rcu_deepsleep_voltage_set

R AR rcu_deepsleep_voltage_set
R void rcu_deepsleep_voltage_set(uint32_t dsvol);
TR L IR B ASE 2 L P A
SR A
B A R
MASH{in}
dsvol TR PR MR A2 2 PR P

RCU_DEEPSLEEP
V.0

FEIR FEHE IR U A L R D B B

RCU_DEEPSLEEP
V1

FEIRFEMEIRBL T AR (BREME-0.10 V ORI D

RCU_DEEPSLEEP
V. 2

TER BE AR 0N AZ LR (B MH-0.2) V. (AN FHE D

RCU_DEEPSLEEP
_V_3

FEIRFERENRBL T WA HLE N (BREME-0.3) V ORI D

¥ 2% {out}

R EME

it

/* set the deep-sleep mode voltage */

rcu_deepsleep_voltage set(RCU_DEEPSLEEP_V_1);

B rcu_clock_freq_get

BF ¥rcu_clock_freq_getitii® W, T~ %

R 3-428. EKH rcu_clock_freq_get

ERE AR

rcu_clock_freq_get
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R uint32_t rcu_clock_freq_get(rcu_clock_freq_enum clock);
TiRedtiR RMAGES B BLINFE
oA
B A %
NS Hi{in}
clock TR B ITi%e, 2% #3-384. #2%Ehcu clock freq enum
2% {out}
& B {H
ck_freq RGN BHAHBI £/ APBLIE AP B2 i 4 %
Bt
uint32_t temp_freq;
[* get the system clock frequency */
temp_freq = rcu_clock_freq_get(CK_SYS);
3.19. RTC
SIS I P RTCHE H e VRS B H DD A2 T8 b FIRTC RS, B8 — 320 /9 R mH- #idts
—N R — AT A — N A DL RTCH B B 75 /7 4% . % 173.19.14#i& T FWDGT
MEFAFE A1, F193.19. 20 FWDGT R B AT 3
319.1.  AMEFHFAEMER

RTCAH A7 a4 R W RN RATR:
# 3-429. RTC &7

R E S R
RTC_INTEN T Be A A A
RTC_CTL FEH FF A7 0%
RTC_PSCH TR AT AT 2 v oL
RTC_PSCL TR AT AR AL
RTC_DIVH IR AT A L
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ER iR RS AR
RTC_DIVL 3 B A7 AR
RTC_CNTH TR A L
RTC_CNTL TR A7 AR AL
RTC_ALRMH k] B 2 A7 % et o
RTC_ALRML ] B 2 A7 Ao
3.19.2.  SMERERHEED
RTCE R EBIR T RFR
# 3-430. RTC FEE ¥
PER B TR PR R¥A
rtc_interrupt_enable i fERTCH Wt
rtc_interrupt_disable JHERTCHIT
rtc_configuration_mode_enter HENRTCH B 51 3
rtc_configuration_mode_exit B HRTCH! & A

rtc_Iwoff_wait

IR — IR RTC R A7 25 1 5 A E 58 B

rtc_register_sync_wait

HFFRTCHFAS(RTC_CNTX. RTC_ALRMXAIRTC_PSCx)5

RTCI{APBIH ff [ 5
rtc_counter_get FERTCHH 2 HIME
rtc_counter_set W ERTCIHH# A

rtc_prescaler_set % B RTCT 47
rtc_alarm_config W B RTCH&HE
rtc_divider_get FREURTC /3 HifE
ric_flag_get RIRTCHRELDIRAS
rtc_flag_clear TERRRTCEHREALIRES

rtc_interrupt_flag_get

RMRTCH Wrbs S AR A

rtc_interrupt_flag_clear

THERRTCH bR E AR

B % rtc_interrupt_enable

BR #rtc_interrupt_enabledfiik I, ~ %
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R 3-431. B rtc_interrupt_enable

R IR rtc_interrupt_enable
BREUR T void rtc_interrupt_enable(uint32_t interrupt);
ThReHiR fERERTC A 7
etk VR MR B R, A ZEE P R Brte_Iwoff_wait () (S5 AFRREAILWOFFE A7)
GALNEDEE -
WMASH{in}
interrupt FE fEMRTCH TR
RTC_INT_SECOND i
RTC_INT_ALARM I 4 =
RTC_INT_OVERFL
- o;v i 4 v BT
¥ HiZ2H{out}

R EME

it

/* wait until last write operation on RTC registers has finished */

rtc_lwoff_wait( );

/* enable the RTC second interrupt */

rtc_interrupt_enable(RTC_INT_SECOND);

¥ rtc_interrupt_disable

BR ¥rtc_interrupt_disableftiid W, % :

R 3-432. B rtc_interrupt_disable

B R rtc_interrupt_disable

PRAR Y void rtc_interrupt_disable(uint32_t interrupt);

DResiR JRERTCH b

Vs i P FH e B B2 R, 250 P B8 rte_lwoff_wait () (5435 ERLLWOFF & £i7)
1 FH R 2 .
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#MANSH{in}
interrupt B BERTCH W
RTC_INT_SECOND (Rl
RTC_INT_ALARM I
RTC_IN; ;VOVERFL S
s s34 out}

IR B

it

/* wait until last write operation on RTC registers has finished */
rtc_lwoff_wait( );

/* disable the RTC second interrupt */

rtc_interrupt_disable(RTC_INT_SECOND);

B % rtc_configuration_mode_enter
B #rtc_configuration_mode_enterfifiit I, 3

F 3-433. B rtc_configuration_mode_enter

REZ IR rtc_configuration_mode_enter
Zg - gbRit] void rtc_configuration_mode_enter(void);
TheeHhid HBEARTCHL B A 7
Vi 13 -
1 F R .
BANSE{in}
Al SH{out}
pA Il =R

360



Z

GigaDevice GD32F403xx ﬁiﬁﬁiﬁﬁ :J:EI‘FE

LR
/* enter RTC configuration mode */

rtc_configuration_mode_enter( );

¥ rtc_configuration_mode_exit
PR #rtc_configuration_mode_exitdifiid I~ % -

F 3-434. E¥H rtc_configuration_mode_exit

AR rtc_configuration_mode_exit

Eig- gkl void rtc_configuration_mode_exit(void);

ThResig B HRTCHE B 5

ekt -
AP -

WASH{in}
¥ 2% {out}
& [E B

Biltn.
[* exit RTC configuration mode */

rtc_configuration_mode_ exit ();
R rtc_lwoff_wait

BR %rte_Iwoff_waitdfhiidk I, K %

£ 3-435. B rtc_Iwoff_wait

BB TR rtc_Iwoff_wait

BRBURTY void rtc_Iwoff_wait(void);
LhREHR S ROL — T RTC A A7 4% K 5 R A 58 A
yRiS I -
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GAGIEEE

WMASH{in}

2% {out}

R AME

.

/* wait until last write operation on RTC registers has finished */

rtc_lwoff_wait( );

/* enable the RTC second interrupt */

rtc_interrupt_enable(RTC_INT_SECOND);

R ¥ rtc_register_sync_wait

PR #rtc_register_sync_wait#iliid i K % -

# 3-436. EKH rtc_register_sync_wait

REZ IR rtc_register_sync_wait
Zg- gbRit] void rtc_register_sync_wait(void);
DhReHER SHERTCH 724 (RTC_CNTX. RTC_ALRMxFIRTC_PSCx)5RTCHIAPBI 4
[ 25
VRS 13 -
A 1R FH B -
WANSH{in}
Al SH{out}
p A Il

i
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[* wait for RTC registers synchronization */

rtc_register_sync_wait( );

K% rtc_counter_get

PR #rtc_counter_getfifiid I T

R 3-437. ¥ rtc_counter_get

R IR rtc_counter_get
PRARRY uint32_t rtc_counter_get(void);
ThReHR RIMRTCUHH I 25 (11
Sovhk At -
GALVEDE -
BWAZSH{in}
sz out}
RTC counter value RTCit & 1E
R EE

fl4n:
[* get the counter value */
uint32_t rtc_counter_value;

rtc_counter_value = rtc_counter_get ( );

BB ¥ rtc_counter_set

PR #rtc_counter_setfffiik W, T %

# 3-438. E¥ rtc_counter_set

RBAFR rtc_counter_set
BRER R void rtc_counter_set(uint32_t cnt);
ThRefhg WERTCIHHEA MHE
Setak A -

AL -
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WMASH{in}

cnt RTCiH #4118 (0-OxFFFF FFFF)

#H 2% {out}

B EE

it

[* wait until last write operation on RTC registers has finished */
rtc_lwoff_wait( );

[* set counter value to OXFFFF */

rtc_counter_set (OXFFFF);

R rtc_prescaler_set

pF #rtc_prescaler_setfifiif i, T3

# 3-439. K rtc_prescaler_set

REZ IR rtc_interrupt_rtc_prescaler_set
R T void rtc_prescaler_set(uint32_t psc):
TiRestiR W ERTCHI HiE
it s Y e eR Bz R, 2R A B Bt _Iwoff_wait () (25455 AT LWOFFE f7)
A FH R rtc_configuration_mode_enter / rtc_configuration_mode_exit
MANSH{in}
psc RTCTil 4 4iife (0-0x000F FFFF)
¥ 2% {out}
R E{E

it
/* wait until last write operation on RTC registers has finished */
rtc_Iwoff_wait( );
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[* set RTC prescaler value to 0x7FFFF */

rtc_prescaler_set (OX7FFFF);

¥ rtc_alarm_config

P #rtc_alarm_configftii® L T

R 3-440. X¥ rtc_alarm_config

R IR rtc_alarm_config
PRARRY void rtc_alarm_config(uint32_t alarm);
ThReHR WERTCHH B {H
VRS 1as A IR AT, A2 R Hrte_lwoff_wait () (bR EALLWOFFEf7)
A5 VR FH B rtc_configuration_mode_enter / rtc_configuration_mode_exit
WMASH{in}
alarm RTCIH#HE (0-OxFFFF FFFF)
¥ Hi 2% {out}
REME

ol

/* wait until last write operation on RTC registers has finished */
rtc_lwoff_wait( );

/* set alarm value to OxFFFF */

rtc_alarm_config (OxFFFF);

BR# rtc_divider_get

PR ¥rtc_divider_getdifiiR L R -

R 3-441. B rtc_divider_get

B R rtc_divider_get
BRBURTY uint32_t rtc_divider_get(void);
LhREHR RERTCH i

VRIS Jis -

365



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

AIEDE -
WMASH{in}
HHS¥{out}
p A=A
RTC divider value RTC/M e
(LUE
[* get the current RTC divider value */
uint32_t rtc_divider_value;
rtc_divider_value = rtc_divider_get ();
¥ rtc_flag_get
BFi¥irtc_flag_ getdtiid W T %
* 3-442. BH rtc_flag_get
BRBATR rtc_flag_get
BRURTY FlagStatus rtc_flag_get(uint32_t flag);
TiRestiR KIRTCHR EADRES
otk -
RN -
MASH{in}
flag T ERAYRTCAR AL
RTC_FLAG_SECON -

5 Fh bR &AL
RTC_FLAG_ALARM I BT 2B AL
RTC_FLAG_OVERF

- LOV; it P ThR AL
RTC_FLAG_RSYN e by AN VA
RTC_FLAG_LWOF BT — IR RTCH A7 7% 1) 5 A 58 ilibs 4L

wHSH{out}
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R AME

FlagStatus SET 5 RESET

Bilhn.
[* get the RTC overflow interrupt status */
FlagStatus alarm_status;

alarm_status = rtc_flag_get (RTC_FLAG_ALARM);

&% rtc_flag_clear
P #rte_flag_cleardiliid i, K %

R 3-443. ®H rtc_flag_clear

R TK rtc_flag_clear
R HR R void rtc_flag_clear(uint32_t flag);
DhReHER THRRTChREMIRES
SavhskAF -
B A R -
BANSE{in}
flag FHERRIIRTChR EAL
RTC_FLAG_SECON o
T TR £ AL
D
RTC_FLAG_ALARM I o BT bR 25 AL
RTC_FLAG_OVERF o o
T tH BT AL
LOW
RTC_FLAG_RSYN X2 i p 2 TR DA
2% {out}

B EE

it

[* clear the RTC alarm flag */
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rtc_flag_clear (RTC_FLAG_ALARM);

3.20. SDIO

CAWET N (SDIO) E X TSDER. SDI/OFK. ZiEHAE (MMC) FICE-ATA K
FHEEO, IRAEAHB RS M2 5SDEfE . SD I/O-F. MMCHICE-ATA Y % 2 8] (R B AL o
#413.20. 14518 7 SDIO A /728 41138, #5717 3.20.2%F SDIOJFE s £t 4715 B o

3.20.1. AN &= e

SDIORF A7 244 R W F R
# 3-444. SDIO HFHER

FHHAR FrARR
SDIO_PWRCTL F YA ) B A7 o
SDIO_CLKCTL B e o 2 A7 A

SDIO_CMDAGMT SRR
SDIO_CMDCTL ERE il e

SDIO_RSPCMDIDX

i 42 51 W 7 174

SDIO_RESPx \
- Wi . 25 A7
x=0..3
SDIO_DATATO B ) A A7 A
SDIO_DATALEN AR KA A o

SDIO_DATACTL

Bl 2 ) o3 17 4%

SDIO_DATACNT Bt B A AR
SDIO_STAT RE T
SDIO_INTC Hh Wi R A A s
SDIO_INTEN Hh T B 27 A7 A
SDIO_FIFOCNT FIFOTH % /7498
SDIO_FIFO FIFOXHE 27 f7 %
3.20.2.  SMRERHULH

SDIOJE B H A F U T R TR«
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% 3-445. SDIO EE

PER B R P REthA
sdio_deinit S 1SDIO
sdio_clock_config fic B SDIOI 4k
sdio_hardware_clock_enable A6 BB AL B e 2 i

sdio_hardware_clock_disable

AR BEE A I 42 1)

sdio_bus_mode_set % B £ FiSDIO-R M A,
sdio_power_state_set 1% & SDIOHLJFIRAS
sdio_power_state_get FREUSDIOHL IR A

sdio_clock_enable

{ff£SDIO_CLKI 4

sdio_clock_disable

2XHESDIO_CLKIN 4

sdio_command_response_config

i 5y 4 A1

sdio_wait_type_set

sdio_csm_enable ey 2 RASHL
sdio_csm_disable LR e N

sdio_command_index_get

BRI b — UM 7 1 iy 2 28 5

sdio_response_get

BRHR b — i )57 i 4

sdio_data_config

e B A R I Ot BE A H R B

sdio_data_transfer_config

e B 04 A A B SR 1)

sdio_dsm_enable

i FEHACHR A ) i AR AL

sdio_dsm_disable

ZEREHIHR 10 ) B RS

sdio_data_write

ERIZFIFOR S ANEHE (—4~)

sdio_data_read

FEFRWCFIFO RSt U (— A7)

sdio_data_counter_get

AR i 2R PO A Kol - 39 (9 8 H

sdio_fifo_counter_get

MFIFOH SREE 5 N B s A 74

sdio_dma_enable

i GESDIOIDMATE >R

sdio_dma_disable

A% GESDIOIDMATE >R

sdio_flag_get

FRELSDIOHIFR EALRE
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PERHAZ R

2k

sdio_flag_clear

HFRSDIOHI bR E AR A

sdio_interrupt_enable £ SDIOH
sdio_interrupt_disable R BESDIOH

sdio_interrupt_flag_get

FRELSDIOR H Wits EALIRES

sdio_interrupt_flag_clear

TR FRSDIOHT H Wi bx AR

sdio_readwait_enable

fFRER A (IXRSD 11020

sdio_readwait_disable

AL AR ([UFRSD 1/ORE )

sdio_stop_readwait_enable

FrLRERIZhRE (IXPRSD /O

sdio_stop_readwait_disable

LR DRE (UIRSD 1O

sdio_readwait_type_set

BB SRR ((XRSD I/O#ED

sdio_operation_enable

fiBE

SD /O e BefE (XFRSD 11O D)

sdio_operation_disable

)k

~H

SD /OB =kE e B E (X FRSD 1/O#E )

sdio_suspend_enable

fiERESD I/ORH 5 ([LFRSD /O

sdio_suspend_disable

AEEESD /O 1E#E . (IXBRSD /O 0)

sdio_ceata_command_enable

ffifECE-ATART 2 (X FRCE-ATARE)

sdio_ceata_command_disable

FERECE-ATAR 2 (IURCE-ATAR )

sdio_ceata_interrupt_enable

fF fECE-ATAH Wi (1Y FRCE-ATAR)

sdio_ceata_interrupt_disable

SRHECE-ATAT W (X JRCE-ATARER)

sdio_ceata_command_completion_en

able fHifECE-ATART 2 5E 15 5 (X RCE-ATABL)
sdio_ceata_command_completion_dis PN N
able EBECE-ATAT & 58 5 5 (N IRCE-ATARE )
¥ sdio_deinit
K ¥sdio_deinitfifiid I T %
R 3-446. K¥ sdio_deinit
BT sdio_deinit
RHRTE void sdio_deinit(void);

370



Z

GigaDevice GD32F403xx ﬁiﬁﬁiﬁﬁ :J:EI‘FE
ThgestiR 5 47SDIO
So kA
B2V A R 2
BASH{in}
s 3¥{out}
R E{E
it

/* deinitialize the SDIO */

sdio_deinit();

BR ¥ sdio_clock_config
P #sdio_clock_configfiiid W, T

R 3-447. ®H sdio_clock_config

€4 sdio_clock_config
BT void sdio_clock_config(uint32_t clock._edge, uint32_.t .cl.ock_bypass, uint32_t
clock_powersave, uintl6_t clock_division);
DhREHiA ic. & SDIOJ
e RFA
A g
MNZH{in}
clock_edge SDIO_CLKI B iy ik £

SDIO_SDIOCLKED

1% SDIOCLKH) L FHE 7 4:SDIO_CLK
GE_RISING

SDIO_SDIOCLKED

1 FESDIOCLK T F#iR =42 SDIO_CLK
GE_FALLING

BANSE{in}

clock_bypass 55 B I B A
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SDIO_CLOCKBYPA
R 151§l 5% ¢ T ol
SS_ENABLE
SDIO_CLOCKBYPA
N R fit 55 B B b
SS_DISABLE
MASH{in}
clock_powersave SDIO_CLKE #hZha T 5 1 9¢ ] LT 48 DIt

SDIO_CLOCKPWR

SDIO_CLKH £ 7E 52 28 4% R B 5% 7
SAVE_ENABLE

SDIO_CLOCKPWR

SDIO_CLKH 8 2 & FF I
SAVE_DISABLE

BASH{in}
clock_division IFBh A4, /512
¥ Hi 2% {out}
& B {H
Biltn.
I* configure the SDIO clock */
sdio_clock_config(SDIO_SDIOCLKEDGE_RISING, SDIO_CLOCKBYPASS_DISABLE,

SDIO_CLOCKPWRSAVE_DISABLE, SD_CLK_DIV_TRANS);

¥ sdio_hardware_clock_enable

P #sdio_hardware_clock_enablefifiif i, N % :

# 3-448. ¥ sdio_hardware_clock_enable

B4R sdio_hardware_clock_enable
RBETY void sdio_hardware_clock_enable(void);
BPl:(i:3% A5 BEASEA I 425 1)
SR A
B R
MASH{in}
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2% {out}

B EE

it
/* enable hardware clock control */

sdio_hardware_clock_enable();

¥ sdio_hardware_clock_disable

B #sdio_hardware_clock_disableiii& I, N 3.

# 3-449. ¥ sdio_hardware_clock_disable

R sdio_hardware_clock_disable
RHET void sdio_hardware_clock_disable(void);
TIReREA AR BT A I 2 )
VS s
B A R
HWASH{in}
I S%{out}
IR EE

it :
/* disable hardware clock control */

sdio_hardware_clock_disable();

K% sdio_bus_mode_set
i #¥sdio_bus_mode_setftiik I T %

£ 3-450. ¥# sdio_bus_mode_set

R AR sdio_bus_mode_set
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R void sdio_bus_mode_set(uint32_t bus_mode);
TiRedtig B E 2 FSDIOF i LAk =X,
ViniS i
B F B
MASH{in}
bus_mode SDIO S £k i

SDIO_BUSMODE_1

1/ SDIOF Jet 2 i 5
BIT

SDIO_BUSMODE_4

4HISDIOFR & £k
BIT

SDIO_BUSMODE_8

8HSDIOF H £i k=
BIT

¥ 2% {out}

IR B

it
/* set SDIO bus mode */

sdio_bus_mode_set(SDIO_BUSMODE_1BIT);

¥ sdio_power_state_set

B ¥sdio_power_state_setiffiid I, %

* 3-451. ¥ sdio_power_state_set

AR sdio_power_state_set
RHRTE void sdio_power_state_set(uint32_t power_state);
Drfe R B E SDIOHEIRE
SRR
AR
BANSE{in}
power_state SDIOHLJFRAS
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SDIO_POWER_ON SDIO FHi
SDIO_POWER_OF
SDIOKTE,
F
#H 2% {out}

B EE

10

/* set SDIO power state */

sdio_power_state_set(SDIO_POWER_ON);

K% sdio_power_state_get

P ¥sdio_power_state_getffiid Il F £

# 3-452. ¥ sdio_power_state_get

R sdio_power_state_get
RBRTE uint32_t sdio_power_state_get(void);
Thgeid FRHUSDIO LR A&
Vi {as
B A R
HWMASH{in}
¥ 2% {out}
& EIE

uint32_t SDIO_POWER_ON / SDIO_POWER_OFF

it
/* get the SDIO power state */

uint32_t sdio_power_value;

sdio_power_value = sdio_power_state_get();
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¥ sdio_clock_enable

P ¥sdio_clock_enableftiiR W, F %

# 3-453. ¥ sdio_clock_enable

R B FR sdio_clock_enable
R void sdio_clock_enable(void);
Thgedid f# B SDIO_CLKH 4
Vit dis
AN
BASH{in}
I ZS%{out}
IR EE
i

/* enable SDIO_CLK clock output */

sdio_clock_enable();

¥ sdio_clock_disable
P #sdio_clock_disablefifiid I, F % -

* 3-454. ¥ sdio_clock_disable

R AR sdio_clock_disable
RBR void sdio_clock_disable(void);
TheeHR 2%£6ESDIO_CLKH 4
FetRFAE
B R
MASH{in}
wHSH{out}
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R AME

LR
/* disable SDIO_CLK clock output */

sdio_clock_disable();

E ¥ sdio_command_response_config

P #¥sdio_command_response_configffiid I, % :

* 3-455. K# sdio_command_response_config

R sdio_command_response_config
void sdio_command_response_config(uint32_t cmd_index, uint32_t
R .
cmd_argument, uint32_t response_type);
TiRetid Fic B i 4 A0 52
VS
AL
WMASH{in}
cmd_index ARG, WS EITE
WANSH{in}
cmd_argument WA, WS AN
WANSH{in}
response_type i A B A

SDIO_RESPONSET

T B
YPE_NO
SDIO_RESPONSET B
SE I B
YPE_SHORT
SDIO_RESPONSET
- K B
YPE_LONG
W HZSH{out}
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R AME

.

/* CMD2(SD_CMD_ALL_SEND_CID) command response config*/

sdio_command_response_config(SD_CMD_ALL_SEND_CID,

SDIO_RESPONSETYPE_LONG);

K% sdio_wait_type_set
P #¥sdio_wait_type setfifiid I F#:

# 3-456. K sdio_wait_type_set

(uint32_t)0x0,

R sdio_wait_type_set
BB FETE void sdio_wait_type_set(uint32_t wait_type);
ThReHiR BE i RN
Vinve: Jig
2 FH R
WANSE{in}
wait_type A5 4 K T
SDIO_WAITTYPE_ .
R
NO
SDIO_WAITTYPE_I "
S
NTERRUPT
SDIO_WAITTYPE_ e
XS EE e
DATAEND
i SH{out}
R BB
(ZLE

[* set the command state machine wait type */

sdio_wait_type_set(SDIO_WAITTYPE_NO);
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¥ sdio_csm_enable
PR ¥sdio_csm_enablefiiid Il F %

#£ 3-457. ¥ sdio_csm_enable

R B FR sdio_csm_enable
R void sdio_csm_enable(void);
Thgedid fHRE A 2R
Vit dis
AN
WANSE{in}
A S8 {out}
& Bl
i

[* enable the CSM(command state machine) */

sdio_csm_enable();

¥ sdio_csm_disable

P #sdio_csm_disableftfiik W, T %

# 3-458. ¥ sdio_csm_disable

RH A sdio_csm_disable
R void sdio_csm_disable(void);
TreefiR ARt RSN
SR A
B R
MASH{in}
A 2%{out}
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R AME

LR
/* disable the CSM(command state machine) */

sdio_csm_disable();

¥ sdio_command_index_get
B #sdio_command_index_get#ifiik . F -

R 3-459. K sdio_command_index_get

R sdio_command_index_get
R BR T uint8_t sdio_command_index_get(void);
B21): i P BRI b — R R ) iy 4 22 5
VS
AR
MASH(in}
miiZ%{out}
& EE
uint8_t YR R i 4 2R
ol

/* get SDIO command index */
uint8_t sdio_commond_value;

sdio_commond_value = sdio_command_index_get();

K% sdio_response_get
P #¥(sdio_response_getiiik I T %

# 3-460. K # sdio_response_get

BT sdio_response_get
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R uint32_t sdio_response_get(uint32_t responsex);
ThReHnR BRI — e oL ) B Ui i 4
S
B A %
MANSH{in}
responsex SDIOi

SDIO_RESPONSEOQO

R [31:0[/RMAK. [127:96]

SDIO_RESPONSE1

R [95:64]

SDIO_RESPONSE?2

FmR [63:32]

SDIO_RESPONSE3

WA [31:1], 0 EALO

¥ H 2% {out}

R EME

uint32_t

bk 157 AR 4

.

[* store the CIDO numbers */

uint32_t sdio_cid[O0];

sdio_cid[0] = sdio_response_get(SDIO_RESPONSEDO0);

% sdio_data_config

PR #sdio_data_config#ifiid L T~ 3K

# 3-461. K H sdio_data_config

B AT sdio_data_config
FHET void sdio_data_config(uint32_t data_time?ut, uint32_t data_length, uint32_t
data_blocksize);
ThRestid Pie B A I A RE A ok
FeRF M
AR
MANSH{in}
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data_timeout

RN ] 31 e B B S

SIZE_4BYTES

BAZSE{in}
data_length AL IR T
WMASH{in}
data_blocksize L R ETRN NN
SDIO_DATABLOCK .
~ PN =197
SIZE_1BYTE
SDIO_DATABLOCK BN =297
SIZE_2BYTES
SDIO_DATABLOCK BN = 4577

SDIO_DATABLOCK
SIZE_8BYTES

B = 87

SDIO_DATABLOCK
SIZE_16BYTES

XA =167

SDIO_DATABLOCK
SIZE_32BYTES

PR/ = 32775

SDIO_DATABLOCK
SIZE_64BYTES

RN = 6471

SDIO_DATABLOCK
SIZE_128BYTES

BRRA = 1285

SDIO_DATABLOCK
SIZE_256BYTES

BRRA = 25651

SDIO_DATABLOCK
SIZE_512BYTES

BARN = 51277

SDIO_DATABLOCK
SIZE_1024BYTES

BeR/h = 10247775

SDIO_DATABLOCK
SIZE_2048BYTES

BN = 20487

SDIO_DATABLOCK
SIZE_4096BYTES

BeK/h = 4096777

SDIO_DATABLOCK

SIZE_8192BYTES

B = 819277
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SDIO_DATABLOCK
SIZE_16384BYTES

PR/ = 163845

2% {out}

R AME

Blhn:

[* configure SDIO data */

sdio_data_config(0, 0, SDIO_DATABLOCKSIZE_1BYTE);

¥ sdio_data_transfer_config

P #sdio_data_transfer_configittiik W, %

R 3-462. K sdio_data_transfer_config

E_BLOCK

R sdio_data_transfer_config
void sdio_data_transfer_config(uint32_t transfer_mode, uint32_t
transfer_direction);
ThReR TiC. B B A% Fa B U 7 1)
VR s
51 FH R 2
WANSH{in}
transfer_mode B AL R =0
SDIO_TRANSMOD
N Yotz

SDIO_TRANSMOD

AL ESDIO 2 T i f i =X

CTION_TOSDIO

E_STREAM
WASH{in}

transfer_direction KAEAL 5T 1)
SDIO_TRANSDIRE

N BHHHERR -

CTION_TOCARD

SDIO_TRANSDIRE

- MR rhs R
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2% {out}

B EE

(LR
[* configure SDIO data transmisson */

sdio_data_transfer_config(SDIO_TRANSDIRECTION_TOSDIO,
SDIO_TRANSMODE_BLOCK);

R sdio_dsm_enable

B #sdio_dsm_enabledffiik I F 3%

# 3-463. X sdio_dsm_enable

R sdio_dsm_enable
RHE T void sdio_dsm_enable(void);
TheeR 5 B R A B PR B RS L
yinuS: i
AR
MASH{in}
Az {out}
&

fBiltn.
/* enable the DSM(data state machine) */

sdio_dsm_enable();

% sdio_dsm_disable

P ¥sdio_dsm_disableftiid W, %
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R 3-464. K sdio_dsm_disable

R sdio_dsm_disable
R void sdio_dsm_disable(void);
hRefid AR RERAR AL T BRI S
SR At
15 18 F PR
WMASH{in}
iS4 {out}
REE
g

[* disable the DSM(data state machine) */
sdio_dsm_disable();
¥ sdio_data_write

P ¥sdio_data_writefffiik . %

+ 3-465. KH sdio_data_write

R sdio_data_write
RHETY void sdio_data_write(uint32_t data);
TiReftid FERIEFIFOR S NHHE (—A )
Fe Rk AF
B F R4
MASH{in}
data R B A320 Hi ¥
A z%out}
AL
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[* write data(one word) to the transmit FIFO */

sdio_data_write(0x0000 0001);

¥ sdio_data_read

PR ¥sdio_data_read#ffiik W, %

# 3-466. K sdio_data_read

R sdio_data_read
R uint32_t sdio_data_read(void);
Thged TERFIFO B I (— A7)
VS s
AN
WANSE{in}
¥ 2% {out}
IR EE

uint32_t Al ke

Biltn.
[* read data(one word) from the receive FIFO */

sdio_data_read();

% sdio_data_counter_get

B %sdio_data_counter_getitii® i, %

# 3-467. K¥ sdio_data_counter_get

B4R sdio_data_counter_get
BHETE uint32_t sdio_data_counter_get(void);
Bl) K D% SRIEAR A 2R 1R R HdlE T EOH
Fe R AF
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A F B4
WMASH{in}
2% {out}
B4 Il
uint32_t A 1 TR A B T A

il
[* get the number of remaining data bytes to be transferred to card */
uint32_t sdio_data_value;

sdio_data_value = sdio_data_counter_get();

¥ sdio_fifo_counter_get
Bk #sdio_fifo_counter_getfifiif W, T .

#* 3-468. ¥ sdio_data_counter_get

AR sdio_fifo_counter_get
RBRTE uint32_t sdio_fifo_counter_get(void);
ThgesiR MFIFO 3R BUCE B N B I ) 73
Vi {as
B A R
BANSE{in}
¥ 2% {out}
& EIE

uint32_t PR TH

it
I* get the number of words remaining to be written or read from FIFO */

uint32_t sdio_fifo_value;
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sdio_fifo_value = sdio_fifo_counter_get();

¥ sdio_dma_enable

K ¥sdio_dma_enableffiid W, F .

# 3-469. K sdio_dma_enable

R B FR sdio_dma_enable
R void sdio_dma_enable(void);
Thgedd f#15ESDIOHIDMAIE K
VS s
AN
WANSE{in}
I ZS%{out}
IR EE

Bil4n:
* enable the SDIO DMA */

sdio_dma_enable();

¥ sdio_dma_disable

P #¥sdio_dma_disablefffiik W, T %

* 3-470. E ¥ sdio_dma_disable

R AT sdio_dma_disable
¥ BT void sdio_dma_disable(void);
B5IN: X 2% SDIOKIDMAIRE 3R
FetRFAE
B R
BWANSH{in}
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2% {out}

B EE

it
/* disable the SDIO DMA */

sdio_dma_disable();
% sdio_flag_get

B ¥rsdio_flag_getitiid W, T %

# 3-471. E# sdio_flag_get

R sdio_flag_get
RHE T FlagStatus sdio_flag_get(uint32_t flag);
DRe A IR SDIOMH bR &AL
VS
B Al R
MASH{in}
flag SDIOKREALIRAS

SDIO_FLAG_CCRC

ERR iAW B 24 (CRCAIINR IO

SDIO_FLAG_DTCR
- , Bl CURGEI Y (CRCATINR IO

CERR
SDIO_FLAG_CMDT
i1y 4 A SRR A
MOUT
SDIO_FLAG_DTTM .
B4l e
ouT
SDIO_FLAG_TXUR kb s
c KIEFIFO R iR KA
SDIO_FLAG_RXOR NPT
£ BRFIFO LR A
SDIO_FLAG_CMDR iAW B 24 (CRCRE AR
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ECV

SDIO_FLAG_CMDS
END

e BRIE CRFEIND

SDIO_FLAG_DTEN
D

BIRLE R (BEit3i3s, SDIO_DATACNTNE)

SDIO_FLAG_STBIT
E

BSE2 Mnral GEIVAE RS

SDIO_FLAG_DTBL

Hmtk C&/ 4 (CRCRINERD

KEND

SDIO_FLAG_CMDR
IETEAE i 4

UN
SDIO_FLAG_TXRU -
: IETE AR

SDIO_FLAG_RXRU o

IEFEBSCER

N

SDIO_FLAG_TFH

RIEFIFOF-7: B/DIEAH 8N F A5 N BIFIFOH

SDIO_FLAG_RFH

PEURFIFOE3: FIFOH B/ iE 84N 7 m 4 1 B

SDIO_FLAG_TFF KILFIFOR
SDIO_FLAG_RFF PECFIFO ik
SDIO_FLAG_TFE RILFIFORNZ
SDIO_FLAG_RFE BARFIFO RS
SDIO_FLAG_TXDT s N N
RIEFIFOH IR A 2
VAL
SDIO_FLAG_RXDT N N
B FIFOH 4R 21

VAL

SDIO_FLAG_SDIOI
NT

SD /O i 2821k

SDIO_FLAG_ATAE
ND

CE-ATAMm A 52 lifs 5 B (U H-FCMD61)

S {out}

R EME
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FlagStatus SET B RESET

Bilhn.
[* get the flags state of SDIO */
FlagStatus flag_value;

flag_value = sdio_flag_get(SDIO_FLAG_RFH);

B % sdio_flag_clear

P #¥sdio_flag_cleardifiid W, K % -

R 3-472. ¥ sdio_flag_clear

RE ALK sdio_flag_clear
R void sdio_flag_clear(uint32_t flag);
ThRedtiiR TE B SDIOMIFR EALRES
Joghsk
BV e
BWAZSH{in}
flag SDIOFR &bk A

SDIO_FLAG_CCRC
ERR

iAW B 24 (CRCAIINR IO

SDIO_FLAG_DTCR
- , Bl CURGEI Y (CRCATINR IO

CERR
SDIO_FLAG_CMDT
7y 4 1A 8 B
MOUT
SDIO_FLAG_DTTM .
pgz i)

ouT

SDIO_FLAG_TXUR
E

KIEFIFO R R R AL

SDIO_FLAG_RXOR
E

BERFIFO L i AR K A=

SDIO_FLAG_CMDR
ECV

i B 2R (CRCAINE LD

SDIO_FLAG_CMDS .
A RKIE ORI

END
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SDIO_FLAG_DTEN
D

Bmat ol CBdEi 5, SDIO_DATACNTAZE)

SDIO_FLAG_STBIT
E

S ERIG AR

SDIO_FLAG_DTBL
KEND

itk DA E Y (CRCRINERD)

SDIO_FLAG_SDIOI
NT

SD /O i L2k

SDIO_FLAG_ATAE
ND

CE-ATAMm 4 52 ilif5 5 B8 (U HFCMD61)

¥ HiZ2H{out}

IR B

.

[* clear the pending flags of SDIO */

sdio_flag_clear(SDIO_FLAG_DTCRCERR);

¥ sdio_interrupt_enable

P #sdio_interrupt_enablefffiik I, T %

R 3-473. K sdio_interrupt_enable

R sdio_interrupt_enable
RBETY void sdio_interrupt_enable(uint32_t int_flag);
ThRedtid 1 i SDIOH b7
FetRFAE
B F R4
MASH{in}
int_flag SDIOH WA B AR

SDIO_INT_CCRCE
RR

ir 4 Wi R CRCHR 7

SDIO_INT_DTCRC

H I CRCER R b
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ERR
SDIO_INT_CMDTM
-~ 1y 4 WA S B T
ouT
SDIO_INT_DTTMO
- KA R T B
uT
SDIO_INT_TXURE RIZFIFOT i £ 1 H 1B

SDIO_INT_RXORE

BECFIFO b3t 4 15 v

SDIO_INT_CMDRE

i A Wi S LA
cv
DSE
SDIO_INT_CM PO p———
ND
SDIO_INT_DTEND B 225 R
SDIO_INT_STBITE AR % H I
SDIO_INT_DTBLKE
- NE) B B &% E IR
DIO_INT_CMDRU
SPlo_ - AR i &b
SDIO_INT_TXRUN TEFEAR S EE
SDIO_INT_RXRUN IEFEBWCER i
SDIO_INT_TFH RIEFIFOFi% i
SDIO_INT_RFH B FIFOF33 7
SDIO_INT_TFF R FIFOH iy
SDIO_INT_RFF BEURFIFO H 1
SDIO_INT_TFE KIEFIFOZS i
SDIO_INT_RFE BEURFIFOZ it
SDIO_INT_TXDTVA
- |__ RIEFIFO R [ HUHE A 20
DIO_INT_RXDTV
SDIOINT_ P FIFOH FI B A k0 W

AL

SDIO_INT_SDIOIN
T

SD /O W L i Iy

SDIO_INT_ATAEN

CE-ATAf 2 58 ife 5 il i
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#H S {out}

B EE

.

/* enable the SDIO corresponding interrupts */

sdio_interrupt_enable(SDIO_INT_CCRCERR | SDIO_INT_DTTMOUT | SDIO_INT_RXORE

| SDIO_INT_DTEND | SDIO_INT_STBITE);

¥ sdio_interrupt_disable
B #sdio_interrupt_disablefiiit W, T %

#® 3-474. ¥ sdio_interrupt_disable

R sdio_interrupt_disable
RHET void sdio_interrupt_disable(uint32_t int_flag);
DhfetiAd A HESDIOH T
i S s
B Al R
MASH{in}
int_flag SDIOH Wikr EALRZS

SDIO_INT_CCRCE

i A 3 CRC 48 1% Hh

uT

RR
SDIO_INT_DTCRC . \
HAECRCEHE R
ERR
SDIO_INT_CMDTM
i A Wi B R A H b
ouT
SDIO_INT_DTTMO -
B R i v b

SDIO_INT_TXURE

RIZFIFOTT i 15 Hh

SDIO_INT_RXORE

B FIFO b i 4 % A by

SDIO_INT_CMDRE

iR ISARE LGl ]
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cv
SDIO_INT_CMDSE )
-~ fir & 2R E
ND
SDIO_INT_DTEND Fdm 45 A rp

SDIO_INT_STBITE

AR R T T

SDIO_INT_DTBLKE

AL

\D KR ORI R
SDIO_INT_CMDRU
- N— IETEAR i & R W7
SDIO_INT_TXRUN TEFEAR S ECE
SDIO_INT_RXRUN TEFEH WA
SDIO_INT_TFH RIEFIFOFi% i i
SDIO_INT_RFH PLCFIFOF3 b
SDIO_INT_TFF RIEFIFOH Ik
SDIO_INT_RFF B FIFOM i
SDIO_INT_TFE RIEFIFOZ i
SDIO_INT_RFE B FIFOZ iy
SDIO_INT_TXDTVA
B |__ RIEFIFO [ HHE A 20+ i
SDIO_INT_RXDTV
-~ P FIFOH B 440+ Wi

SDIO_INT_SDIOIN
T

SD /O i 282 by

SDIO_INT_ATAEN
D

CE-ATAM A 5E A5 5 LRI I8

W HZSH{out}

R EME

i

[* disable the SDIO interrupt */
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sdio_interrupt_disable(SDIO_INT_DTCRCERR);

K% sdio_interrupt_flag_get

P #¥sdio_interrupt_flag_getdifiid W N %

£ 3-475. E¥# sdio_interrupt_flag_get

R B FR sdio_interrupt_flag_get
R FlagStatus sdio_interrupt_flag_get(uint32_t int_flag);
Thgedig BRI SDIOHT H Wb E LR
VS
AN
HMASH{in}
int_flag SDIOH Wikr EALRZS

SDIO_INT_FLAG_C

i A 3 CRC 48 1% Hh b

XURE

CRCERR
SDIO_INT_FLAG_D N .
HARECRCES % bt
TCRCERR
SDIO_INT_FLAG_C
ity - i ]S R ) R
MDTMOUT
SDIO_INT_FLAG_D .
Evere el
TTMOUT
SDIO_INT_FLAG_ T - ot ik s
KIEFIFOF i £ i 7 b

SDIO_INT_FLAG_R

BEFIFO I35 i v I

XORE
SDIO_INT_FLAG_C N
iAW S 2 B0
MDRECV
SDIO_INT_FLAG_C =
A4 CR I
MDSEND
SDIO_INT_FLAG_D -
Hidl 45 o
TEND
SDIO_INT_FLAG_S o
AR A 1 T
TBITE
SDIO_INT_FLAG_D w2 ke g o b
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FH

TBLKEND
SDIO_INT_FLAG_C
IEAEAE i 4w
MDRUN
SDIO_INT_FLAG_T o
TE A S K3 v
XRUN
SDIO_INT_FLAG_R .
IEAE B o e
XRUN
SDIO_INT_FLAG_T . "
FRIKFIFOE 3 ik
FH
SDIO_INT_FLAG_R -
B FIFO 335 v lhr

SDIO_INT_FLAG_T

R I%FIFOTH o W

XDTVAL

FF
SDIO_INT_FLAG_R N "
B FIFOTH F ik
FF
SDIO_INT_FLAG_T s
RIEFIFOZS
FE
SDIO_INT_FLAG_R N .
B FIFOZS iy
FE
SDIO_INT_FLAG_T . . N
RIEFIFOH 8 25 W

SDIO_INT_FLAG_R
XDTVAL

FUFIFO R 1 Bt A 2

SDIO_INT_FLAG_S
DIOINT

SD /O i 242U 87

SDIO_INT_FLAG_A

CE-ATAM A 5 A5 5 BRI 8T

TAEND
2% {out}
R E{E
FlagStatus SET & RESET

it

/* get the interrupt flags state of SDIO */
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FlagStatus flag_value;

flag_value = sdio_interrupt_flag_get(SDIO_INT_FLAG_DTEND);

¥ sdio_interrupt_flag_clear

P #sdio_interrupt_flag_clearfffiik W, %

R 3-476. K sdio_interrupt_flag_clear

R sdio_interrupt_flag_clear
R R TE void sdio_interrupt_flag_clear(uint32_t int_flag);
ThReR T B SDIOI Hh b AR A
SR
AL
HAZSH{in}
int_flag SDIOH Wi AR

SDIO_INT_FLAG_C

iAW B CRCA 1 7 e

TBITE

CRCERR
SDIO_INT_FLAG_D . ,
B CRCES =
TCRCERR
SDIO_INT_FLAG_C
iy A WA 7RG A H BT
MDTMOUT
SDIO_INT_FLAG D y
B A
TTMOUT
SDIO_INT_FLAG_T . ot s
RIEFIFOT i 5 15 H
XURE
SDIO_INT_FLAG_R e ptt
B FIFO L 3 F 5 r hy
XORE
SDIO_INT_FLAG_C
iy A Wi B EL 2R UL P BT
MDRECV
SDIO_INT_FLAG_C s
fir S BRI
MDSEND
SDIO_INT_FLAG D N i}
B 25 R v
TEND
SDIO_INT_FLAG_S o its
LR AR T
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SDIO_INT_FLAG_D
TBLKEND

Hds e CURIE ) CLARS T

SDIO_INT_FLAG_S
DIOINT

SD /O Wr 2 3zl iy

SDIO_INT_FLAG_A
TAEND

CE-ATAf 2 5 U5 5 S b b

2% {out}

R EME

.

[* clear the interrupt pending flags of SDIO */

sdio_interrupt_flag_clear(SDIO_INT_FLAG_DTEND);

¥ sdio_readwait_enable

P #¥sdio_readwait_enablefiliit i, % :

* 3-477. B ¥ sdio_readwait_enable

€4 sdio_readwait_enable
R void sdio_readwait_enable(void);
IReHd RSB AR (ILIRSD /O
e fas
5% 1R FH e
WANSH{in}
2% {out}
R [EME

i

[* enable the read wait mode(SD 1/O only) */
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sdio_readwait_enable();

¥ sdio_readwait_disable
P ¥sdio_readwait_disableftiiR I, F %

# 3-478. B sdio_readwait_disable

R B FR sdio_readwait_disable
R void sdio_readwait_disable(void);
Thgedid ARGE AR (I PRSD I/OREE)
VS s
AN
WANSE{in}
A S8 {out}
& Bl

Biltn.
[* disable the read wait mode(SD 1/O only) */

sdio_readwait_disable();

¥ sdio_stop_readwait_enable

P #sdio_stop_readwait_enableftiik I, T %

R 3-479. K ¥ sdio_stop_readwait_enable

AR sdio_stop_readwait_enable
R void sdio_stop_readwait_enable(void);
ThRestid e fF LA I R M ThRE (X PRSD VO
VRS s
AL
MANSH{in}
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2% {out}

B EE

.

/* enable the function that stop the read wait process(SD 1/O only) */

sdio_stop_readwait_enable();

¥ sdio_stop_readwait_disable

B #sdio_stop_readwait_disableftiid i, %

#* 3-480. K sdio_stop_readwait_disable

R sdio_stop_readwait_disable
RHET void sdio_stop_readwait_disable(void);
TRk AEBEIT LA 2 T RE (XPRSD 11O
VS s
B A R
BANSE{in}
I S%{out}
IR EE

Biltn.

/* disable the function that stop the read wait process(SD 1/O only) */

sdio_stop_readwait_disable();

% sdio_readwait_type_set

P ¥sdio_readwait_type setfffiid I %

# 3-481. ¥ sdio_readwait_type_set

BB AR

sdio_readwait_type_set

401



Z

GigaDevice

GD32F403xx [#] 44 7 {5 F 45 7

R void sdio_readwait_type_set(uint32_t readwait_type);
ThReHnR BB (UPRSD /O
S

B A %

WASH{in}

readwait_type

SD /0 &5

SDIO_READWAITT
YPE_CLK

552 1ESDIO_ CLKI % 4%

SDIO_READWAITT
YPE_DAT2

{#FISDIO_DAT[2] #%#ilisasdy

¥ HZ2H{out}

R EME

it

[* set the read wait type(SD 1/O only) */

sdio_readwait_type_set(uint32_t readwait_type);

¥ sdio_operation_enable

P #sdio_operation_enableffiik I, T %

+ 3-482. ¥ sdio_operation_enable

AR sdio_operation_enable
BHETE void sdio_operation_enable(void);
BPl:(i:3% fHRESD I/ORLx T E # 1 (UPRSD 1/O#E )
SR A
B R
MASH{in}
A z%out}
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.

/* enable the SD I/O mode specific operation(SD I/O only) */

sdio_operation_enable();

¥ sdio_operation_disable

P #sdio_operation_disableftiid I, T %

# 3-483. B sdio_operation_disable

R sdio_operation_disable
RHE T void sdio_operation_disable(void);
TheeHR ZERESD IORLAURE E i fE (ILBRSD 1/O# )
Sarsktt
A5 VR FH B
WANSE{in}
I S%{out}
& EI{E

Biltn.

[* disable the SD I/O mode specific operation(SD 1/O only) */

void sdio_operation_disable();

% sdio_suspend_enable

P ¥sdio_suspend_enablefiliid i, % :

R 3-484. K sdio_suspend_enable

BT sdio_suspend_enable
R void sdio_suspend_enable(void);
ThRestid fiFESD VOFFHA (XFRSD /O
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So kA
AIEDE
MASH{in}
S {out}
& [EIME
il

/* enable the SD /O suspend operation(SD I/O only) */

sdio_suspend_enable();

¥ sdio_suspend_disable
pF $sdio_suspend_disablef#id Il &:

R 3-485. K sdio_suspend_disable

B AT sdio_suspend_disable
RBRTE void sdio_suspend_disable(void);
TiReftid 256ESD OEMFIE N (ALFRSD 11040
Vi {as
B A R
WANSH{in}
¥ 2% {out}
& EIE

4
[* disable the SD I/O suspend operation(SD I/O only) */
sdio_suspend_disable();
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¥ sdio_ceata_command_enable

K ¥sdio_ceata_command_enableffiik W, T %

# 3-486. K sdio_ceata_command_enable

R AR sdio_ceata_command_enable
R void sdio_ceata_command_enable(void);
Thgedid i ECE-ATAf 2 (LR CE-ATAR )
Vit dis
AN
BASH{in}
I ZS%{out}
IR EE

it
[* enable the CE-ATA command(CE-ATA only) */

sdio_ceata_command_enable();

¥ sdio_ceata_command_disable

P #sdio_ceata_command_disableffiik I, T %

* 3-487. ¥ sdio_ceata_command_disable

AR sdio_ceata_command_disable
RBR void sdio_ceata_command_disable(void);
TiReRR FERECE-ATART 2 (X FRCE-ATAR )
FetRFAE
B R
MASH{in}
wHSH{out}
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LR
[* disable the CE-ATA command(CE-ATA only) */

sdio_ceata_command_disable();

¥ sdio_ceata_interrupt_enable
B #sdio_ceata_interrupt_enabledffiik I, %

R 3-488. K sdio_ceata_interrupt_enable

R sdio_ceata_interrupt_enable
R BR T void sdio_ceata_interrupt_enable(void);
ThReHd f#RECE-ATAF Wi (L RCE-ATARL )
yinuS: i
A5 VR FH B
#MASH{in}
¥ 2% {out}
& [E B

fl4n:
[* enable the CE-ATA interrupt(CE-ATA only) */

sdio_ceata_interrupt_enable();

B % sdio_ceata_interrupt_disable
Pk ¥sdio_ceata_interrupt_disabled#iid I~ %

R 3-489. K sdio_ceata_interrupt_disable

Bl 840N sdio_ceata_interrupt_disable

R BT void sdio_ceata_interrupt_disable(void);
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ek ZRECE-ATAH BT (I FRCE-ATA L)
SeR M
BRI R4
WMASH{in}
2% {out}
iR [E{E
10

[* disable the CE-ATA interrupt(CE-ATA only) */

sdio_ceata_interrupt_disable();

¥ sdio_ceata_command_completion_enable
PR #sdio_ceata_command_completion_enableftii I, T %

F 3-490. ¥ sdio_ceata_command_completion_enable

R sdio_ceata_command_completion_enable
R void sdio_ceata_command_completion_enable(void);
ThRER 1 BECE-ATART 2 58 il 5 (ILRCE-ATARL )
Vinve: Jig
AR
MASH{in}
2% {out}
& [E{E

fBiltn.
/* enable the CE-ATA command completion signal(CE-ATA only) */
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sdio_ceata_command_completion_enable();

¥ sdio_ceata_command_completion_disable

P ¥sdio_ceata_command_completion_disabled#iif i, F % :

#£ 3-491. K sdio_ceata_command_completion_disable

PRI FR sdio_ceata_command_completion_disable
R void sdio_ceata_command_completion_disable(void);
TiRedtig ZEBECE-ATAR 2 78 UE 5 (VPR CE-ATAR )
VS s
AN
BASH{in}
A S8 {out}
AN

Biltn.
/* disable the CE-ATA command completion signal(CE-ATA only) */

sdio_ceata_command_completion_disable();

3.21. SPI

SPI/I2S AT DL i SPIPMY ELI12S & A 5 M st & 3t 471815 . F113.21. 13k 7 SPI/I2S
(12728522, 2= 73.21.2%F SPI/I2SFE sk Bk 47 3 1 o

3.21.1. VAN &= e gL

SPI/I2SEF 78 F R N N R
£ 3-492. SPI/12S & HF%

T ANR TR
SPI_CTLO 5 1 25 /7280
SPI_CTL1 A A2 1
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GigaDevice
E¥ed s FAERERE
SPI_STAT REFHAE
SPI_DATA A o 2%
SPI_CRCPOLY CRCZ A T 745
SPI_RCRC B CRCZ 188
SPI_TCRC KILCRCHF#
SPI_I2SCTL 12S$5 i T 7 2%
SPI_I2SPSC |2 i 73 371 25 A7 2%
SPI_QCTL VU % SPIE ] 27 A7 2
3.21.2.  AMEPEREUHH
SPI/12S [ b F 5 Z 4 R TR «
# 3-493. SPI/12S FEER#
FER B FE R iR
spi_i2s_deinit A HMESPIX/12Sx

spi_struct_para_init

e SPILE K A T AT S Bl s AL A ERIE

spi_init WLt SPIX
spi_enable {HEESMESPIX
spi_disable KRS SPIX

i2s_init WIUEA A A12SX

i2s_psc_config

Tic B 12Sx T 73 S

i2s_enable

fi RESNI2SX

i2s_disable

R REANK12SX

spi_nss_output_enable

1 B4 A SPIX NSSHiH!

spi_nss_output_disable

RSN SPIx NSSHi

spi_nss_internal_high

NSSH AR FNSS 5| iz =

spi_nss_internal_low

NSSH AT FNSS | JHIHiAE

spi_dma_enable

{41 % SPIXIDMAL g

spi_dma_disable

S He /MR SPIXIFIDMAL) BE
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PERBATR

2k

spi_i2s_data_frame_format_config

T B A% SPIX/I 2 S HR A% 2

Spi_i2s_data_transmit

spi_i2s_data_receive

ENEAE R

spi_bidirectional_transfer_config

Fic B 41 15 SPIX 1 £l 1% 4 7 17

spi_crc_polynomial_set

BEE AMESPIXFICRC S Wi H

spi_crc_polynomial_get

RIS S SPIXIFCRCZ Wi U {H

spi_crc_on FFF4MESPIXIFICRC I BE
spi_crc_off X4 SPIXCRC I fE
spi_crc_next W B AMESPIX R — IR $dE NCRCIE
spi_crc_get HMESPIXIRELCRCIA

spi_ti_mode_enable

{HHESPI T

spi_ti_mode_disable

HREESP] T,

spi_nssp_mode_enable

{HEESPI NSS ks 2

spi_nssp_mode_disable

#HEESPI NSSk =

spi_quad_enable

fERENY 2k SPIFE 2,

spi_quad_disable

FERE T2 SPIR L

spi_quad_write_enable

{FREPUZESPIE

spi_quad_read_enable

fFREPU 2L SPIiE

spi_quad_io23_output_enable

{FGESPI_IO2F1SPI_IO3%i

spi_quad_io23_output_disable

EHESPI_IO2FISPI_IO3%i H

spi_i2s_interrupt_enable

1 B AN SPIX/12SxH B

spi_i2s_interrupt_disable

S BEAMAESPIX/I2SxH

spi_i2s_interrupt_flag_get

FRELAP A SPIX/I2SX T Btk 24

spi_i2s_flag_get

SRELAIME SPIX/I12Sxbr FR A

spi_crc_error_clear

TEIRSPIX CRCAY IR bR RS
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ZEM4k spi_parameter_struct

# 3-494. %)k spi_parameter_struct

B R AR

Thresg

device_mode

fic B SPIA EHLE AL L

(SPI_MASTER, SPI_SLAVE)

trans_mode

sl

(SPI_TRANSMODE_FULLDUPLEX, SPI_TRANSMODE_RECEIVEONLY,
SPI_TRANSMODE_BDRECEIVE, SPI_TRANSMODE_BDTRANSMIT)

frame_size

Kot ouks sClC B

(SPI_FRAMESIZE_16BIT, SPI_FRAMESIZE_8BIT)

nss

fic B NS'S HH #1F SR -2 il

(SPI_NSS_SOFT, SPI_NSS_HARD)

endian

R B B 2

(SPI_ENDIAN_MSB, SPI_ENDIAN_LSB)

clock_polarity_phas

e

FRAALANRR 4 BC B

(SPI_CK_PL_LOW_PH_1EDGE, SPI_CK_PL_HIGH_PH_1EDGE,
SPI_CK_PL_LOW_PH_2EDGE, SPI_CK_PL_HIGH_PH_2EDGE)

prescale

SPIBEP T/ 40 R 2L

(SPI_PSC_n (n=2,4,8,16,32,64,128,256))

BB spi_i2s_deinit

B ¥spi_i2s_deinitfffiik W%

R 3-495. K spi_i2s_deinit

AR spi_i2s_deinit
RHRTE void spi_i2s_deinit(uint32_t spi_periph);
DResiiR S ALHMESPIX/I2SX
FeRF M -
51 F R rcu_periph_reset_enable / rcu_periph_reset_disable
BANSE{in}
spi_periph A& SPIX
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SPIx x=0,1,2

2% {out}

R AME

54
/* reset SPIO */

spi_i2s_deinit(SPIO0);

¥ spi_struct_para_init

PR #spi_struct_para_initfifiik W%

R 3-496. KH spi_struct_para_init

R spi_struct_para_init
R T void spi_struct_para_init(spi_parameter_struct* spi_struct);
ThRedtid K SPIZE R AR b T Z B iRt N BRI
SeRE A
AL L
WMANSH{in}
¥ 2% {out}
spi_struct SPIFIMHA AR, ERR NI S5 2 3-494. LS#7&spi parameter struct
R EE

4
/[* initialize the parameters of SPI */
spi_parameter_struct spi_init_struct;

spi_struct_para_init(&spi_init_struct);

B %L spi_init

B Kspi_initfik WL R 2
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R 3-497. Y spi_init

R spi_init
R void spi_init(uint32_t spi_periph, spi_parameter_struct* spi_struct);
B1): b MRS SPIX
FaRFA
AL
WASH{in}
spi_periph AMESPIX
SPIx x=0,1,2
WANSH{in}
spi_struct WG L EEMfAs, SRR 2 5% & 3-494. £##fspi parameter struct
¥ HiZ2H{out}
& B {H

it

[* initialize SPI0 */

spi_parameter_struct spi_init_struct;

spi_init_struct.trans_mode
spi_init_struct.device_mode
spi_init_struct.frame_size
spi_init_struct.clock_polarity_phase
spi_init_struct.nss
spi_init_struct.prescale
spi_init_struct.endian

spi_init(SPI10, &spi_init_struct);

¥ spi_enable

P %spi_enablefiii® W N #:

= SPI_TRANSMODE_BDTRANSMIT;

= SPI_MASTER;

= SPI_FRAMESIZE_8BIT;

= SPI_CK_PL_HIGH_PH_2EDGE;
= SPI_NSS_SOFT:

= SPI_PSC_8;

= SPI_ENDIAN_MSB;
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R 3-498. B spi_enable

R spi_enable
R void spi_enable(uint32_t spi_periph);
TheeHR fdBESMAESPIX
Jo A
Al RS
WASH{in}
spi_periph 4 BESPIX
SPIx x=0,1,2
i 2%{out}
I8 [ fE
Bt
/* enable SPIO */
spi_enable(SPI0);
BB ¥ spi_disable
Pk ¥spi_disablefifiik W, T %
& 3-499. EKH spi_disable
B AT spi_disable
BHETE void spi_disable(uint32_t spi_periph);
ThRedtid AERE SN SPIX
SR A
B R
MASH{in}
spi_periph 4 BESPIX
SPIx x=0,1,2
wHSH{out}
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54
[* disable SPI0 */

spi_disable(SPI10);

BR# i2s_init

PR B2 inithiik WL T %

£ 3-500. ¥ i2s_init

B i2s_init
void i2s_init(uint32_t spi_periph,uint32_t i2s_mode, uint32_t i2s_standard,
R ET _init( _IO_IOP o128 _tlzs_
uint32_t i2s_ckpl);
ThgEdR WIth Ik Ah 125X
VS s
A5 18 F e
WMASH{in}
spi_periph A& SPIX
SPIx x=1,2
WASH{in}
i2s_mode 12SI8 17K
12S_MODE_SLAVE
- - 12S MWL 5
X
12S_MODE_SLAVE
- - 12S ML HZ A% X
RX
I2S_ MODE_MASTE
12S F ML IERE
RTX
12S_MODE_MASTE
- - 12S FHLH oA =X
RRX
BMASH{in}
i2s_standard 12ShrifEi
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12S_STD_PHILLIPS

12S KRR bRt

12S_STD_MSB

12S MSBXT 5 hr ik

12S_STD_LSB

12S LSBX} ¥ brifE

12S_STD_PCMSHO
RT

12S PCMZ%E i bR

12S_STD_PCMLON

12S PCMKibr v

G
WMASH{in}
i2s_ckpl 12875 PREAR A b Al
I2S_CKPL_LOW 12S_CKZS PRARAS A P

12S_CKPL_HIGH

12S_CK=Z HARAS N s

i S 4{out}

IR B

Biltn.

* initialize 12S1 */

i2s_init(SPI1, 12S_MODE_MASTERTX, 12S_STD_PHILLIPS, 12S_CKPL_LOW);

% i2s_psc_config

PRHi2s_psc_configitfiid il 3K :

R 3-501. ®# i2s_psc_config

AR i2s_psc_config
R void i25_psc_confi9(uint32_t spi_periPh, uint§2_t i2s_audiosample, uint32_t
i2s_frameformat, uint32_t i2s_mckout);
ThRestid Fic & 1 2SX T 43 S 3%
SRR
A A F R rcu_clock_freq_get
BANSE{in}
spi_periph A& SPIX
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SPIx

x=1,2

WASH{in}

i2s_audiosample

12S & ARFEA R

12S_AUDIOSAMPL
E_8K

FCRAEF N8KHzZ

12S_AUDIOSAMPL
E 11K

FHCRFENR N11KHz

12S_AUDIOSAMPL
E_16K

FARFE A N 16KHzZ

12S_AUDIOSAMPL
E_22K

HHCRFENR N22KHz

12S_AUDIOSAMPL
E_32K

HHCRFEAR N32KHz

12S_AUDIOSAMPL
E_44K

FARFE A N 44KHzZ

12S_AUDIOSAMPL
E_48K

HHCRFENER NA8KHzZ

12S_AUDIOSAMPL
E_96K

F AR R A 96KHzZ

12S_AUDIOSAMPL

HMURFE IR N192KHZ

E_192K
#MASH{in}
i2s_frameformat 12SH A B AN IE TE K

12S_FRAMEFORMA
T_DT16B_CH16B

12SEHE K N16hr, EiEKE 1607

12S_FRAMEFORMA
T_DT16B_CH32B

12SEHE K E N16h, WEKE 3207

12S_FRAMEFORMA
T_DT24B_CH32B

12SEHE K& h24hr, BiEKE 32107

12S_FRAMEFORMA
T_DT32B_CH32B

12SEUE K 3247, IHIE K A32107

EWAZH{in}

i2s_mckout

12S_MCK%i Hi 1 fE
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12S_MCKOUT_ENA
BLE

12S_MCK# ! ff g

12S_MCKOUT_DIS

12S_MCKHi 2k 1k
ABLE

#H S {out}

B EE

il :
[* configure 12S1 prescaler */

i2s_psc_config(SPI1, [2S_AUDIOSAMPLE_44K, [2S_FRAMEFORMAT DT16B_CH16B,
12S_MCKOUT _DISABLE);

R i2s_enable

PR %i2s_enablefiiik W T %

# 3-502. ¥# i2s_enable

R i2s_enable
R void i2s_enable(uint32_t spi_periph);
TiReftid g4k %12Sx
Fe Rk AF
e F R
NS H{in}
spi_periph AP SPIX
SPIx x=1,2
A z%out}
p A Il
4

/* enable 12851 */
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i2s_enable(SPI1);

K% i2s_disable

P %i2s_disableftliid W~ % -
£ 3-503. ¥ i2s_disable

R B FR i2s_disable
RHRE T void i2s_disable(uint32_t spi_periph);
ket EERESMEI2SX
Vs s
B F e
MBS H{in}
spi_periph A SPIX
SPIx x=1,2
s S%{out}
p IR

it
/* disable 1251 */

i2s_disable(SPI1);

K spi_nss_output_enable

P %spi_nss_output_enablefffiik I, T %

* 3-504. ¥ spi_nss_output_enable

R spi_nss_output_enable
RBETY void spi_nss_output_enable(uint32_t spi_periph);
TheeHR g4 5 SPIx NSSHi
Fe A
B A R
MASH{in}

419



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

spi_periph

A& SPIX

SPIx

x=0,1,2

#H 2% {out}

B EE

(LR
/* enable SPIO NSS output */

spi_nss_output_enable(SPIO0);

B spi_nss_output_disable

P %spi_nss_output_disableftiid I, T %

# 3-505. BK# spi_nss_output_disable

R spi_nss_output_disable
RBRTE void spi_nss_output_disable(uint32_t spi_periph);
B}z by A BESMESPIX NSSHin i
Fe R
B Al R
MASH{in}
spi_periph A& SPIX
SPIx x=0,1,2
i H{out}
R EME

4
/* disable SPI0 NSS output */

spi_nss_output_disable(SPI10);
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B % spi_nss_internal_high

P ¥ispi_nss_internal_highitfiik W F %

# 3-506. X¥# spi_nss_internal_high

R AR spi_nss_internal_high
R void spi_nss_internal_high(uint32_t spi_periph);
B1): 5B NSSH AR FNSS I L %
S
B R
M\ H{in}
spi_periph A& SPIX
SPIx x=0,1,2
S {out}
R E{E

fl4n:
/* SPIO NSS pin is pulled high level in software mode */

spi_nss_internal_high(SPI10);

R spi_nss_internal_low

P %ispi_nss_internal_lowHiiid I, K 2%

R 3-507. EKH spi_nss_internal_low

R spi_nss_internal_low
RBETY void spi_nss_internal_low(uint32_t spi_periph);
TheeHR NSSH AR FNSSH| HIHA
Fe A
B F R4
MASH{in}
spi_periph SMEESPIX
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SPIx x=0,1,2

2% {out}

R AME

LR
/* SPI0O NSS pin is pulled low level in software mode */

spi_nss_internal_low(SPI0);

¥ spi_dma_enable

% %spi_dma_enablefiiik I, T 3%

3+ 3-508. ¥ spi_dma_enable

R spi_dma_enable
R T void spi_dma_enable(uint32_t spi_periph, uint8_t spi_dma);
DRe A g4 SPIXITDMAT fit
SeRE A
AL L
WMANSH{in}
spi_periph HMESPIX
SPIx x=0,1,2
MASH(in}
spi_dma SPI DMAR
SPI‘DMAI;TRANSM SPIK %%z X DMAfEfig
oA RECEY SPHEIENIX DMALL 2
2 {out}
R EME
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it
/* enable SPIO0 transmit data DMA function */

spi_dma_enable(SPI0, SPI_DMA_TRANSMIT);

¥ spi_dma_disable

i ¥ispi_dma_disabledifiit i, N % :

# 3-509. X¥# spi_dma_disable

R spi_dma_disable
RHE T void spi_dma_disable(uint32_t spi_periph, uint8_t spi_dma);
BYi): 5 by AR RESMESPIXIIDMATA fit
S i
A
MASH{in}
spi_periph A SPIX
SPIx x=0,1,2
MASH{in}
spi_dma SP| DMARE
SPI‘DMAI;TRANSM SPIK %4 X DMATE fig
SP"DMAE_RECEN SPIEH 2 X DMAfEfig
i H{out}
& [EE

iy
/* disable SPI0 transmit data DMA function */

spi_dma_disable(SPI0, SPI_DMA_TRANSMIT);

B # spi_i2s_data_frame_format_config

B #(spi_i2s_data_frame_format_config#iliik Il T~ %
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£ 3-510. K spi_i2s_data_frame_format_config

HRE B spi_i2s_data_frame_format_config
R void spi_i2s_data_frame_format_config(uint32_t spi_periph, uint16_t
frame_format);
ThRefiR Fic B 4 SPIX/12Sx 5 df A 5
VRS s
GALNEDEE
WMASH{in}
spi_periph A& SPIX
SPIx x=0,1,2
WMASH{in}
frame_format SPITR /N

SPI_FRAMESIZE_1

SPI 1647 H 45 i 5%
6BIT

SPI_FRAMESIZE_8

SPI 8 i ik =X
BIT

¥ 2% {out}

IR B

fl4n:
[* configure SPI1/12S1 data frame format size is 16 bits */

spi_i2s_data_frame_format_config(SPI11, SPI_FRAMESIZE_16BIT);

¥ spi_i2s_data_transmit

Bk ¥ispi_i2s_data_transmitfiiik W, T %

R 3-511. KH spi_i2s_data_transmit

R spi_i2s_data_transmit
RBETY void spi_i2s_data_transmit(uint32_t spi_periph, uint16_t data):
Bl): 2K DY SPURIE 4
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Jethak
ALV
NS H{in}
spi_periph HMESPIX
SPIx x=0,1,2
WS H(in}
data 161 H#s
#tiZH{out}
R E{E

10

/* SPI0 transmit data */

uint16_t spi0_send_array[] = {0x5050,0xA0A0};

spi_i2s_data_transmit(SPI0, spi0_send_array[0]);

BB¥ spi_i2s_data_receive

% ¥spi_i2s_data_receive ik L T %:

* 3-512. ¥ spi_i2s_data_receive

AR spi_i2s_data_receive
R uintl6_t spi_i2s_data_receive(uint32_t spi_periph);
TheeHR SPIEIH
SR
B R
MASH{in}
spi_periph 4 BESPIX
SPIx x=0,1,2
i 2H{out}
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R AME

1647 $ s

(LR
/* SPIO receive data */
uint16_t spi0_receive_data;

spi0_receive_data = spi_i2s_data_receive(SPI0);

¥ spi_bidirectional_transfer_config
P %¥spi_bidirectional_transfer_configftiidk I, T % :

* 3-513. K spi_bidirectional_transfer_config

R spi_bidirectional_transfer_config
T void spi_bidirectional_transfer_cor.wfig(l-Jint32_t spi_periph, uint32_t
transfer_direction);
ThgEdR fic B AP 5 SPIXI A AL 51 77 1)
yinuS i
AP
WMASH{in}
spi_periph HMESPIX
SPIx x=0,1,2
MASH{in}
transfer_direction SPUR ) 14 i 44 e
SPI_BIDIRECTION
- SPILEAE R KIxEE K
AL_TRANSMIT
SPI_BIDIRECTION
- SPILEAE R =
AL_RECEIVE
AdSH{out}
& EIE
il :
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/* SPIO works in transmit-only mode */

spi_bidirectional_transfer_config(SPI0, SPI_BIDIRECTIONAL_TRANSMIT);

¥ spi_crc_polynomial_set

PR #spi_crc_polynomial_setiid i, %

R 3-514. K spi_crc_polynomial_set

HRE B spi_crc_polynomial_set
R R TE void spi_crc_polynomial_set(uint32_t spi_periph, uint16_t crc_poly);
DfEfiR BEAMESPIXIICRCZ A {H
SR
AL
WMASH{in}
spi_periph AMESPIX
SPIx x=0,1,2
WMASH{in}
crc_poly CRCZ Ii{H
¥ 2% {out}
& EE

4
/* set SPI0 CRC polynomial */
uint16_t CRC_VALUE = 0x55AA,;

spi_crc_polynomial_set(SPI0,CRC_VALUE);

B % spi_crc_polynomial_get

B #spi_crc_polynomial_getdiliidk I T 3% -

R 3-515. K spi_crc_polynomial_get

BT spi_crc_polynomial_get

RBR T uint16_t spi_crc_polynomial_get(uint32_t spi_periph);
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TiRedtig KESMESPIXIICRCE WA fE
yRis Jia

B2V A R 2
#WASH(in}
spi_periph A& SPIX
SPIx x=0,1,2
A sH{out}
iR EE
uintl6_t 16/ CRCZ Iix{d (0-OXFFFF)
4

/* get SPI0 CRC polynomial */
uint16_t crc_val;

crc_val = spi_crc_polynomial_get(SPI0);
B spi_crc_on

% %spi_crc_ondthiik W R %

* 3-516. I spi_crc_on

HEAHR spi_crc_on
BHETE void spi_crc_on(uint32_t spi_periph);
ThRedtid FTIF4M B SPIXFICRC I fig
Fe Rk AF
e F R
MASH{in}
spi_periph INEESPIX
SPIx x=0,1,2
s H{out}
R E{E
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54
/* turn on SPI0 CRC function */

spi_crc_on(SPI0);
¥ spi_crc_off

% $spi_crc_offihiid W T #:

# 3-517. ¥ spi_crc_off

R spi_crc_off
R void spi_crc_off(uint32_t spi_periph);
B21): i P FHAMESPIXIICRCI fE
Fehakt
B %
MASH(in}
spi_periph A& SPIX
SPIx x=0,1,2
#is%{out}
p A=A

it :
[* turn off SPI0 CRC function */

spi_crc_off(SPI0);

¥ spi_crc_next

P %spi_crc_nextitfiik W F %

R 3-518. E# spi_crc_next

B4R spi_crc_next
RHRTE void spi_crc_next(uint32_t spi_periph);
ThRestid BEEAMESPIX T — AL i £ N CRCIH
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Vinve: Jig

AP
WASH{in}

spi_periph HMESPIX

SPIx x=0,1,2
2% {out}
p IR
it

/* SPI0 next data is CRC value */

spi_crc_next(SPIO);
K% spi_crc_get

% ¥spi_crc_getitiid W T %

* 3-519. ¥ spi_crc_get

[k e 20 spi_crc_get
RBETY uint16_t spi_crc_get(uint32_t spi_periph, uint8_t crc);
DhREHiA M BESPIXERIXCRCIE
SeRE A
B Al R
MASH{in}
spi_periph A& SPIX
SPIx x=0,1,2
MANSH{in}
cre SPI crefff
SPI_CRC_TX IRIUR 1% CRC A A7 #4{H
SPI_CRC_RX R CRCA A7
i H{out}

430



Z

GigaDevice GD32F403xx ﬁiﬁﬁiﬁﬁ :J:EI‘FE

R AME

uint16_t 16/7CRCH (0-OxFFFF)

LR
/* get SPI0 CRC send value */
uint16_t crc_val;

crc_val = spi_crc_get(SPI0, SPI_CRC_TX);

¥ spi_ti_mode_enable

% %spi_ti_mode_enabledfiik I T %

# 3-520. ¥ spi_ti_mode_enable

R spi_ti_mode_enable
BB FETE void spi_ti_mode_enable(uint32_t spi_periph);
TheeHR i fESPI T
i s
e F R
NS H{in}
spi_periph A& SPIX
SPIx x=0,1,2
sz out}
p A=A

4

[* enable SPIO Tl mode */
spi_ti_mode_enable(SPI0);
K% spi_ti_mode_disable

P %ispi_ti_mode_disableftiid . T
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R 3-521. B spi_ti_mode_disable

Pk e is spi_ti_mode_disable
R void spi_ti_mode_disable(uint32_t spi_periph);
TheeHR AEHESPI TR
i s
BV R
WASH{in}
spi_periph 4MEESPIX
SPIx x=0,1,2
i 2%{out}
& [EE

it :
/* disable SPI0O Tl mode */

spi_ti_mode_disable(SPI0);

¥ spi_nssp_mode_enable

% %spi_nssp_mode_enablefiik i, ~ %

* 3-522. ¥ spi_nssp_mode_enable

AR spi_nssp_mode_enable
E T void spi_nssp_mode_enable(uint32_t spi_periph);
ThRedtid fEBESPI NSSHhk i 3
SR A
B R
MASH{in}
spi_periph 4 BESPIX
SPIx x=0,1,2
A 2%{out}
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R AME

LR
/* enable SPIO NSS pulse mode */

spi_nssp_mode_enable(SPI0);

¥ spi_nssp_mode_disable
P ¥spi_nssp_mode_disablefiiid i, %

R 3-523. KH spi_nssp_mode_disable

R spi_nssp_mode_disable

RER T void spi_nssp_mode_disable(uint32_t spi_periph);

DhfetiR 2 BESPI NSSHk it

VS
AL

WANSH{in}
spi_periph MK SPIX
SPIx x=0,1,2
i H{out}
& [EE

(LUE
/* disable SPI0 NSS pulse mode */

spi_nssp_mode_disable(SPI0);

¥ gspi_enable

i ¥qspi_enabledfik W, %

# 3-524. E¥# gqspi_enable

R AR gspi_enable
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R void gspi_enable(uint32_t spi_periph);
ThgestiR fERE Y2 SPIfE
oA

B A %
MASH(in}
spi_periph HMESPIX
SPIx x=0
s S%{out}
R E{E
it

/* enable SPIO quad wire mode */
gspi_enable(SPI0);
K gspi_disable

Pk ¥qspi_disableftiid I, T %

R 3-525. E# gspi_disable

[k e 20 gspi_disable
BHETE gspi_disable(uint32_t spi_periph);
TiReftid AEREDUZESPIM L
Fe Rk AF
e F R
MASH{in}
spi_periph HNEESPIX
SPIx x=0
A z%out}
R E{E
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Blhn:

/* disable SPI0 quad wire mode */

gspi_disable(SPI10);

¥ qspi_write_enable

P Hqspi_write_enableftiid I T %

# 3-526. K qspi_write_enable

R gspi_write_enable
R void gspi_write_enable(uint32_t spi_periph);
Thged fEREIU 4 SPIE
Vs s
B F e
MBS H{in}
spi_periph A& SPIX
SPIx x=0
#is%{out}
R EI{E

(LUE
/* enable SPI0 quad wire write */

gspi_write_enable(SPI0);

% qspi_read_enable

Bk #qspi_read_enableftiid W, T %

R 3-527. ®H gspi_read_enable

B4R gspi_read_enable
RHRTE void gspi_read_enable(uint32_t spi_periph);
ThRestid HEAEPUZESPIiE
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Jethak
ALV
NS H{in}
spi_periph HMESPIX
SPIx x=0
2% {out}
R E{E

il
/* enable SPIO quad wire read */

gspi_read_enable(SPI0);

B gspi_io23_output_enable

£% $qspi_io23_output_enablefiiik I, T % :

# 3-528. E# qspi_io23_output_enable

R qgspi_io23_output_enable
RBETY void gspi_io23_output_enable(uint32_t spi_periph);
TIReRR {£HESPI_IO2FISPI_IO3%i
SR
B R
NS H{in}
spi_periph A& SPIX
SPIx x=0
s H{out}
R EI{E

i
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/* enable SPIO SPI_IO2 and SPI_IO3 pin output */
gspi_io23_output_enable(SPI0);
¥ qspi_io23_output_disable

PR %qspi_i023_output_disablediiik i, N %

R 3-529. I gspi_io23_output_disable

HRE B gspi_io23_output_disable
R R TE void gspi_io23_output_disable(uint32_t spi_periph);
ThRedtid AERESPI_IO2FISPI_IO3fir i
SRR A
B A
WMASH{in}
spi_periph AMESPIX
SPIx x=0
¥ Hi 2% {out}
AL

(LUE
/* disable SPI0 SPI_I02 and SPI_IO3 pin output */

gspi_io23_output_disable(SPI0);

BB¥ spi_i2s_interrupt_enable

% %spi_i2s_interrupt_enablefiik W, F %

# 3-530. E¥ spi_i2s_interrupt_enable

B4R spi_i2s_interrupt_enable
REURTE void spi_i2s_interrupt_enable(uint32_t spi_periph, uint8_t interrupt);
DR T RE S BESPIX/12SXH 7
SR A
AL
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WMASH{in}

spi_periph HMESPIX
SPIx x=0,1,2
WMASH{in}
interrupt SPI/12SH i

SPI_I2S_INT_TBE

FIEGE X A BT e

SPI_I2S_INT_RBNE

Pedlege ph X AR 2 vh il g

SPI_12S_INT_ERR

R R T BE

¥ HZ2H{out}

R EME

it

[* enable SPIO transmit buffer empty interrupt */
spi_i2s_interrupt_enable(SPI0, SPI_I2S_INT_TBE);
¥ spi_i2s_interrupt_disable

% %spi_i2s_interrupt_disablediiik W, T %

* 3-531. E¥ spi_i2s_interrupt_disable

AR spi_i2s_interrupt_disable
BHETE void spi_i2s_interrupt_disable(uint32_t spi_periph, uint8_t interrupt);
DhREHiA KRR S SPIX/12S X It
SeRE A
GAIEDE
WASH{in}
spi_periph A& SPIX
SPIx x=0,1,2
WASH{in}
interrupt SPIN12SH K7
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SPI_I2S_INT_TBE

FIEGE X A PR e

SPI_I2S_INT_RBNE

Fedlee b X HE 2 Hh i il g

SPI_12S_INT_ERR

R i g

2% {out}

R AME

il :
[* disable SPI0 transmit buffer empty interrupt */

spi_i2s_interrupt_disable(SPI0, SPI_I2S_INT_TBE);
K% spi_i2s_interrupt_flag_get

% %ispi_i2s_interrupt_flag_get#iid W, K%

R 3-532. ®H spi_i2s_interrupt_flag_get

R spi_i2s_interrupt_flag_get
PRERTE FlagStatus spi_i2s_interrupt_flag_get(uint32_t spi_periph, uint8_t interrupt);
ThRedtid SREUMEESPIXI2SxHh iR 2
SeRE A
AL L
#MASH{in}
spi_periph A& SPIX
SPIx x=0,1,2
#MASH{in}
interrupt SPI/I2SHWRRZS
SPI_I2S_INT_FLAG o
RALGE M X 75 v T
_TBE
SPI_I12S_INT_FLAG B
Pz X AE 23 iy
_RBNE
SPI_I2S_INT_FLAG o
Pl B 1R
_RXORERR
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SPI_INT_FLAG_CO
NFERR

Pic B R P T

SPI_INT_FLAG_CR

CRCHE 1% H

CERR
12S_INT_FLAG_TX o
RILR B AR A BT
URERR
SPI_I2S_INT_FLAG .
Al 5% I
_FERR
i Z4{out}
REE
FlagStatus SET 8{ RESET

it

[* get SPIO0 transmit buffer empty interrupt status */

if(RESET != spi_i2s_interrupt_flag_get(SPI0, SPI_I2S_INT_FLAG_TBE))

while(RESET == spi_i2s_flag_get(SPI0, SPI_FLAG_TBE));

spi_i2s_data_transmit(SPI0, spi0_send_array[send_n++]);

BR# spi_i2s_flag_get

% ¥spi_i2s_flag_getHiiik W T %

% 3-533. B spi_i2s_flag_get

R spi_i2s_flag_get
RHETY FlagStatus spi_i2s_flag_get(uint32_t spi_periph, uint32_t flag);
DR RIS SPIX/I2SxbR IR ZS
VRS s
AL
BANSE{in}
spi_periph A% SPIX
SPIx x=0,1,2
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WMASH{in}

flag

SPI/12SHr EARAE

SPI_FLAG_TBE

SPIAIEZE i X 2R &

SPI_FLAG_RBNE

SPIEEN L M X AR bR &

SPI_FLAG_TRANS

SPUEFHEAT R &

SPI
_FLAG_RXORERR

SPIHZHCL B 1R &

SPI_FLAG_CONFE
RR

SPIFE & 45 iR s &

SPI_FLAG_CRCER
R

SPI CRCHi®Fr&

SPI_FLAG_FERR

SPIMS R bR &

12S_FLAG_TBE

12SRIE LT IX 2 hr i

12S_FLAG_RBNE

128 g2 b X AR AR &

12S_FLAG_TRANS

12SiE 5T R &

12S_FLAG_RXORE
RR

12SHZ WL B R bR ik

12S_FLAG_TXURE

2SR IE R # A iR b

RR
I2S_FLAG_CH [2SiEE 7 &
I2S_FLAG_FERR 12SHiFE iR bR &

I S%{out}

IR B

FlagStatus

SET B{ RESET

it

/* get SPI0 transmit buffer empty flag status */

while(RESET == spi_i2s_flag_get(SPI0, SPI_FLAG_TBE));

spi_i2s_data_transmit(SPI0, spi0_send_array[send_n++]);
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B spi_crc_error_clear

o %spi_crc_error_clearfiliik Wi, T 3

# 3-534. ¥ spi_crc_error_clear

R AR spi_crc_error_clear
R void spi_crc_error_clear(uint32_t spi_periph);
Byt Py T FRSPIx CRCH R IR SIRES
SR A
B A R
MASH{in}
spi_periph A& SPIX
SPIx x=0,1,2
S {out}
R E{E
(ZLaE

[* clear SPIO CRC error flag status */

spi_crc_error_clear(SPI0);

3.22. TIMER

SE I EE G AT AR ) — N RS T, SRR NIRRT LA, A R TR Y v g I
P(TIMERX, x=0, 7), B & #LO(TIMERX, x= 2, 3), &M & #$L1(TIMERX, x=8, 11), i#
F e 25 L2(TIMERX, x=9, 10, 12, 13), FEAZR 2 (TIMERX, X=5, 6), AS[FIZSAL ) i 25 2 ik
DRt AT 0. #153.22. 1R T TIMERW /743 51158, 15 3.22. 2% TIMERF s #0347 Ui .

3.22.1. IR F AR UL e

TIMERZ f 42 51K W F R 7R
# 3-535. TIMER &%

TG EREE

TIMER_CTLO P EF A0
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AR B IR AR
TIMER_CTL1 Pt ar A ael
TIMER_SMCFG AL B A7 2%
TIMER_DMAINTEN DMAFH R W7 {8 e 75 /7 4%
TIMER_INTF bR S P A7 A
TIMER_SWEVG WA A A A A
TIMER_CHCTLO AT A7 AE 20
TIMER_CHCTL1 AT AT A AR
TIMER_CHCTL2 I 7 ) A 22
TIMER_CNT TR A7 2
TIMER_PSC TSP A7
TIMER_CAR TS B B AT A28
TIMER_CREP I
TIMER_CHOCV 168 OF B/ LB AF A 4%
TIMER_CHI1CV JETE LI 3R/ L A9
TIMER_CH2CV T 2 AR LU A A A
TIMER_CH3CV THIE SR L A A
TIMER_CCHP HANEBIE (R AF 4
TIMER_DMACFG DMARL B 271735
TIMER_DMATB DMARIELZ N IX 27735
TIMER_CFG T B 77 A7 4%
3.22.2. AMEEREULE
TIMERJE s £ 5100 N R PR«
# 3-536. TIMER FEEi¥
FER A TR 2D b
timer_deinit BN TIMERX

timer_struct_para_init

K TIMERBIAG AL G5 H PR T AT S 8 a6 e o BRME

timer_init

WIRAAMETIMERX
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PERBATR

2k

timer_enable

e /ML TIMERX

timer_disable

HEAMETIMERX

timer_auto_reload_shadow_enable

TIMERX H 3l #5711 fig

timer_auto_reload_shadow_disable

TIMERx H 3 H #5% 1256

timer_update_event_enable

TIMERXF #{#i it

timer_update_event_disable

TIMERXH #7124 fie

timer_counter_alignment

BB IMETIMERX 5 A 2,

timer_counter_up_direction

B IMETIMERX[A F %k

timer_counter_down_direction

B SMETIMERXA R i3k

timer_prescaler_config

fic & 4ME TIMERXTR 43 45145

timer_repetition_value_config

fit B AMETIMERX I 5 A i Hi o

timer_autoreload_value_config

fic B AN TIMERXH] H 3 E 3 %5 77 2%

timer_counter_value_config

fic & SME TIMERXF T B4 (6

timer_counter_read

BEHU M TIMERXIF VT 4 2

timer_prescaler_read

BEEUIMETIMERXF Tl 43 S 248

timer_single_pulse_mode_config

Tt B A& TIMERX[T B ik i X,

timer_update_source_config

fic & 4ME TIMERX [ 58 375

timer_dma_enable

AMETIMERXFIDMASS &

timer_dma_disable

HMETIMERXDMAZE fE

timer_channel_dma_request_

source_select

AMEETIMERX i 1 DMAHE SR 5 %8 £

timer_dma_transfer_config

fit B #ME TIMERX I DMARE 2,

timer_event_software_generate

BAF AT

timer_break_struct_para_init

K TIMERT LT BES Bk vk b i S Blia e v BRIME

timer_break_config

fic & b Thse

timer_break _enable

{FRETIMERXI H 1-Thfig

timer_break_disable

AEGETIMERX I 1E I RE
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PEER A/ PR HftiR
timer_automatic_output_enable E 3 A R
timer_automatic_output_disable H Bl H 2k Re

timer_primary_output_config B A e T i H A R

timer_channel_control_shadow_

config

BT A A AR B

timer_channel_control_shadow_
update_config

3 TE A P 5 A A B

timer_channel_output_struct

_para_init

FTIMERIEIE 5 1 2545 Wk vh I ZE0 A O EAME

timer_channel_output_config

AN TIMERX 38 12 4 H i B

timer_channel_output_mode_config

fic B A& TIMERGE 18 % H s =,

timer_channel_output_pulse_
value_config

Fic B A i TIMERX 38 1 i ) LA

timer_channel_output_shadow

_config

fic & TIMERxi# i iy ! LU B2 T A A7 28 Thae

timer_channel_output_fast_config

PiE B TIME R & i H B s pRs Th g

timer_channel_output_clear_config

P B TIMERX il 1 ¥ tH EL AL 0L E

timer_channel_output_polarity

T A R P B

timer_channel_complementary_

output_state_config

config
timer_channel_complementary _ AN IEE S H A E
output_polarity_config
timer_channel_output_state config e B EE RS
T B FL A T i L RS

timer_channel_input_struct_

para_init

K TIMEREIE M NS E L H 7k b Br S S 80 aa v BRME

timer_input_capture_config

fic & TIMERX# N1/ 35 5 5

timer_channel_input_capture_
prescaler_config

FiE B TIME R 38 i N\ 1l 35 743 S

timer_channel_capture_value_

O IE i A B

register_read
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PER AR

2k

timer_input_pwm_capture_config

fit & TIMERXH# $:PW M N S 41

timer_hall_mode_config

fic & TIMERXFHALL$: K Zhig

timer_input_trigger_source_select

TIMERX P % N fitk 2 558 3¢

timer_master_output_trigger

_source_select

BB TIMERx 3245 2080 i &%

timer_slave_mode_select

TIMERx M A 3 it B

timer_master_slave_mode_config

TIMERX: MR B

timer_external_trigger_config

fic B TIMERXA M T fish & S\

timer_quadrature_decoder_
mode_config

TIMERXHACD & A% a3 15 X

timer_internal_clock_config

TIMERXFACD & A PN 5 i A =X

timer_internal_trigger_as_external_
clock_config

fic B TIMERXF P 3558 fit & s e i

timer_external_trigger_as_external_

clock_config

JiE B TIMERX ¥ Z M5B fik i A'E Sy i 5

timer_external_clock_mode0_config

fic B TIMERXS MBI 2400, ETHE N8R

timer_external_clock_model_config

fit B TIMERX M &8I 4 20 1

timer_external_clock_model_

disable

TIMERXZM i s A 124

timer_write_chxval_register_config

Bt B TIMERXS CHXVALIE 47

timer_output_value_selection_ X
_ fic & TIMERXHi H (5 16 4547
config
HMETIMERXH K {d g

timer_interrupt_enable

timer_interrupt_disable

HMETIMERXH Wi £k fE

timer_interrupt_flag_get

SRELAMETIMERXH Wibs &

timer_interrupt_flag_clear

TSR AN TIMERXF) W5 &

timer_flag_get

FRELAME TIMERX IR 547 &

timer_flag_clear

EHRAMETIMERXIR S bR &
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ZEM4k timer_parameter_struct

# 3-537. Z5th4% timer_parameter_struct

FR R AR TheeshiR

prescaler 4345 (0~65535)

. X550 (TIMER_COUNTER_EDGE, TIMER_COUNTER_CENTER_DOWN,
alignedmode

TIMER_COUNTER_CENTER_UP, TIMER_COUNTER_CENTER_BOTH)

counterdirection

H¥C5 [ (TIMER_COUNTER_UP, TIMER_COUNTER_DOWN)

period JA# (0~65535)
o i eh 45K F (TIMER_CKDIV_DIV1, TIMER_CKDIV_DIV2,
clockdivision
TIMER_CKDIV_DIV4)
repetitioncounter BEEIERE (0~255)

ZEH4k timer_break_parameter_struct

# 3-538. Z5{& timer_break _parameter_struct

R R 22 FR ThReHR
BATHERA T RHRAEE (TIMER_ROS_STATE_ENABLE,
runoffstate TIMER_ROS_STATE_DISABLE)
PN N LIRS E (TIMER_IOS_STATE_ENABLE,
ideloffstate TIMER_IOS_STATE_DISABLE)
deadtime BEIX I A (0~255)
IR ES WM (TIMER_BREAK_POLARITY_LOW,
breakpolarity
TIMER_BREAK_POLARITY_HIGH)
Hh i fERE  (TIMER_OUTAUTO_ENABLE,
outputautostate TIMER_OUTAUTO_DISABLE)
HAMFAF SR %] (TIMER_CCHP_PROT_OFF, TIMER_CCHP_PROT_0,
protectmode TIMER_CCHP_PROT _1, TIMER_CCHP_PROT_2)
breakstate rhikfdifE (TIMER_BREAK_ENABLE, TIMER_BREAK_DISABLE)

ZEMJ4K timer_oc_parameter_struct

# 3-539. Z5H4{k timer_oc_parameter_struct

R FR TiReig
outputstate W HUIRA (TIMER_CCX_ENABLE, TIMER_CCX_DISABLE)
outputnstate HAMEIE HIRZ (TIMER_CCXN_ENABLE, TIMER_CCXN_DISABLE)
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FR R AR TheeshiR
) Wi Y (TIMER_OC_POLARITY_HIGH,
ocpolarity
TIMER_OC_POLARITY_LOW)
) HANEE AR (TIMER_OCN_POLARITY_HIGH,
ocnpolarity
TIMER_OCN_POLARITY_LOW)
) RS Nl (TIMER_OC_IDLE_STATE_LOW,
ocidlestate
TIMER_OC_IDLE_STATE_HIGH)
) RS N EANEER T (TIMER_OCN_IDLE_STATE_LOW,
ocnidlestate
TIMER_OCN_IDLE_STATE_HIGH)

ZEH4k timer_ic_parameter_struct

# 3-540. Z5#)4E timer_ic_parameter_struct

B R AR TheeHiR

cpolarit EIEM AW (TIMER_IC_POLARITY_RISING,

ICpolari

polarty TIMER_IC_POLARITY_FALLING, TIMER_IC_POLARITY_BOTH_EDGE)
eselecti BB A RiEFE (TIMER_IC_SELECTION_DIRECTTI,
ICselection

TIMER_IC_SELECTION_INDIRECTTI, TIMER_IC_SELECTION_ITS)

_ | IBER AR (TIMER_IC_PSC DIV1, TIMER_IC_PSC_DIV2,
ICprescaler

P TIMER_IC_PSC_DIV4, TIMER_IC_PSC_DIV8)

icfilter THIE AN 3RIER (0~15)

R timer_deinit

B ¥itimer_deinit#ifiid 1L % -

R 3-541. B timer_deinit

BRHZ R timer_deinit
R HURRY void timer_deinit(uint32_t timer_periph);
DhReHR SArAMETIMERX
VRS i -
51 F R rcu_periph_reset_enable / rcu_periph_reset_disable
BANSE{in}
timer_periph TIMER%MX

TIMERX(x=0..13)

TIMER#M ik
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2% {out}

B EE

.
/* reset TIMERO */

timer_deinit (TIMERO);

R timer_struct_para_init
B ¥itimer_struct_para_initffiik WL N 3

# 3-542. EH timer_struct_para_init

R timer_struct_para_init
R A void timer_struct_para_init(timer_parameter_struct* initpara);
ThRedtid K TIMERVIUG AL S B Kt b T S By aa AL N ERE
VS -
L NERE -
MASH{in}

TIMERYIUA LS5 Hth, Stk 5% 2 3-537. Mk
timer parameter struct.

initpara

i S5 {out}

R EME

(LR

[* initialize TIMER init parameter struct with a default value */
timer_parameter_struct timer_initpara;
timer_struct_para_init(timer_initpara);

B % timer_init

BR Ktimer _initfiiik W %
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R 3-543. FH timer_init

R IR timer_init
BREUR T void timer_init(uint32_t timer_periph, timer_parameter_struct* initpara);
ThReHiR WIEAE A TIMERX
Sathak M -
AL -
WMASH{in}
timer_periph TIMER#M%
TIMERXx(x=0..13) TIMERAM& % #%
WMASH{in}
nitpara TIMER%JJ&E‘%%*’@MZIL SRR % F 3-537. LM
timer parameter struct.
¥ HiZ2H{out}
& B {H

.

/* initialize TIMERO */

timer_parameter_struct timer_initpara;
timer_initpara.prescaler =107;
timer_initpara.alignedmode =TIMER_COUNTER_EDGE;
timer_initpara.counterdirection = TIMER_COUNTER_UP;
timer_initpara.period =999;
timer_initpara.clockdivision = TIMER_CKDIV_DIV1;
timer_initpara.repetitioncounter = 1;

timer_init(TIMERQO, &timer _initpara);

B % timer_enable

B ¥itimer_enablefifiid i K 3% -
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R 3-544. EKH timer_enable

R IR timer_enable
R R void timer_enable(uint32_t timer_periph);
ThReHR i RESMETIMERX
SR
BV R
WASH{in}
timer_periph TIMER4MX

TIMERx(x=0..13)

TIMERAM&IEFE

¥ H 2% {out}

R EME

it :
/* enable TIMERO */

timer_enable (TIMERO);

K% timer_disable

PR #itimer_disableffiidk . T %

# 3-545. ¥ timer_disable

R AR timer_disable
R HURRY void timer_disable(uint32_t timer_periph);
TheeHhid AERESMETIMERX
et kA
B R
MASH{in}
timer_periph TIMER#M%

TIMERX(x=0..13)

TIMER#M ik

¥ Z2¥{out}
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R AME

ol
/* disable TIMERO */

timer_disable (TIMERDO);

B ¥ timer_auto_reload_shadow_enable

B ¥timer_auto_reload_shadow_enablefffiit I, F %

3+ 3-546. K timer_auto_reload_shadow_enable

R timer_auto_reload_shadow_enable
RHRRY void timer_auto_reload_shadow_enable(uint32_t timer_periph);
DigefR TIMERx H 3 L #5% T{# iE
SRk -
AL -
WMASH{in}
timer_periph TIMER#M&
TIMERX(x=0..13) TIMERAM £
i H{out}
IR EME

it :
/* enable the TIMERO auto reload shadow function */

timer_auto_reload_shadow_enable (TIMERO);

B % timer_auto_reload_shadow_disable

B ¥timer_auto_reload_shadow_disablefifiit i, N % :

# 3-547. E¥ timer_auto_reload_shadow_disable

ZEE S timer_auto_reload_shadow _ disable
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BREUR T void timer_auto_reload_shadow_ disable (uint32_t timer_periph);
DigeHhiR TIMERx [ 3 F #5145 ¢
PR S i -
AL -
MANSH{in}
timer_periph TIMER#MX

TIMERx(x=0..13)

TIMERAM&IEFE

i S 4{out}

IR B

10

/* disable the TIMERO auto reload shadow function */

timer_auto_reload_shadow_disable (TIMERO);

¥ timer_update_event_enable

Bk #timer_update_event_enablefffii I, F % :

F® 3-548. K timer_update_event_enable

REZ IR timer_update_event_enable
R R void timer_update_event_enable(uint32_t timer_periph);
Dgefaid TIMERXTE Hi i %
etk -
B Al R -
HMANSH{in}
timer_periph TIMER%MX
TIMERX(x=0..13) TIMERAMEIEHE
#HisH{out}
R EME
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Blhn:

[* enable TIMERO the update event */

timer_update_event_enable (TIMERO);

¥ timer_update_event_disable

PR ¥itimer_update_event_disablefiii& I, F %

# 3-549. E ¥ timer_update_event_disable

AR timer_update_event_ disable
RHRRY void timer_update_event_ disable (uint32_t timer_periph);
DigefR TIMERXE ¥ 4% Ak
SRk -
B A R -
MASH{in}
timer_periph TIMERAHMX
TIMERX(x=0..13) TIMERAM £
i H{out}
1B EE

Biltn.

[* disable TIMERO the update event */

timer_update_event_disable (TIMERO);

B % timer_counter_alignment

PR ¥ timer_counter_alignmentftiid I, 3

£ 3-550. K timer_counter_alignment

PR FR timer_counter_alignment
BRER R void timer_counter_alignment(uint32_t timer_periph, uint16_t aligned);
ThReshiid BEE SN TIMERXII X 75 28
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v Jid -
A R 4 -
NS H{in}
timer_periph TIMER4M %

TIMERX(x=0..4,7)

TIMERAM&IEFE

WMASH{in}

aligned

xR

TIMER_COUNTER
_EDGE

Terb SO SO QLI S ), DIRBLARE 1 iHE05 )

TIMER_COUNTER
_CENTER_DOWN

Hr gt 55 ) N E A TR AE S R T A, R A B A A
& (TIMERX_CHCTLOZ 1228 CHXMS=00) , A7 Fit-#mt, i r kb
TR EL

TIMER_COUNTER
_CENTER_UP

e S B CE IR THEGERAE P e O B, e TE A B A A
& (TIMERX_CHCTLOZ 724 CHXMS=00) , RA7EM _Eit3ut, @it
AR S E 1

TIMER_COUNTER
_CENTER_BOTH

Hrget 5 BRI E IR TR AE e R T A, R A B A A
& (TIMERX_CHCTLOZ 128 CHXMS=00) , fE[a) b Al Fit#, @itk
BRWihr ER S EL

i S5 {out}

R EME

Biltn.

/* set TIMERO counter center-aligned and counting up assert mode */

timer_counter_alignment (TIMERO, TIMER_COUNTER_CENTER_UP);

B % timer_counter_up_direction

Bk #timer_counter_up_directiondifii i, T %

# 3-551. E¥ timer_counter_up_direction

ERBAATR

timer_counter_up_direction

HHRE

void timer_counter_up_direction(uint32_t timer_periph);
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DigeHhiR BE SMETIMERXI it
etk THEER B E AT e SO AT RO
AL -
WASH{in}
timer_periph TIMER#}M%

TIMERX(x=0..4,7)

TIMERAM& i #

#H S {out}

R EME

it

[* set TIMERO counter up direction */

timer_counter_up_direction (TIMERO);

B % timer_counter_down_direction

P #itimer_counter_down_direction#ifiif I, N %

# 3-552. ¥ timer_counter_down_direction

R timer_counter_ down _direction
BRURTY void timer_counter_ down _direction(uint32_t timer_periph);
Dgefaid B ESMETIMERX 4L
SovhkA TR E AT SO T BB G D
AL L -
MASH(in}
timer_periph TIMER#M%

TIMERX(x=0..4,7)

TIMERAM&IEFE

S % out}

B EE
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Bt
/* set TIMERO counter down direction */

timer_counter_down_direction (TIMERO);

B %L timer_prescaler_config

Bk #timer_prescaler_configfifiid I, T~ %

# 3-553. E# timer_prescaler_config

RBAAFR timer_prescaler_config
MR void timer_prescaler_config(uint32_t timer_periph, uint16_t prescaler, uint8_t
pscreload);
DhReHAR it B M5 TIMERX 43457
PSS -
A -
MASH{in}
timer_periph TIMER%IMX

TIMERx(x=0..13)

TIMERAM&IEFE

MASH{in}

prescaler T4, 0~65535
MASH{in}

pscreload TG S N AR =

TIMER_PSC_RELO
AD_NOW

TGy A5UE SE RN 3

TIMER_PSC_RELO

T BRELAE T U B S A N 28

AD_UPDATE
FriZHout)
B EE
(LR

[* configure TIMERO prescaler */
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timer_prescaler_config (TIMERO, 3000, TIMER_PSC_RELOAD_NOW);

B %L timer_repetition_value_config

PR ¥itimer_repetition_value_configifiit i, N % :

# 3-554. K¥ timer_repetition_value_config

REAZ TR timer_repetition_value_config
BREUR T void timer_repetition_value_config(uint32_t timer_periph, uint16_t repetition);
DygesthiR it B M5 TIMERX ) 542 5%
PSS -
A E -
HMASH{in}
timer_periph TIMER%MX
TIMERX(x=0,7) TIMERAM& % %
HMASH{in}
repetition FEEUMERE, BUETERI0~255
S {out}
R EE

Biltn.
I* configure TIMERO repetition register value */

timer_repetition_value_config (TIMERO, 98);

BA % timer_autoreload_value_config

P ¥timer_autoreload_value_configfiidk . T % :

# 3-555. K ¥ timer_autoreload_value_config

PR FR timer_autoreload_value_config

PRERE void timer_autoreload_value_config(uint32_t timer_periph, uint16_t autoreload);
ThReHR fic & AMETIMERXIY) H 2l 8 3 47 1725

pR S S -
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GAGIEEE

WMASH{in}

timer_periph

TIMER%MX

TIMERX((x=0..13))

TIMERAM& i #

WASH{in}

autoreload

s B3 EHE (0-OxFFFF)

#H S {out}

R EME

it

[* configure TIMER autoreload register value */

timer_autoreload_value_config (TIMERO, 3000);

B ¥ timer_counter_value_config

BF #timer_counter_value_configiiid . T~ % -

# 3-556. K% timer_counter_value_config

R timer_counter_value_config
BRURTY void timer_counter_value_config(uint32_t timer_periph, uintl6_t counter);
Dgefaid g B M TIMERX K 8
SovhkA -
AL L -
WANSH{in}
timer_periph TIMER#M%

TIMERX((x=0..13))

TIMERAM&IEFE

BANSE{in}

counter

¥ a8 (0-OXFFFF)

S {out}
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p A=A

(LR
[* configure TIMERO counter register value */

timer_counter_value_config (TIMERO);

Bi# timer_counter_read

P #itimer_counter_read ik WL T %

# 3-557. E¥ timer_counter_read

R TK timer_counter_read
R HR R uint32_t timer_counter_read(uint32_t timer_periph);
ThReHid BEEUMETIMERX 11 288
Sovhk At -
GALVEDE -
MASH{in}
timer_periph TIMER%MX
TIMERX((x=0..13)) TIMERAM& 1%
¥ 2% {out}
& [EE
uint32_t SMETIMERX T 40#51H (0x0000~0XFFFF)
it

/* read TIMERO counter value */
uint32_ti=0;

i = timer_counter_read (TIMERO);

B % timer_prescaler_read

B ¥itimer_prescaler_read i I #%:

# 3-558. ¥ timer_prescaler_read

ZEE S timer_prescaler_read
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BREUR T uintl6_t timer_prescaler_read(uint32_t timer_periph);
DygesthiR BEHUAME TIMERXI U S 214
PR S i -
AL -
MANSH{in}
timer_periph TIMERM&

TIMERX((x=0..13))

TIMERAM&IEFE

i S 4{out}

IR B

uintl6_t

AMETIMERXHI 43 4543 {H (0x0000~0xFFFF)

10

/* read TIMERO prescaler value */

uint16_ti=0;

i = timer_prescaler_read (TIMERDO);

B % timer_single_pulse_mode_config

Bk #timer_single_pulse_mode_configifiid . T~ % -

# 3-559. ¥ timer_single_pulse_mode_config

R timer_single_pulse_mode_config

R T void timer_single_pulse_mode_config(uint32_t timer_periph, uint8_t spmode);

DhReHER P B 41 BETIMERX A 8k e 2

SovhkA -

AL -
MANSH{in}
timer_periph TIMER#M%
TIMERx(x=0..8,11) TIMERAMA 1% #%

MANSH{in}

spmode s =
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TIMER_SP_MODE_ )
B 5
SINGLE
TIMER_SP_MODE_
HER
REPETITIVE
iS4 {out}
R EE

.

/* configure TIMERO single pulse mode */

timer_single_pulse_mode_config (TIMERO, TIMER_SP_MODE_SINGLE);

BR % timer_update_source_config

P ¥timer_update_source_configfffiid L % :

# 3-560. EK# timer_update_source_config

R TK timer_update_source_config
R T void timer_update_source_config(uint32_t timer_periph, uint32_t update);
Digefaik Fic. B /S TIMERX ) 555
SRt -
B Al R -
MASH{in}
timer_periph TIMER%MX
TIMERX(x=0..13) TIMERZM £
BANSE{in}
update L
NIRRT A R BT B DMAE K«
TIMER_UPDATE_S - UPGH7# B 1
RC_GLOBAL — T T

— WA 2 Al 7 2 1 B

TIMER_UPDATE_S
RC_REGULAR

R TG /R A7 25 BT i BUDMAR SR
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2% {out}

B EE

.

[* configure TIMER update only by counter overflow/underflow */

timer_update_source_config (TIMERO, TIMER_UPDATE_SRC_REGULAR);

¥ timer_dma_enable

P ¥timer_dma_enablefifiid I N % -

# 3-561. E# timer_dma_enable

R TK timer_dma_enable

R HR R void timer_dma_enable(uint32_t timer_periph, uint16_t dma);

ThReHiR HMZTIMERXFIDMAfE ¢

SRk -

B Al R -
MASH{in}
timer_periph TIMER%MX

TIMERX % BRSH

WMASH{in}
dma DMAJA

TIMER_DMA_UPD

HHDMAER, TIMERX(x=0..7)

TIMER_DMA_CHO

D

b JBIEOLL /3K DMATE R, TIMERX(x=0..4,7)
TIMER_DMA_CH1 . R o
5 WL AR DMAE R, TIMERX(x=0..4,7)
TIMER_DMA_CH2 . o
R B2 B3R DMATER, TIMERX(x=0..4,7)
TIMER_DMA_CH3 . R o
mIE3LLE SR DMAIE R, TIMERX(x=0..4,7)
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TIMER_DMA_CMT
D

H#AHDMARE it 3K, TIMERX(x=0,7)

TIMER_DMA_TRG
D

fih )X DMATE R GE, TIMERX(x=0..4,7)

#H S {out}

B EE

.

/* enable the TIMERO update DMA */

timer_dma_enable (TIMERO, TIMER_DMA_UPD);

¥ timer_dma_disable
P ¥timer_dma_disablefffiik I T %

# 3-562. EK# timer_dma_disable

R TK timer_dma_disable

R T void timer_dma_disable (uint32_t timer_periph, uint16_t dma);

Digefaik HMETIMERXIIDMAZ%E fit

etk -

B Al R -
MASH{in}
timer_periph TIMER%MX

TIMERX % A SH

HMANSH{in}
dma DMAJ

TIMER_DMA_UPD

HHDMAF K, TIMERX((x=0..7))

TIMER_DMA_CHO
D

OLL# /3R DMAER, TIMERx(x=0..4,7)

TIMER_DMA_CH1
D

iE

1B MHf3E DMAIE R, TIMERX(x=0..4,7)
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TIMER_DMA_CH2
D

W2 B3R DMATE K, TIMERX(x=0..4,7)

TIMER_DMA_CH3
D

I3 E/HHER DMATE K, TIMERX(x=0..4,7)

TIMER_DMA_CMT
D

#AHDMATE &R, TIMERX(x=0,7)

TIMER_DMA_TRG
D

fil )X DMATE R HE, TIMERX(x=0..4,7)

i Z4{out}

IR B

it

[* disablethe TIMERO update DMA */

timer_dma_disable (TIMERO, TIMER_DMA_UPD);

¥ timer_channel_dma_request_source_select

B ¥timer_channel_dma_request_source_selectiffiit I, N %

# 3-563. E¥ timer_channel_dma_request_source_select

R timer_channel_dma_request_source_select
R void timer_channel_dma_.request_source_select(uint32_t timer_periph,
uint32_t dma_request);

TiRestiR S BETIMERXE i DMATH R Y it 4
etk -

B F R4 -

WASH{in}
timer_periph TIMER#M%

TIMERx(x=0..4,7)

TIMERAM&IEFE

BANSE{in}

dma_request

JEIE 1 DMATE K Ik %

TIMER_DMAREQU

TG R L S R AR, RO TEIEN I DMATE R
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EST_CHANNELEV
ENT

TIMER_DMAREQU
EST_UPDATEEVE
NT

HEH R AL, RIRIRIENFDMAIG K

2% {out}

R AME

it

/* TIMERO channel DMA request of channel n is sent when channel y event occurs */

timer_channel_dma_request_source_select (TIMERO,
TIMER_DMAREQUEST_CHANNELEVENT);

¥ timer_dma_transfer_config

P #itimer_dma_transfer_configftiik WL T % -

R 3-564. K timer_dma_transfer_config

R timer_dma_transfer_config
AR void timer_dma_transfer_config(uint32_t timer_periph, uint32_t dma_baseaddr,
uint32_t dma_lenth);
DhReHER 1t B 4P 5% TIMERX[ DMARE
SovhkA -
B H R -
WMASH{in}
timer_periph TIMER#M%
TIMERX RTINS
MASH{in}
dma_baseaddr DMAfEHi ke s Hh ik

TIMER_DMACFG_
DMATA_CTLO

DMAfE Al TIMER_DMACFG_DMATA_CTLO, TIMERXx(x=0..4,7)

TIMER_DMACFG_

DMATA_CTL1

DMAfL i athtk: TIMER_DMACFG_DMATA_CTL1, TIMERXx(x=0..4,7)
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TIMER_DMACFG_
DMATA_SMCFG

DMAfEH 25ttt TIMER_DMACFG_DMATA_SMCFG, TIMERXx(x=0..4,7)

TIMER_DMACFG_
DMATA_DMAINTE
N

DMAfEfiEghil: TIMER_DMACFG_DMATA_DMAINTEN,

TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_INTF

DMAfE#MGHE: TIMER_DMACFG_DMATA_INTF, TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_SWEVG

DMAfEHAGR HidL :

TIMER_DMACFG_DMATA_SWEVG,

TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CHCTLO

DMA L ik af ik -

TIMER_DMACFG_DMATA_CHCTLO,

TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CHCTL1

DMA L frkd af k-

TIMER_DMACFG_DMATA_CHCTL1,

TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CHCTL2

DMA L ik af ik -

TIMER_DMACFG_DMATA_CHCTL2,

TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CNT

DMAfE it g iltk: TIMER_DMACFG_DMATA_CNT, TIMERx(x=0..4,7)

TIMER_DMACFG_
DMATA_PSC

DMAfE e ghilt: TIMER_DMACFG_DMATA_PSC, TIMERx(x=0..4,7)

TIMER_DMACFG_
DMATA_CAR

DMAf: e tiibhl: TIMER_DMACFG_DMATA_CAR, TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CREP

DMALH 2 d5Hbdk: TIMER_DMACFG_DMATA_CREP, TIMERXx(x=0,7)

TIMER_DMACFG_
DMATA_CHOCV

DMA LSt an ik -

TIMER_DMACFG_DMATA_CHOCV,

TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CH1CV

DMA L ke 6 il -

TIMER_DMACFG_DMATA_CH1CV,

TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CH2CV

DMA &t 4 bk«

TIMER_DMACFG_DMATA_CH2CV,

TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CH3CV

DMAfE A a5 il -

TIMER_DMACFG_DMATA_CH3CV,

TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CCHP

DMAfE s ill: TIMER_DMACFG_DMATA _CCHP, TIMERX(x=0,7)

TIMER_DMACFG_

DMAfE e gaill: TIMER_DMACFG_DMATA DMACFG, TIMERx(x=0..4,7)
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DMATA_DMACFG
TIMER_DMACFG_
DMAfEH sk TIMER_DMACFG_DMATA DMATB, TIMERX(x=0..4,7)

DMATA_DMATB

WMASH{in}

dma_lenth DMAfE i K /%
TIMER_DMACFG_
DMATC xTRANSF x=1..18, DMAR# x Ik
ER
IHS%{out}
AN

il
[* configure the TIMERO DMA transfer */

timer_dma_transfer_config (TIMERO, TIMER_DMACFG_DMATA_CTLO,
TIMER_DMACFG_DMATC_5TRANSFER);

B % timer_event_software_generate

B ¥timer_event_software_generatefffii® I, %

# 3-565. ¥ timer_event_software_generate

R timer_event_software_generate
PR EE void timer_event_software_generate(uint32_t timer_periph, uint16_t event);
TiRestiR BAF A
SRt -
AL -
MANSH{in}
timer_periph TIMER#M%
TIMERx % ARSI
BANSE{in}
event FHIR
TIMER_EVENT_SR 74, TIMERX(x=0..13)
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C_UPG

TIMER_EVENT_SR
C_CHOG

BB SR L F M R4, TIMERX(x=0..4,7..13)

TIMER_EVENT_SR
C_CH1G

i Rk L R R 2, TIMERX(x=0..4,7,8,11)

TIMER_EVENT_SR
C_CH2G

B2 ke LR AR & E, TIMERX(x=0..4,7)

TIMER_EVENT_SR
C_CH3G

THIE IR LB HAF KL, TIMERX(x=0..4,7)

TIMER_EVENT_SR
C_CMTG

IBIE R kA, TIMERX(x=0,7)

TIMER_EVENT_SR
C_TRGG

fih & FE 24, TIMERxX(x=0..4,7,8,11)

TIMER_EVENT_SR
C_BRKG

PR IEEAE, TIMERX(x=0,7)

2% {out}

IR B

i1

[* software generate update event*/

timer_event_software_generate (TIMERO, TIMER_EVENT_SRC_UPG);

¥ timer_break_struct_para_init

B ¥timer_break_struct_para_initdifiid I, N %

R 3-566. K timer_break_struct_para_init

R timer_break_struct_para_init
REUR A void timer_break_struct_para_init(timer_break_parameter_struct* breakpara);
ThRestid KTIMER LT e S Bk kb ir A S 8 aa e v BRIME
FeRF M
AR FH R 2
BANSE{in}
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breakpara

o ThEEND B Mk, VR W.#E 3-538. ZHME
timer break parameter struct.

2% {out}

R AME

LR
[* initialize TIMER break parameter struct with a default value */
timer_break_parameter_struct timer_breakpara;

timer_break_struct_para_init(timer_breakpara);

BR %L timer_break_config

B ¥itimer_break_configfiiid WL~ %

# 3-567. ¥ timer_break_config

ESE 5 B timer_break_config
MR void timer_break_config(uint32_t timer_periph, timer_break_parameter_struct*
breakpara);
TiRestiR P & b Dde
RS S -
B Al R -
MASH{in}
timer_periph TIMER%MX

TIMERX(x=0,7)

TIMER#M i #

EWAZH{in}

breakpara

kDR B 4E Mk, W 3-538. LM
timer break parameter struct.

S % out}

IR [EE
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(LR
[* configure TIMERO break function */

timer_break_parameter_struct timer_breakpara;

timer_breakpara.runoffstate =TIMER_ROS_STATE_DISABLE;
timer_breakpara.ideloffstate =TIMER_10S_STATE_DISABLE ;
timer_breakpara.deadtime = 255;

timer_breakpara.breakpolarity =TIMER_BREAK POLARITY_LOW;
timer_breakpara.outputautostate = TIMER _OUTAUTO_ENABLE;
timer_breakpara.protectmode =TIMER_CCHP_PROT_0;
timer_breakpara.breakstate = TIMER_BREAK_ENABLE;

timer_break_config(TIMERO,&timer_breakpara);

¥ timer_break_enable

B ¥itimer_break_enableffiid L~ %

# 3-568. K timer_break_enable

ESE 5 B timer_break_enable
Zg- gbRit] void timer_break_enable(uint32_t timer_periph);
TiRestiR ERETIMERX A 11 Zh g
Vinis i HATETIMERX_CCHPZ 783 [FIPROT [1:0] =00 I, F T {&ik
B R -
MASH{in}
timer_periph TIMER%MX
TIMERX(x=0,7) TIMERAM % #%
Al SH{out}
R EI{E

i 4n:
/* enable TIMERO break function®/

timer_break_enable (TIMERO);
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¥ timer_break_disable

Bk #timer_break_disabledffiik I, 3% -

# 3-569. E# timer_break_disable

PREAZFR timer_break_disable
BREUR T void timer_break_disable (uint32_t timer_periph);
DygesthiR AERETIMERX P L Th AR
Stk HATETIMERX_CCHPZ /745 [JPROT [1:0] =00 i, 7 /&
B A R -
MASH{in}
timer_periph TIMER%IMX

TIMERX(x=0,7)

TIMERAM&IEFE

iS4 {out}

IR B

i1

/* disable TIMERO break function*/

timer_break_ disable (TIMERO);

¥ timer_automatic_output_enable

B ¥timer_automatic_output_enabledfiit i, % :

* 3-570. K timer_automatic_output_enable

REZ IR timer_automatic_output_enable
BRBURTY void timer_automatic_output_enable(uint32_t timer_periph);
ThResiR H B4t A e
SR HAFETIMERX_CCHP# #£ #} IPROT [1:0] =00 i, AWl f&ik
AR -
BANSE{in}
timer_periph TIMER%MX
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TIMERX(x=0,7) TIMER#M %4
2% {out}
AL
#i4n:

[* enable TIMERO output automatic function */

timer_automatic_output_enable (TIMERO);

B ¥ timer_automatic_output_disable
PR ¥itimer_automatic_output_disableftiid I, T %

* 3-571. B timer_automatic_output_disable

AR timer_automatic_output_ disable
RHRRY void timer_automatic_output_ disable (uint32_t timer_periph);
DhRediR i A e
P it HAT/ETIMERX_CCHPZ /745 IPROT [1:0] = 00K}, A A&k
AL L -
WMANSH{in}
timer_periph TIMER#M%
TIMERX(x=0,7) TIMERZM £
¥ 2% {out}
IR EME

(LR
[* disable TIMERO output automatic function */

timer_automatic_output_disable (TIMERO);

B % timer_primary_output_config

BK #timer_primary_output_configfiii I, T %
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R 3-572. K timer_primary_output_config

R IR timer_primary_output_config
R void timer_primary_output_config(uint32_t timer_periph, ControlStatus
newvalue);
ThaEHER JITA FRYJE T A 8 e
Sathak Mt -
GALNEDEE -
WMASH{in}
timer_periph TIMER4M%
TIMERX(x=0,7) TIMERAM& % %
WMASH{in}
newvalue FEHPIRES
ENABLE fiifie
DISABLE BREE
¥ Hi 2% {out}
R EE
(ZLaE

/* enable TIMERO primary output function */

timer_primary_output_config (TIMERO, ENABLE);

B % timer_channel_control_shadow_config

B ¥timer_channel_control_shadow_configfid It %

R 3-573. K# timer_channel_control_shadow_config

B Z K timer_channel_control_shadow_config
void timer_channel_control_shadow_config(uint32_t timer_periph,
AR R
ControlStatus newvalue);
DIReiR T8 T AR A7 ) 5 T
Vv S Jis -
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GAGIEEE

WMASH{in}

timer_periph

TIMER%MX

TIMERX(x=0,7)

TIMERAM& i #

MASH(in}
newvalue FEHPIRES
ENABLE fihE
DISABLE ZEhE
S8 {out}
B EE

it

/* channel capture/compare control shadow register enable */

timer_channel_control_shadow_config (TIMERO, ENABLE);

B % timer_channel_control_shadow_update_config

B #timer_channel_control_shadow_update_config#ifiit I, T~ % :

# 3-574. ¥ timer_channel_control_shadow_update_config

R timer_channel_control_shadow_update_config
AR void timer_channeI_control_shz?\dow_update_config(uint32_t timer_periph,
uint8_t ccuctl);

ThREHR TETE SR 42 ) 5 T A7 B R R
Setak A -

GAIEDE -

WASH{in}
timer_periph TIMER#M %

TIMERX(x=0,7)

TIMER#M ik

HMASH{in}
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ccuctl T 3 AR 45 ) 5 - 5 A A R T

TIMER_UPDATECT

CMTGHZ#: B LI B T & 1788
L_Cccu

TIMER_UPDATECT

HCMTGHLH B 1SR MBI TRIGIETHERS, 873 77 8% S
L_CCUTRI

2% {out}

R AME

il :
[* configure TIMERO channel control shadow register update when CMTG bit is set */

timer_channel_control_shadow_update_config (TIMERO, TIMER_UPDATECTL_CCU);

B timer_channel_output_struct_para_init
PR #itimer_channel_output_struct_para_init#ifiif i, F % -

3+ 3-575. K timer_channel_output_struct_para_init

€4 timer_channel_output_struct_para_init
R void timer_channel_output_struct_para_init(timer_oc_parameter_struct*
ocpara);

ThRedtid K TIMERE & i 2 Bk vk b Birfs S Bl ia (e v BRME

e RFA -

A P R 3 -
WANSH{in}

ocpara HHEE SR, L 3-539. Z#Htimer oc parameter struct.
2% {out}

R EME

i

[* initialize TIMER channel output parameter struct with a default value */

476



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

timer_oc_parameter_struct timer_ocinitpara;

timer_channel_output_struct_para_init(timer_ocinitpara);

¥ timer_channel_output_config

P #itimer_channel_output_configitiid I, % :

R 3-576. K timer_channel_output_config

R IR timer_channel_output_config
void timer_channel_output_config(uint32_t timer_periph, uintl6_t channel,
R _
timer_oc_parameter_struct* ocpara);
ThReHid AR TIMERX (138 18 4 H i B
Sovhk At -
AL -
WMASH{in}
timer_periph TIMER#M%
TIMERX S5 Bk S 4
HAZH{in}
channel fR5 T L E
TIMER_CH_O JHIEO, TIMERx(x=0..4,7..13)
TIMER_CH_1 i#iE1, TIMERX(x=0..4,7,8,11)
TIMER_CH_2 iHiE2, TIMERx(x=0..4,7)
TIMER_CH_3 #i&3, TIMERX(x=0..4,7)
WASE{in}
ocpara HHEE SR, ELZE 3-539. Z#MMtimer oc parameter struct
A Z%out}
p A Il

it

I* configure TIMERO channel 0 output function */

timer_oc_parameter_struct timer_ocintpara;
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timer_ocintpara.outputstate = TIMER_CCX_ ENABLE;

timer_ocintpara.outputnstate = TIMER_CCXN_ENABLE;

timer_ocintpara.ocpolarity =TIMER _OC_POLARITY_HIGH,;

timer_ocintpara.ocnpolarity =TIMER_OCN_POLARITY_HIGH,;

timer_ocintpara.ocidlestate =TIMER _OC_IDLE_STATE_HIGH;

timer_ocintpara.ocnidlestate = TIMER_OCN_IDLE_STATE_LOW;

timer_channel_output_config(TIMERO, TIMER _CH_0, &timer_ocintpara);

BR % timer_channel_output_mode_config

B ¥timer_channel_output_mode_configftiid Il T %

£ 3-577. B timer_channel_output_mode_config

R TK timer_channel_output_mode_config
void timer_channel_output_mode_config(uint32_t timer_periph, uint16_t
AR R :
channel, uint16_t ocmode);
ThResig Fic B 41 B TIMERXGE & 4 H L b X
VRS i -
RN -
MANSH{in}
timer_periph TIMER%MX
TIMERX 2% AR SH
MANSH{in}
channel R ic I TE
TIMER_CH_O JBIEO0, TIMERX (x=0..4,7..13)
TIMER_CH_1 J#IEL, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 2, TIMERX (x=0..4,7)
TIMER_CH_3 @ik3, TIMERX (x=0..4,7)
BWMANSH{in}
ocmode T e b AR
TIMER_OC_MODE
_TIMING Kl
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TIMER_OC_MODE

VCHEC I B
_ACTIVE
TIMER_OC_MODE .
UN R A=K (S
_INACTIVE
TIMER_OC_MODE
VL e B 3 2
_TOGGLE
TIMER_OC_MODE .
58 il I
_Low
TIMER_OC_MODE .
R 1) S 7
_HIGH
TIMER_OC_MODE .
PWM 0
_PWMO
TIMER_OC_MODE N
PWM#E 1
_PWM1
# S ${out}
REE

it

/* configure TIMERO channel PWM 0 mode */

timer_channel_output_mode_config(TIMERO,TIMER_CH_0O,TIMER_OC_MODE_PWMO);

B %L timer_channel_output_pulse_value_config

B ¥timer_channel_output_pulse_value_configffii® I, %

F 3-578. K timer_channel_output_pulse_value_config

B R timer_channel_output_pulse_value_config
void timer_channel_output_pulse_value_config(uint32_t timer_periph, uint16_t
AR R :
channel, uint32_t pulse);
TiReFER Jic E ZM R TIMERX B8 38 ¥ H LU E
vz S Jis -
1 F BB -

BANSE{in}
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timer_periph TIMER#MX
TIMERX S Bk SH
WASH{in}
channel Ry i B E
TIMER_CH_0 #iE0, TIMERX (x=0..4,7..13)
TIMER_CH_1 #i%E1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 32, TIMERX (x=0..4,7)
TIMER_CH_3 #iE3, TIMERX (x=0..4,7)
WMASH{in}
pulse i &S HEAE (0~65535)
¥ H 2% {out}
AN
Bt

[* configure TIMERO channel 0 output pulse value */

timer_channel_output_pulse_value_config(TIMERO, TIMER_CH_0, 399);

B % timer_channel_output_shadow_config

BK #timer_channel_output_shadow_config#iik I, ~ % :

F 3-579. K timer_channel_output_shadow_config

REZ IR timer_channel_output_shadow_config
void timer_channel_output_shadow_config(uint32_t timer_periph, uint16_t
RBURE :
channel, uint16_t ocshadowy);

LhREHR I B TIMERXif 8 i tH HL G 1 S A7 2R T e
Setak A -

AL -

MASH{in}
timer_periph TIMER%MX
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TIMERX S Bk SH
WASH{in}
channel (1 N=REB
TIMER_CH_O i#ik0, TIMERX (x=0..4,7..13)
TIMER_CH_1 i1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 #it2, TIMERX (x=0..4,7)
TIMER_CH_3 J#IES, TIMERX (x=0..4,7)
WASH{in}
ocshadow it LB T A AR DI RERTS
TIMER_OC_SHAD X
OW__ENATBLE e RS LA T 27 A7 8
TIMER_OC_SHAD .
OW DISABLE SEREH LB T AR
A S8 {out}
& [E B
i4n .

[*configure TIMERO channel 0 output shadow function */

timer_channel_output_shadow_config (TIMERO, TIMER_CH_0,

TIMER_OC_SHADOW_ENABLE);

B %L timer_channel_output_fast_config
B ¥timer_channel_output_fast_configffiid L T~ % :

# 3-580. ¥ timer_channel_output_fast_config

PR FR timer_channel_output_fast_config
void timer_channel_output_fast_config(uint32_t timer_periph, uint16_t channel,
B R _
uintl6_t ocfast);
TigeRiiR Hic B TIMERXIE 18 i tH L PR T e
Vv S Jis -
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AP -
WMASH{in}
timer_periph TIMER4|Mk
TIMERX % Bk SH
WMANSE{in}
channel FyiC B EIE
TIMER_CH_0 30, TIMERX (x=0..4,7..13)
TIMER_CH_1 i1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 #iE2, TIMERX (x=0..4,7)
TIMER_CH_3 JEIE3, TIMERX (x=0..4,7)
WMASH{in}
ocfast TG R PUE T RRRAS

TIMER_OC_FAST_
ENABLE

TIMER_OC_FAST_
DISABLE

1 A AR T e A e

i S5 {out}

IR B

it

/* configure TIMERO channel 0 output fast function */

timer_channel_output_fast_config (TIMERO, TIMER_CH_O, TIMER_OC_FAST_ENABLE);

B % timer_channel_output_clear_config

B ¥itimer_channel_output_clear_config#ifiit i, ~ % :

R 3-581. E# timer_channel_output_clear_config

RE AR

timer_channel_output_clear_config

HRHUR R

void timer_channel_output_clear_config(uint32_t timer_periph, uint16_t

channel, uint16_t occlear);
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ThReHR Fic B TIMERX ()i 1 41 tH LU B0E 0Th Bk
RS Jis -
B2V A R 2 -
WMASH{in}
timer_periph TIMER4|Mk
TIMERX(0..4,7) 7% AR SH
WMANSE{in}
channel FC B 1E
TIMER_CH_0 HHIEO
TIMER_CH_1 piBENE
TIMER_CH_2 HiE2
TIMER_CH_3 piBEK]
WMASH{in}
occlear T TE LU HiEO T RRIRAS

TIMER_OC_CLEAR
_ENABLE

I IE P O DI RE A AE

TIMER_OC_CLEAR
_DISABLE

i IE b TR 0D RE AL AE

i S5 {out}

IR B

Biltn.

/* configure TIMERO channel 0 output clear function */

timer_channel_output_clear_config (TIMERO, TIMER_CH_0,

TIMER_OC_CLEAR_ENABLE);

B % timer_channel_output_polarity_config

Bk #timer_channel_output_polarity config#tiid I, %
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R 3-582. B timer_channel_output_polarity_config

R IR timer_channel_output_polarity_config
R void timer_channel_output_poIari.ty_config(uint3.2_t timer_periph, uint16_t
channel, uint16_t ocpolarity);
ThRedhiR JETE LR A
etk -
AL .
WMASH{in}
timer_periph TIMER#M%
TIMERX 2% AR SH
WMASH{in}
channel fR5 T L E
TIMER_CH_O #iEO0, TIMERX (x=0..4,7..13)
TIMER_CH_1 iK1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 #iE2, TIMERX (x=0..4,7)
TIMER_CH_3 jHiE3, TIMERX (x=0..4,7)
MASH{in}
ocpolarity JETE Y AR
TIMER_OC_POLAR
IT:(_HI_GH EE AR 1 v RSP R
TIMER_OC_POLAR
IT:(_LC_)W I TE i H AR PR AIG P B
Al sH{out}
R E{E

it

I* configure TIMERO channel 0 output polarity */

timer_channel_output_polarity_config (TIMERO, TIMER_CH_0,
TIMER_OC_POLARITY_HIGH);
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K% timer_channel_complementary_output_polarity_config

B ¥timer_channel_complementary_output_polarity _configfiiid Il ~ %

# 3-583. ¥ timer_channel_complementary_output_polarity_config

R FR timer_channel_complementary_output_polarity config
R void tim(.er_chann.el_co.mplementary_out?ut_polarity_config(uint32_t
timer_periph, uint16_t channel, uintl6_t ocnpolarity);

ThReHR TR A A A P
Stk -

AN -

HMASH{in}
timer_periph TIMER%MX

TIMERX(x=0,7)

TIMERAM&IEFE

MASH{in}
channel i B il A
TIMER_CH_O HIEO
TIMER_CH_1 SGIBEN
TIMER_CH_2 HIE2
#MASH{in}
ocpolarity RN E E AR

TIMER_OCN_POLA
RITY_HIGH

D TE e A v T AL

TIMER_OCN_POLA
RITY_LOW

AN TE o AR AR T R

S8 out}

IR [EE

fBiltn.

/* configure TIMERO channel 0 complementary output polarity */

timer_channel_complementary_output_polarity config (TIMERO, TIMER_CH_0,
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TIMER_OCN_POLARITY_HIGH);

B %L timer_channel_output_state_config

BF #timer_channel_output_state_config#fiid I, F 3% -

# 3-584. E# timer_channel_output_state_config

REAZ TR timer_channel_output_state_config
void timer_channel_output_state_config(uint32_t timer_periph, uint16_t
RHR R :
channel, uint32_t state);
ThReHR it BB TEIRAS
SRk -
B A -
HMASH{in}
timer_periph TIMER%MX
TIMERX 2% AR SH
MASH{in}
channel Ry ic B @il
TIMER_CH_O JBIEO0, TIMERX (x=0..4,7..13)
TIMER_CH_1 JHiE1, TIMERx (x=0..4,7,8,11)
TIMER_CH_2 JBIE2, TIMERX (x=0..4,7)
TIMER_CH_3 i#iE3, TIMERX (x=0..4,7)
WMASH{in}
state HIERAS
TIMER_CCX_ENAB
_LE - HMIEf R
TIMER_CCX_DISA N—
BLE
2% {out}

IR [EE
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/* configure TIMERO channel 0 enable state */

timer_channel_output_state_config (TIMERO, TIMER_CH_0, TIMER_CCX_ENABLE);

B %L timer_channel_complementary_output_state_config

BF ¥timer_channel_complementary_output_state_config##iid i, % :

# 3-585. ¥ timer_channel_complementary_output_state_config

R TR timer_channel_complementary_output_state_config
MR void timer_channel_complementary_output_state_config(uint32_t timer_periph,
uint16_t channel, uintl6_t ocnstate);
ThReHR T 7 EL I8 T i RS
SRk -
B A R -
MASH{in}
timer_periph TIMER%IMX
TIMERX(x=0,7) TIMERAM& %
MASH{in}
channel R lic I TE
TIMER_CH_O IHIEO
TIMER_CH_1 HIEL
TIMER_CH_2 HiE2
WANSH{in}
state HAMBIERTS
TIMER_CCXN_ENA
_BLE - TAMEE A e
TIMER_CCXN_DIS
ABLE HAMEIEZERE
Al SH{out}

IR [EE
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Blhn:

[* configure TIMERO channel 0 complementary output enable state */

timer_channel_complementary_output_state_config (TIMERO, TIMER_CH_J0,
TIMER_CCXN_ENABLE);

% timer_channel_input_struct_para_init

PR %timer_channel_input_struct_para_initfffiid W~ %

# 3-586. E ¥ timer_channel_input_struct_para_init

R timer_channel_input_struct_para_init
RER A void timer_channel_input_struct_para_init(timer_ic_parameter_struct* icpara);
B21): i P KTIMEREIE NS E L5k & b Bir S S 80 aa e v BRME
S i -
G )
MASH{in}
icpara WA G R, ERZE 3-540. L Atimer ic _parameter struct.
¥ 2% {out}
& [EE

Biltn.

/* initialize TIMER channel input parameter struct with a default value */

timer_ic_parameter_struct timer_icinitpara;

timer_channel_input_struct_para_init(timer_icinitpara);

B % timer_input_capture_config

B ¥itimer_input_capture_configfiiid I %

R 3-587. K timer_input_capture_config

RE AR

timer_input_capture_config

HHRE

void timer_input_capture_config(uint32_t timer_periph, uintl6_t channel,
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timer_ic_parameter_struct* icpara);
ThReHhiR i & TIMERXHi A\ 3 5 4L
Vi Yas -
% VR F B timer_channel_input_capture_prescaler_config
WMASH{in}
timer_periph TIMER#hM%
TIMERX S Bk SH
HAZSH{in}
channel fR5 T L E
TIMER_CH_O WIiB0, TIMERX (x=0..4,7..13)
TIMER_CH_1 i1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 #iE2, TIMERX (x=0..4,7)
TIMER_CH_3 #iE3, TIMERX (x=0..4,7)
WASH{in}
icpara BNk, 0 E 3-540. ZHfktimer ic_parameter struct.
#is%{out}
p A=A

Biltn.

I* configure TIMERO input capture parameter */
timer_ic_parameter_struct timer_icinitpara;
timer_icinitpara.icpolarity = TIMER_IC_POLARITY_RISING;
timer_icinitpara.icselection = TIMER_IC_SELECTION_DIRECTT];
timer _icinitpara.icprescaler = TIMER_IC_PSC_DIV1;
timer_icinitpara.icfilter = 0x0;

timer_input_capture_config(TIMERO, TIMER_CH_0, &timer_icinitpara);
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B %L timer_channel_input_capture_prescaler_config

BF ¥timer_channel_input_capture_prescaler_config#iiid Il N % :

# 3-588. ¥ timer_channel_input_capture_prescaler_config

R R timer_channel_input_capture_prescaler_config
R void timer_channel_.input_capture_préscaler_config(uint32_t timer_periph,
uintlé_t channel, uintl6_t prescaler);
DyResiR e TIME R 18 iy A SR 570 S
Stk -
AN -
HMASH{in}
timer_periph TIMER%MX
TIMERX 2% AR S K
HMASH{in}
channel Ry ic B @il
TIMER_CH_O JBIEO, TIMERX (x=0..4,7..13)
TIMER_CH_1 JHiE1, TIMERx (x=0..4,7,8,11)
TIMER_CH_2 JBIE2, TIMERX (x=0..4,7)
TIMER_CH_3 jHiE3, TIMERX (x=0..4,7)
WMASH{in}
prescaler T T g N\ A RT3 AU

TIMER_IC_PSC_DI

ANy
V1
TIMER_IC_PSC_DI
2434
V2
TIMER_IC_PSC_DI
4535
V4
TIMER_IC_PSC DI
- - = 8434
V8
HHZ2¥{out}
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R AME

.

* configure TIMERO channel 0 input capture prescaler value */

timer_channel_input_capture_prescaler_config (TIMERO, TIMER_CH_0,
TIMER_IC_PSC_DIV2);

B %L timer_channel_capture_value_register_read

K #itimer_channel_capture_value_register_read ik . F %

# 3-589. ¥ timer_channel_capture_value_register_read

R TK timer_channel_capture_value_register_read
uint32_t timer_channel_capture_value_register_read(uint32_t timer_periph,
Eg gk .
uint16_t channel);
DyRediR B IE R
VRS 1as -
A5 VR FH B -
BWANSH{in}
timer_periph TIMER%MX
TIMERX 2% AR SH
WANSH{in}
channel FC B 1E
TIMER_CH_O JHIEO, TIMERX (x=0..4,7..13)
TIMER_CH_1 JHiE1, TIMERx (x=0..4,7,8,11)
TIMER_CH_2 W2, TIMERX (x=0..4,7)
TIMER_CH_3 JHiE3, TIMERX (x=0..4,7)
Al SH{out}
p A Il
uint32_t BiER N HH3RME, (0x0000~0xFFFF)

Biltn.
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[* read TIMERO channel O capture compare register value */

uint32_t ch0_value = 0;

chO_value =timer_channel_capture_value register read (TIMERO, TIMER_CH_0);
K% timer_input_pwm_capture_config

BF #timer_input_pwm_capture_config#ifiik I 3% -

# 3-590. E# timer_input_pwm_capture_config

PREAZFR timer_input_pwm_capture_config
MR void timer_input_pwm._captLIJre_config(uint32_t tin.wer_periph, uint16_t channel,
timer_ic_parameter_struct* icpwm);
DiResid Fic B TIMERX 3KPW M A\ S5
Sapesk -
B RS timer_channel_input_capture_prescaler_config
BWASH{in}
timer_periph TIMER%IMX
TIMERX(x=0..4,7,8,
11) TIMERAMZiE#%
BWASH{in}
channel R ic I TE
TIMER_CH_O IHIEO
TIMER_CH_1 HIEL
BWANSH{in}
icpwm IRk, VEWLZE 3-540. Ziffftimer ic_parameter struct
¥ 2% {out}
R E{E

(LR
/* configure TIMERO input pwm capture parameter */

timer_ic_parameter_struct timer_icinitpara;
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timer_icinitpara.icpolarity = TIMER_IC_POLARITY_RISING;

timer_icinitpara.icselection = TIMER _IC_SELECTION_DIRECTTI,

timer_icinitpara.icprescaler = TIMER_IC_PSC_DIV1;

timer_icinitpara.icfilter = 0x0;

timer_input_pwm_ capture_config (TIMERO, TIMER _CH_0, &timer_icinitpara);

B %L timer_hall_mode_config

B #timer_hall_mode_configftiid I~ &

# 3-591. B timer_hall_mode_config

ESE 5 B timer_hall_mode_config
R HR R void timer_hall_mode_config(uint32_t timer_periph, uint8_t hallmode);
DigefR it B TIMERXHIHALL# 11 D g
SRk -
AN -
HMASH{in}
timer_periph TIMER%MX

TIMERX(x=0..4,7)

TIMERAME L #E

BWAZE{in}
hallmode HALLE: O ShEeRAS
TIMER_HALLINTE
HALLE: D RE
RFACE_ENABLE
TIMER_HALLINTE
HALL¥Z M 25 6E
RFACE_DISABLE
HHiS%{out}
IR [E {5

fBiltn.

[* configure TIMERO hall sensor mode */

timer_hall_mode_config (TIMERO, TIMER_HALLINTERFACE_ENABLE);
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B % timer_input_trigger_source_select

BF #timer_input_trigger_source_selectifiidk I 3% -

# 3-592. ¥ timer_input_trigger_source_select

R FR timer_input_trigger_source_select
R void timer_input_trigger_sourc.e_s.,elect(uint32_t timer_periph, uint32_t
intrigger);
ThRedhig TIMERXJ %\ fi 2 Y8 4%
%y%%ﬁ: SMC[ZZO] =000
AN -
MASH{in}
timer_periph TIMER#MX
TIMERX(x=0..4,7,8,
TIMER4IMEZ i%4%
11)

MASH{in}

intrigger TR 38 B ) o R U

TIMER_SMCFG_T

P Bk &% % AO(ITIO, TIMERX(x=0..4,7,8,11))
RGSEL_ITIO

TIMER_SMCFG_T

BB AN L1(TIL, TIMERX(x=0..4,7,8,11))
RGSEL_ITI1

TIMER_SMCFG_T

Bk & F N 2(1TI2, TIMERX(x=0..4,7,8,11))
RGSEL_ITI2

TIMER_SMCFG_T

P B R A N3(ITI3, TIMERX(x=0..4,7,8,11))
RGSEL_ITI3

TIMER_SMCFG_T

CIOfa#FrELL (CIOF_ED, TIMERX(x=0..4,7,8,11))
RGSEL_CIOF_ED

TIMER_SMCFG_T

JEIJE HIEIGOS A (CIOFEO, TIMERx(x=0..4,7,8,11))
RGSEL_CIOFEQ

TIMER_SMCFG_T

JEW 5 BTG 14 N (CILFEL1, TIMERXx(x=0..4,7,8,11))
RGSEL_CI1FE1

TIMER_SMCFG_T

YEWE A AR SN (ETIFP, TIMERX(x=0..4,7))
RGSEL_ETIFP

¥ Z2¥{out}
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Blhn:

/* select TIMERO input trigger source */

timer_input_trigger_source_select (TIMERO, TIMER_SMCFG_TRGSEL_ITI0);

B ¥ timer_master_output_trigger_source_select

PR ¥timer_master_output_trigger_source_selectiffiit i N3

* 3-593. K timer_master_output_trigger_source_select

AR timer_master_output_trigger_source_select
R void timer_master_output_trigger_sourFe_seIect(uint32_t timer_periph, uint32_t
outrigger);
DiResid M FETIMERX AR 2y i ik &
PSS -
B A 2 -
WMASH{in}
timer_periph TIMER#M&
TIMERX(x=0..7) TIMERZM £
MASH{in}
outrigger A H kR

TIMER_TRI_OUT_
SRC_RESET

S 7. TIMERX SWEVGH A7 25 FIUPGHL# B 18 AR % il 28 = A B A ik —
KTRGOMKM, E—MiEM T, TRGO FIME SN SLhRrII B aH — TR,

TIMER_TRI_OUT_
SRC_ENABLE

fEgE. AR AT RIS 3 225 I A B i 4 — B 18] U BE ALE T 2% o 2

P A SRk BT B B SR Al R M TRGO. 4 CENYZ i (4 B 185

PR A AR P, TSRS S E L. AT, T

A ERENE 5 A TR, FERR I ARTRGO oAy —MEIR, FRAFIES T
FI MR

TIMER_TRI_OUT_
SRC_UPDATE

R EAR AR SRE T E N TRGO.

TIMER_TRI_OUT_
SRC_CCO

IR P Bk B OFE A — VRl R B — IR b e shi), A sl g = 2k — A
TRGOJk
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TIMER_TRI_OUT_

Ehis. fEIX PR T BRI 6 25E PR O0CPRESS 54 F T-/E Nt & fir ' TRGO
SRC_OOCPRE
TIMER_TRI_OUT , , o i
-~ T . FEIX RIS R E AR A ] 2HE BFOLCPREE S H TR M R i i TRGO
SRC_O1CPRE
TIMER_TRI OUT . . N s N
T T T R, AR T R AL BEO2CPRER S # H TE AR Hr HH TRGO
SRC_O2CPRE
TIMER_TRI_OUT _ . R s .
Ehige. fEIXFRE RN EAE % ) 28 £ FEO3CPRESE 5 4 F 15 Nfi & i i TRGO
SRC_O3CPRE
i Z4{out}
REE
it :

/* select TIMERO master mode output trigger source */

timer_master_output_trigger_source_select (TIMERO, TIMER_TRI_OUT_SRC_RESET);

¥ timer_slave_mode_select

B ¥timer_slave_mode_selectftfiik I F &

# 3-594. ¥ timer_slave_mode_select

R timer_slave_mode_select
BRURTY void timer_slave_mode_select(uint32_t timer_periph, uint32_t slavemode);
Dgefaid TIMERXABEC B
RS S -
B Al R -
MANSH{in}
timer_periph TIMERM%

TIMERX

TIMERAM&IEFE

BANSE{in}

slavemode

M

TIMER_SLAVE_MO
DE_DISABLE

KM, TIMERx(x=0..4,7,8,11)
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TIMER_ENCODER
_MODEO

is a0, TIMERX(x=0..4,7)

TIMER_ENCODER
_MODE1

i 22 B30 1 TIMERX(X=0...4,7)

TIMER_ENCODER
_MODE2

7 i 234 2 TIMERX(x=0..4,7)

TIMER_SLAVE_MO
DE_RESTART

H AR TIMERX(x=0..4,7,8,11)

TIMER_SLAVE_MO
DE_PAUSE

# = A TIMERX(x=0..4,7,8,11)

TIMER_SLAVE_MO
DE_EVENT

HUH X TIMERX(x=0..4,7,8,11)

TIMER_SLAVE_MO
DE_EXTERNALO

AP e 0 TIMERX(x=0..4,7,8,11)

iS4 {out}

IR B

it

/* select TIMERO slave mode */

timer_slave_mode_select (TIMERO, TIMER_ENCODER_MODEDO);

B %L timer_master_slave_mode_config

B ¥timer_master_slave_mode_configffiid L % :

F 3-595. K timer_master_slave_mode_config

L5 B timer_master_slave_mode_config
void timer_master_slave_mode_config(uint32_t timer_periph, uint8_t
AR R
masterslave);

TigeRiiR TIMERXE M &

vz S Jis -
1 F BB -

HWASH{in}
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timer_periph

TIMER4|M%

TIMERX(x=0..4,7,8,

TIMERAM&IEFE

11)
HANSH{in}
masterslave M FERAS
TIMER_MASTER_S
LAVE_MODE_ENA F AR A e
BLE
TIMER_MASTER_S
LAVE_MODE_DISA MRS RE
BLE
¥ 2% {out}
R EME

it

[* configure TIMERO master slave mode */

timer_master_slave_mode_config (TIMERO, TIMER_MASTER_SLAVE_MODE_ENABLE);

B % timer_external_trigger_config

B #timer_external_trigger_configfifiid I, T %

# 3-596. K# timer_external_trigger_config

BRBATR timer_external_trigger_config
R void timer_external_tri-gger_config(uir.\t32_-t timer_per.iph, uint32_t extprescaler,
uint32_t expolarity, uint32_t extfilter);

ThRefhg I & TIMERXS il A A
SRt .

T -

WASH{in}
timer_periph TIMER#M%

TIMERX(x=0..4,7)

TIMERAM&IEFE

498



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

WASH{in}
extprescaler ANET itk 5 T3 53 A5
TIMER_EXT_TRI_P
- - Ao
SC_OFF
TIMER_EXT_TRI_P
- T~ 27340
SC_DIV2
TIMER_EXT_TRI_P
- - - A5
SC_DIV4
TIMER_EXT_TRI_P
- -~ 84t
SC_DIV8
BWASH{in}
expolarity AN kA i N AR A
TIMER_ETP_FALLI X . N
I FP B T BRI AL
NG
TIMER_ETP_RISIN . . § N
s R e Al WA A S
WANSH{in}
extfilter A1 BBl A IE A% ] (0~15)
i 2%{out}
p A=A

4
[* configure TIMERO external trigger input */

timer_external_trigger_config (TIMERO, TIMER_EXT_TRI_PSC_DIV2,
TIMER_ETP_FALLING, 10);

B % timer_quadrature_decoder_mode_config

B ¥timer_quadrature_decoder_mode_config#ifiid i, F %

R 3-597. K timer_quadrature_decoder_mode_config

L3 B4 timer_quadrature_decoder_mode_config
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void timer_quadrature_decoder_mode_config(uint32_t timer_periph, uint32_t

e decomode,uintl6_t icOpolarity, uintl6_t iclpolarity);
DigeHhiR TIMERXHC B 0 i T 4 10
PRS Jis -
AL -
MANSH{in}
timer_periph TIMER4H %

TIMERX(x=0..4,7)

TIMERAM&IEFE

MASH{in}

decomode

i 2 B

TIMER_ENCODER
_MODEDO

HRAECIOFEOHI HLF, A AECILFEL A1 /R it

TIMER_ENCODER
_MODE1

RAECIIFELRI -, THEERTECIOFEORINE 7] b/ 4%

TIMER_ENCODER

AR 5 —AME S P N, S ECIOFEOMICIIFELRY

_MODE2 pra AT [ I N
BWASH{in}
icOpolarity ICOK 1%
TIMER_IC_POLARI . NN
sk LHa W
TY_RISING
TIMER_IC_POLARI . Oy
EHETNEN S urbiE ]
TY_FALLING
#MASH{in}
iclpolarity IC1HK %
TIMER_IC_POLARI - NN
EHE/ NI pURE]
TY_RISING
TIMER_IC_POLARI - NN
AR TR U
TY_FALLING
A z%out}
pA Il =R
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Blhn:

[* configure TIMERO quadrature decoder mode */

timer_quadrature_decoder_mode_config (TIMERO, TIMER_ENCODER_MODEDQ,
TIMER_IC_POLARITY_RISING, TIMER_IC_POLARITY_RISING);

B ¥ timer_internal_clock_config

BF #timer_internal_clock_configffiit I, F % :

# 3-598. ¥ timer_internal_clock_config

AR timer_internal_clock_config
RHRRY void timer_internal_clock_config(uint32_t timer_periph);
DigefR TIMERXHL B Jy P4 i A X
SRk -
B A R .
MASH{in}
timer_periph TIMER4M%

TIMERXx(x=0..4,7,8,

TIMER/I ik £
11)

i S5 {out}

IR B

Biltn.
I* configure TIMERO internal clock mode */

timer_internal_clock_config (TIMERO);

B % timer_internal_trigger_as_external_clock_config

B ¥itimer_internal_trigger_as_external_clock_configffiid I % :

R 3-599. K# timer_internal_trigger_as_external_clock_config

BT timer_internal_trigger_as_external_clock_config
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void timer_internal_trigger_as_external_clock_config(uint32_t timer_periph,
R R . .
uint32_t intrigger);
ThReHR B B TIMERX P9 3 fik A Ay B Yt
PRiS Jis -
VA FH B4 timer_input_trigger_source_select
WASH{in}
timer_periph TIMER#MX
TIMERX(x=0..4,7,8,
TIMER4IMEZ i%4%
11)
MASH{in}
intrigger A 35 B 14D A T i A R

TIMER_SMCFG_T

e A A 20 (IT10) M 4
RGSEL_ITIO

TIMER_SMCFG_T

PEREA B & 1 (1T12) 9 i Bh g
RGSEL_ITI1

TIMER_SMCFG_T

WAl 2 (IT12) M g
RGSEL_ITI2

TIMER_SMCFG_T

RPN Rk & 3 (ITI3) J i8R
RGSEL_ITI3

¥ 2% {out}

R EME

Biltn.

/* configure TIMERO the internal trigger ITI0 as external clock input */

timer_internal_trigger_as_external_clock_config (TIMERO, TIMER_SMCFG_TRGSEL_ITIO0);

B % timer_external_trigger_as_external_clock_config

BK #timer_external_trigger_as_external_clock_config#fiik I~ %

# 3-600. K% timer_external_trigger_as_external_clock_config

BT timer_external_trigger_as_external_clock_config
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void timer_external_trigger_as_external_clock_config(uint32_t timer_periph,

PRARTY . ) . L .
uint32_t extrigger, uint16_t expolarity, uint32_t extfilter);
TheeHhiR i B TIMERX (1 #M 3 ik 5 A g i i
it A -
VA FH B4 timer_input_trigger_source_select
HMASH{in}
timer_periph TIMER#MX
TIMERX(x=0..4,7,8,
TIMERAME L
11)
BASH{in}
extrigger A1 i & YR

TIMER_SMCFG_T
RGSEL_CIOF_ED

CIOM i1 #5#5 £ (CIOF_ED)

TIMER_SMCFG_T
RGSEL_CIOFEQ

JEVY 5 I IE 0% A\ (CIOFEO)

TIMER_SMCFG_T
RGSEL_CI1FE1

JE I 5 8 14 A\ (CI1LFEL)

WANSH{in}

expolarity

B ik DA

TIMER_IC_POLARI
TY_RISING

Bl ik U5 e LT B B TR 2

TIMER_IC_POLARI

I ER A A DFAR T B TN BRI 2L

TY_FALLING
BANSE{in}
extfilter I ZE (0~15)
HHZ%{out}
IR [E {5
flm:

I* configure TIMERO the external trigger CIOFEO as external clock input */
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timer_external_trigger_as_external_clock_config (TIMERO,

TIMER_SMCFG_TRGSEL_CIOFEO, TIMER_IC_POLARITY_RISING, 0);

B % timer_external_clock_mode0_config

Bk #timer_external_clock_mode0_config#fiid . 3

# 3-601. X% timer_external_clock_mode0_config

R FR timer_external_clock_mode0_config
R void timer_external_clock_mode0_config(uint32_t timer_periph, uint32_t
5 extprescaler, uint32_t expolarity, uint32_t extfilter);
ThResig FiC & TIMERXS M #5200,  ETIE A #h
VRS i -
AN timer_external_trigger_config
MASH{in}
timer_periph TIMER#MX
TIMERX(x=0..4,7,8, ,
TIMER4IMEZ i%4%
11)
BASH{in}
extprescaler ET ik 5 Y5 T 73 A3AH
TIMER_EXT_TRI_P
T G340
SC_OFF
TIMER_EXT_TRI_P
25340t
SC_DIV2
TIMER_EXT_TRI_P
45340
SC_DIV4
TIMER_EXT_TRI_P
- T 8434
SC_DIV8
BWASH{in}
expolarity ET i < P AR A
TIMER_ETP_FALLI . N
TR B C R TA RL
NG
TIMER_ETP_RISIN N N
o TR A AL
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BAZSE{in}
extfilter ETI R FRIER Z40 (0~15)
iS4 {out}
& [EM{E

.

[* configure TIMERO the external clock mode0 */

timer_external_clock_mode0_config (TIMERO, TIMER_EXT_TRI_PSC_DIV2,

TIMER_ETP_FALLING, 0);

BR % timer_external_clock_mode1_config

B ¥timer_external_clock_mode1_configffiid I T~ %

# 3-602. K timer_external_clock_mode1_config

SC_DIV4

R TK timer_external_clock_mode1_config
void timer_external_clock_model_config(uint32_t timer_periph, uint32_t
extprescaler, uint32_t expolarity, uint32_t extfilter);
ThReHig Fic. B TIMERXA M 55501
otk -
B A R timer_external_trigger_config
BANSE{in}
timer_periph TIMER%MX
TIMERX(x=0..4,7) TIMERZM £
WASH{in}
extprescaler E T & IR T o e
TIMER_EXT_TRI_P
535
SC_OFF
TIMER_EXT_TRI_P
27350
SC_DIV2
TIMER_EXT_TRI_P
- T~ 45345
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TIMER_EXT_TRI_P
- -~ 8434
SC_DIV8
BAZSE{in}
expolarity ET I &2 Y5tk P
TIMER_ETP_FALLI .
T TR SR HLSPE A AR
NG
TIMER_ETP_RISIN o
- s - R A R
HAZH{in}
extfilter ETId & HIES 240 (0~15)
I S%{out}
& [HE{E

.

[* configure TIMERO the external clock mode1 */

timer_external_clock_mode1_config (TIMERO, TIMER_EXT_TRI_PSC_DIV2,

TIMER_ETP_FALLING, 0);

¥ timer_external_clock_mode1_disable

B ¥timer_external_clock_mode1_disablefiiit i, F % :

* 3-603. K timer_external_clock_mode1_disable

REZ IR timer_external_clock_model_disable
R R void timer_external_clock_model_disable(uint32_t timer_periph);
ThResiR TIMERXS M B 14 B
RS S -

AR -

A H{in}
timer_periph TIMER%MX
TIMERX(x=0..4,7) TIMERAMEIEHE
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2% {out}

B EE

.

[* disable TIMERO the external clock mode1 */

timer_external_clock_mode1_disable (TIMERO);

BR % timer_write_chxval_register_config

B ¥timer_write_chxval_register_configfiiid WL~ %

£ 3-604. ¥ timer_write_chxval_register_config

R TK timer_write_chxval_register_config

Big- gLRit) void timer_write_chxval_register_config(uint32_t timer_periph, uintl6_t ccsel);

ThReHR Fit B TIMERX S CHXVALIE P47

SRk

B Al R
MASH{in}
timer_periph TIMER%MX
TIMERX(;()=O..4,7..1 TIMERSH it 4
#MASH{in}
ccsel 5 CHXVAL 17 35 i A1

TIMER_CHVSEL_D
ISABLE

PR A

TIMER_CHVSEL_E
NABLE

NIRRT A7 8 0E 5 W A7 2 AT (E A S, B NRAE TR

S8 out}

IR [EE
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it
* configure TIMERO write CHxXVAL register selection */

timer_write_chxval_register_config(TIMERO, TIMER_CHVSEL_ENABLE);

B %L timer_output_value_selection_config
PR #timer_output_value_selection_configffiid . F & :

# 3-605. E¥ timer_output_value_selection_config

PREAZFR timer_output_value_selection_config
MR void timer_output_value_selection_config(uint32_t timer_periph, uint16_t
outsel);
DigefR ic B TIMERi tH (H 2 P61
PSS -
A -
MASH{in}
timer_periph TIMER%IMX
TIMERX (x=0,7) TIMERAM& %
MASH{in}
ccsel e B R PR

TIMER_OUTSEL_D

JE5E
ISABLE

TIMER_OUTSEL_E

WHRPOENA 5108474480, T4 H TE R
NABLE

i S5 {out}

B EE

it
* configure TIMER output value selection */

timer_output_value_selection_config(TIMERO, TIMER_OUTSEL_ENABLE);
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¥ timer_interrupt_enable

PR timer_interrupt_enabledifiid L R %

# 3-606. X% timer_interrupt_enable

R R timer_interrupt_enable
BREUR T void timer_interrupt_enable(uint32_t timer_periph, uint32_t interrupt);
DygesthiR HMBETIMERX £ At
PRS Jis -
A -
MASH{in}
timer_periph TIMER#MX
TIMERX % AN SH
HMASH{in}
interrupt Hh TR
TIMER_INT_UP B, TIMERX(x=0..13)

TIMER_INT_CHO

TAIEOLL AR 3R F T, TIMERX(x=0..4,7..13)

TIMER_INT_CH1

I LA AW, TIMERX(x=0..4,7,8,11)

TIMER_INT_CH2

IBIE2 LA W, TIMERX(x=0..4,7)

TIMER_INT_CH3

IBIEILLEAR TR W, TIMERX(x=0..4,7)

TIMER_INT_CMT

W BB W, TIMERX(x=0,7)

TIMER_INT_TRG

fih & TR, TIMERx(x=0..4,7,8,11)

TIMER_INT_BRK

tk i, TIMERX(x=0,7)

¥ 2% {out}

IR [EE

i

[* enable the TIMERO update interrupt */

timer_interrupt_enable (TIMERO, TIMER_INT_UP);
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¥ timer_interrupt_disable

PR ¥itimer_interrupt_disablefifiid i, %

#£ 3-607. EI timer_interrupt_disable

R R timer_interrupt_ disable
BREUR T void timer_interrupt_ disable (uint32_t timer_periph, uint32_t interrupt);
DigeHhiR S TIMERXH i 2% fE
PRS Jis -
B A R -
MASH{in}
timer_periph TIMER#MX
TIMERX % BB K
HMASH{in}
interrupt Hh TR
TIMER_INT_UP B, TIMERX(x=0..13)

TIMER_INT_CHO

TAIEOLL AR 3R F T, TIMERX(x=0..4,7..13)

TIMER_INT_CH1

I LA AW, TIMERX(x=0..4,7,8,11)

TIMER_INT_CH2

IBIE2 LA W, TIMERX(x=0..4,7)

TIMER_INT_CH3

IBIEILLEAR TR W, TIMERX(x=0..4,7)

TIMER_INT_CMT

W BB W, TIMERX(x=0,7)

TIMER_INT_TRG

fih & TR, TIMERx(x=0..4,7,8,11)

TIMER_INT_BRK

tk i, TIMERX(x=0,7)

¥ 2% {out}

IR [EE

i

[* disable the TIMERO update interrupt */

timer_interrupt_disable (TIMERO, TIMER_INT_UP);

510



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

B % timer_interrupt_flag_get

BF #timer_interrupt_flag_getfiid WL N 3.

# 3-608. ¥ timer_interrupt_flag_get

R R timer_interrupt_flag_get
BREUR T FlagStatus timer_interrupt_flag_get(uint32_t timer_periph, uint32_t interrupt);
DigeHhiR IRIAME TIMERXH W7 b i
PRS Jis -
B A R -
MASH{in}
timer_periph TIMER#MX
TIMERX % BB K
HMASH{in}
interrupt Hh TR

TIMER_INT_FLAG_
uP

FH W, TIMERX(x=0..13)

TIMER_INT_FLAG_
CHO

JBIEOLL R W, TIMERX(x=0..4,7..13)

TIMER_INT_FLAG_
CH1

IIE LA W, TIMERX(x=0..4,7,8,11)

TIMER_INT_FLAG_
CH2

B2 LB AHR I, TIMERX(x=0..4,7)

TIMER_INT_FLAG_
CH3

TREILLEAHIR P, TIMERX(x=0..4,7)

TIMER_INT_FLAG_
CcMT

BAREE K, TIMERX(x=0,7)

TIMER_INT_FLAG_
TRG

fab &% H K, TIMERx(x=0,7,8,11)

TIMER_INT_FLAG_
BRK

HrkdlT, TIMERx(x=0,7)

S {out}
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R AME

FlagStatus

SETH(ERESET

.

/* get TIMERO update interrupt flag */

FlagStatus Flag_ interrupt = RESET;

Flag_ interrupt = timer_interrupt_flag_get (TIMERO, TIMER_INT_FLAG_UP);

B ¥ timer_interrupt_flag_clear

B ¥itimer_interrupt_flag_clearftfiid . F &

& 3-609. I timer_interrupt_flag_clear

B timer_interrupt_flag_clear
Eig- gkl void timer_interrupt_flag_clear(uint32_t timer_periph, uint32_t interrupt);
DigefR T BRAME TIMERXH bR 6
PSS -
A -
WANSH{in}
timer_periph TIMER#M%
TIMERX % A SH
MASH{in}
interrupt HH TR

TIMER_INT_FLAG_
uP

FH W, TIMERX(x=0..13)

TIMER_INT_FLAG_
CHO

JBIEOLL R W, TIMERX(x=0..4,7..13)

TIMER_INT_FLAG_
CH1

BiE L b AR SR TR, TIMERX(x=0..4,7,8,11)

TIMER_INT_FLAG_
CH2

B2 LRI, TIMERX(x=0..4,7)

TIMER_INT_FLAG_
CH3

TRIEILLEAHIR P, TIMERX(x=0..4,7)

TIMER_INT_FLAG_

AR TEH T, TIMERX(x=0,7)
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CMT

TIMER_INT_FLAG_
TRG

ik, TIMERX(x=0,7,8,11)

TIMER_INT_FLAG_
BRK

Hik i, TIMERx(x=0,7)

#H S {out}

B EE

it

[* clear TIMERO update interrupt flag */

timer_interrupt_flag_clear (TIMERO, TIMER_INT_FLAG_UP);

¥ timer_flag_get
B% ¥itimer_flag_getffiik W N %

# 3-610. K# timer_flag_get

BRBATR timer_flag_get

BRURTY FlagStatus timer_flag_get(uint32_t timer_periph, uint32_t flag);

ThReHR I ETIMERX PR A bR &

etk -

B Al R -
MASH{in}
timer_periph TIMERM%

TIMERX % A SH

BANSE{in}
flag REE

TIMER_FLAG_UP

EHihr&, TIMERX(x=0..13)

TIMER_FLAG_CHO

iE

ObLB M FARE, TIMERxX(x=0..4,7..13)

TIMER_FLAG_CH1

WL HR AR E, TIMERX(x=0..4,7,8,11)

TIMER_FLAG_CH2

W2 MR, TIMERX(X=0..4,7)
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TIMER_FLAG_CH3

IBIEILL A AR &, TIMERX(x=0..4,7)

TIMER_FLAG_CMT

BB A HFRE, TIMERX(x=0,7)

TIMER_FLAG_TRG

i & Fr&E, TIMERx(x=0,7,8,11)

TIMER_FLAG_BRK

thiEFREAL, TIMERX(x=0,7)

TIMER_FLAG_CHO
o)

WIBOHFRE AR &, TIMERX(x=0..4,7..11)

TIMER_FLAG_CH1
o)

IWIE LA kR, TIMERX(x=0..4,7,8,11)

TIMER_FLAG_CH2
o)

IRE2 G AR &, TIMERxX(x=0..4,7)

TIMER_FLAG_CH3

IRIE3 G AR &, TIMERxX(x=0..4,7)

0
¥ Hi 2% {out}
AN
FlagStatus SETE{#RESET

Biltn.

I* get TIMERO update flags */

FlagStatus Flag_status = RESET;

Flag_status = timer_flag_get (TIMERO, TIMER_FLAG_UP);

B % timer_flag_clear

B ¥timer_flag_cleardffiik W, F %

R 3-611. BRI timer_flag_clear

B Z K timer_flag_clear
BRER R void timer_flag_clear(uint32_t timer_periph, uint32_t flag);
ThReHiR T ERAETIMERXIR 45 b5 &
VRS i .
AR .

BANSE{in}
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timer_periph TIMER#MX
TIMERX S Bk SH
WANSH{in}
flag RERE

TIMER_FLAG_UP

HHbrE, TIMERX(x=0..13)

TIMER_FLAG_CHO

WO B AT ARE,  TIMERX(x=0..4,7..13)

TIMER_FLAG_CH1

WL E MM TARE, TIMERX(x=0..4,7,8,11)

TIMER_FLAG_CH2

MBS L, TIMERX(X=0..4,7)

TIMER_FLAG_CH3

IRE3L RS ARE, TIMERX(x=0..4,7)

TIMER_FLAG_CMT

JEE A AR E, TIMERX(x=0,7)

TIMER_FLAG_TRG

fib & Ar&, TIMERx(x=0,7,8,11)

TIMER_FLAG_BRK

W kAR EAL, TIMERX(x=0,7)

TIMER_FLAG_CHO
o)

SISO F L AR &, TIMERx(x=0..4,7..11)

TIMER_FLAG_CH1
o)

IWIE LG bR &, TIMERX(x=0..4,7,8,11)

TIMER_FLAG_CH2
o

A2 AR &, TIMERX(x=0..4,7)

TIMER_FLAG_CH3
o)

TR HAR L, TIMERX(x=0..4,7)

HH2¥{out}

IR B

fBiltn.

[* clear TIMERO update flags */

timer_flag_clear (TIMERO, TIMER_FLAG_UP);
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3.23. USART
i R 8 3 P O 48 (USART) St 17— ARG 5 M H) A AT Bt e e e 11, #7493.23.1 4838 1
USARTIZF 753k, #773.23.2%FUSART [ iR £ 4T Ui B
3.23.1. SR EHFSULH
USART A7 48 41 3 1 2 s -
& 3-612. USART HF75
FIRAH FRRHR
USART_STATO REFHFEEO
USART_DATA Hn A A4
USART_BAUD R R AR
USART_CTLO PR w7740
USART_CTL1 P AL
USART_CTL2 P A2
USART_GP RPN [ AN T 70 A0 5% 2 A7
USART_CTL3 T AEAR3
USART_RT PRUCHEIN 27 77 4%
USART_STAT1 REFHFAERL
3.23.2.  AMEERHUIY
USART & & $ 41 0 =2 s -
R 3-613. USART EEH
PER A FR PER iR
usart_deinit EAAMEUSART
usart_baudrate_set il B USART I B
usart_parity_config fic B USART &7
usart_word_length_set fic H USART K
usart_stop_bit_set it B USART/E 1L 47
usart_enable fffEUSART
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PE R B2 F P R A

usart_disable KAEUSART
usart_transmit_config USARTRIERLE
usart_receive_config USARTH2IN L &

usart_data_first_config

e B B0 e A I AV A i e (o A T

usart_invert_config fi B USART R #£ Thifit
usart_receiver_timeout_enable i BEUSART IS H I
usart_receiver_timeout_disable e USARTHES B IS

usart_receiver_timeout_threshold_con

¥ B USARTHEISEE I B8

fig
usart_data_transmit USART & %% oh i
usart_data_receive USARTHICE G Th R

usart_address_config

FEHIEAE R G AR SR i B USART ik

usart_mute_mode_enable

T REUSARTIH B

usart_mute_mode_disable

K AEUSARTH BRI

usart_mute_mode_wakeup_config

P B USART R BRI e i 7 5

usart_lin_mode_enable

{#BEUSART LINE

usart_lin_mode_disable

JBEUSART LINBEZ

usart_lin_break_detection_length_con

fig

it B USART LINAEZ i i

usart_send_break

fi B USART % 1% 7 1 i

usart_halfduplex_enable

{HEEUSART X T

usart_halfduplex_disable

JBEUSART R T

usart_synchronous_clock_enable

TEUSART [E] 25 18 R X B CK 5

usart_synchronous_clock_disable

TEUSART A58 R R T R AECK 5]

usart_synchronous_clock_config

it B USART A5 1B A XS4

usart_guard_time_config

TEUSARTH R T & A4 i TR {E

usart_smartcard_mode_enable

{HEUSART & g Ei =

usart_smartcard_mode_disable

JeBEUSARTA g A=,

517



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

PERHAZ R

2k

usart_smartcard_mode_nack_enable

TEUSARTH A R0 T BENACK

usart_smartcard_mode_nack_disable

TEUSARTE g R 530 T R AENACK

usart_smartcard_autoretry_config

e B R fiE R 1 B F o

usart_block_length_config

Fic BB RE R T=1A 3RO SR G

usart_irda_mode_enable

T REUSART ER AT £L A1 e i T R AL B

usart_irda_mode_disable

R BEUSART #4721 AN il i Ty e AR R

usart_prescaler_config

TEUSART IrDARDHFERL R AL B AN I 20 70 3 244

usart_irda_lowpower_config

it B USART IrDAfK D ER

usart_hardware_flow_rts_config

it B USART RTSHE{ 42 3

usart_hardware_flow_cts_config

it B USART CTSHE {45517k

usart_dma_receive_config

it B USART DMAB: IR g

usart_dma_transmit_config

fit B USART DMAK % I g

usart_flag_get

FRIUSARTIR S F 17 a3 bp &AL

usart_flag_clear

THERUSARTIR A7 7 b S AL

usart_interrupt_enable

e USART 17

usart_interrupt_disable

S BEUSARTH b

usart_interrupt_flag_get

RHUSART bR B AR

usart_interrupt_flag_clear

BB USART R IR EALIRAS

BB usart_deinit
Bk Frusart_deinitiffiik WL N % -

R 3-614. K usart_deinit

PR FR usart_deinit
ERHRRY void usart_deinit(uint32_t usart_periph);
ThRefhg A AMEEUSARTXIUARTX
VRS i .
51 F R rcu_periph_reset_enable / rcu_periph_reset_disable
BANSE{in}
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usart_periph M EEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
2% {out}
IR EE
iy
/* reset USARTO */

usart_deinit (USARTO);

B usart_baudrate_set

Pk #usart_baudrate_setdiliid I, F % -

* 3-615. KH usart_baudrate_set

R TK usart_baudrate_set

Zg- gbRit] void usart_baudrate_set(uint32_t usart_periph, uint32_t baudval);

DhREHIR Fi B USART R 3

SovhkA -

5% 1R FH e rcu_clock_freq_get
WANSH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2
UARTx x=3,4

BANSE{in}

baudval N
2% {out}

& [ {E
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[* configure USARTO baud rate value */

usart_baudrate_set(USARTO, 115200);

B %L usart_parity_config

Bk #rusart_parity_configfiik Il K3

# 3-616. ¥ usart_parity_config

R TR usart_parity_config
Big- gLRit) void usart_parity _config(uint32_t usart_periph, uint32_t paritycfg);
DhReHAR fic B USART #3512 5
VRZS i -
AN -
MASH{in}
usart_periph A USARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
WANSH{in}
paritycfg it B USART & 156
USART_PM_NONE TR
USART_PM_ODD ARG
USART_PM_EVEN R
¥ 2% {out}
AL

it
[* configure USART parity */

usart_parity_config(USARTO0, USART_PM_EVEN);
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B %L usart_word_length_set

B #usart_word_length_setfifiid i, %

# 3-617. E¥# usart_word_length_set

R R usart_word_length_set
BREUR T void usart_word_length_set(uint32_t usart_periph, uint32_t wlen);
ThRedhig fil EUSART# K
Stk -
AN .
MASH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
HAZH{in}
wlen fii BUSART#
USART_WL_8BIT 8 bits
USART_WL_9BIT 9 bits
¥ 2% {out}
p A=A

it

/* configure USARTO word length */

usart_word_length_set(USARTO0, USART_WL_9BIT);

K% usart_stop_bit_set

K ¥usart_stop_bit_setiffiik I %

£ 3-618. HK# usart_stop_bit_set

RE AR

usart_stop_bit_set

HRHUR R

void usart_stop_bit_set(uint32_t usart_periph, uint32_t stblen);
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ThRedhig Fit B USARTE 114
Sath A -
e F R .
WMASH{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
MASH{in}
stblen fic B USART/E 1L 47
USART_STB_1BIT 1 bit
USART—TB—O—SB' 0.5 bit, %K UARTX(=3,4) 2L
USART_STB_2BIT 2 bits
USART—S;TB—LSBI 1.5 bits, iZ A ATUARTX(x=3,4) 1L 5%
¥ 2% {out}
AL

Biltn.
* configure USARTO stop bit length */

usart_stop_bit_set(USARTO, USART_STB_1_5BIT);

B %L usart_enable

P %usart_enableffii® i, N £

£ 3-619. E¥ usart_enable

BB TR usart_enable

ERHRRY void usart_enable(uint32_t usart_periph);
TRedhid #BEUSART

yRiS I )
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AN
WMASH{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2
UARTx x=3,4
S {out}
R E{E

.
/* enable USARTO */

usart_enable(USARTO);

B usart_disable

Pl ¥usart_disabledifiid W~ % -

F 3-620. ¥ usart_disable

REZ IR usart_disable

Zg - gbRit] void usart_disable(uint32_t usart_periph);

DhReHER % BEUSART

SovhkA

B Al R
MASH{in}
usart_periph M EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4

#HisH{out}

B EE
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/* disable USARTO */

usart_disable(USARTO);

B % usart_transmit_config

P ¥usart_transmit_config#ifiid I~ % -

# 3-621. E# usart_transmit_config

R TR usart_transmit_config
R HR R void usart_transmit_config(uint32_t usart_periph, uint32_t txconfig);
DiResid USARTR %85 i &
Sapesk -
AP .
WASH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
WANSH{in}
txconfig fHBEI R BEUSART K% 88
USART_TRANSMIT
_ET\IABLE f#EEUSART K i%
USART_TRANSMIT
_DI_SABLE KAEUSART K%
¥ 2% {out}
p A Il

4
[* configure USARTO transmitter */

usart_transmit_config(USARTO0,USART_TRANSMIT_ENABLE);
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BR % usart_receive_config

PR ¥usart_receive_configitiid I N % :

# 3-622. E¥¥ usart_receive_config

R R usart_receive_config
BREUR T void usart_receive_config(uint32_t usart_periph, uint32_t rxconfig);
DigeHhiR USARTHi#s i B
PRS Jis -
B A R -
MASH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
WMASH{in}
rxconfig fHBEI R BEUSARTHZ I 28

USART_RECEIVE_

{#EEUSART#:UK
ENABLE
USART RECEIVE
- - S HEUSARTH:IK
DISABLE
¥ 2% {out}
R BE

it

I* configure USARTO receiver */

usart_receive_config(USARTO, USART_RECEIVE_ENABLE);

BR¥ usart_data_first_config

P ¥usart_data_first_configfifiid I %

R 3-623. K usart_data_first_config

RE AR

usart_data_first_config
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BREUR T void usart_data_first_config(uint32_t usart_periph, uint32_t msbf);

ThRedhig Pic B A0 2% i I AU A7 4 B e v (82 i

PR S i -

AL -
MANSH{in}
usart_periph A EUSARTX

USARTX x=0,1,2

MASH{in}
msbf HOE A I AL AR T/ AL AE

USART_MSBF_LS

5 AR A 7
USART_MSBF_MS
5 Bl (A e 7 A
i S 4{out}
B EE

Biltn.

/* configure LSB of data first */

usart_data_first_config(USARTO, USART_MSBF_LSB);

B %L usart_invert_config

B ¥usart_invert_configfffiik WL T % :

# 3-624. X ¥ usart_invert_config

PR FR usart_invert_config
PRERE void usart_invert_config(uint32_t usart_periph, usart_invert_enum invertpara);
ThReHiR fic B USART S D it
RS S -
AL -
MANSH{in}
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usart_periph HMEUSARTX
USARTX x=0,1,2
WASH{in}
invertpara &M Husart_invert_enum

USART_DINV_ENA
BLE

Hdl i i1 S e

USART_DINV_DIS
ABLE

Bt A S

USART_TXPIN_EN
ABLE

TX5| L~ s

USART_TXPIN_DIS
ABLE

TXT] A e i

USART_RXPIN_EN
ABLE

RX 5| J HE T Jse %

USART_RXPIN_DI
SABLE

RX5| A R 5%

¥ HiZ2H{out}

R EME

it

[* configure USART inversion */

usart_invert_config(USARTO, USART_DINV_ENABLE);

B usart_receiver_timeout_enable

PR ¥usart_receiver_timeout_enableftiik I, F %

R 3-625. K usart_receiver_timeout_enable

B R usart_receiver_timeout_enable

PR R void usart_receiver_timeout_enable(uint32_t usart_periph);
LhREHR {H BEUSARTHEW i

Sethak A -
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AN -
HWASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2
2% {out}
B EE

it

/* enable receiver timeout of USART */

usart_receiver_timeout_enable(USARTO);

B ¥ usart_receiver_timeout_disable

B #usart_receiver_timeout_disabledffiik I, F 3% -

R 3-626. KH usart_receiver_timeout_disable

R usart_receiver_timeout_disable
BRHRRY void usart_receiver_timeout_disable(uint32_t usart_periph);
Dgefaid K HEUSARTH Ik
etk -
B Al R -
MASH(in}
usart_periph AN EUSARTX
USARTx x=0,1,2
#HisH{out}
R EME

fBiltn.

[* disable receiver timeout of USART */
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usart_receiver_timeout_disable(USARTO);

B %L usart_receiver_timeout_threshold_config

B #usart_receiver_timeout_threshold_configfifiid i, %

# 3-627. X¥# usart_receiver_timeout_threshold_config

REAZ TR usart_receiver_timeout_threshold_config
R void usart_receiver_timeout_thresh.old_config(uint32_t usart_periph, uint32_t
rtimeout);
Difeig BB USARTHH RN B i
PSS -
A DE -
HMASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2
MASH{in}
rtimeout RIS B} 8]
0-OXFFFFFF R B R
¥ 2% {out}
& [EE

it

[* set the receiver timeout threshold of USARTO */

usart_receiver_timeout_threshold_config(USARTO, 115200*3);

¥ usart_data_transmit
B ¥usart_data_transmitfiiid W, T %

R 3-628. K usart_data_transmit

RE AR

usart_data_transmit

HRHUR R

void usart_data_transmit(uint32_t usart_periph, uint32_t data);
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ThRedhig USART K% 41 T e
Sath A -
A)ERSE -
#MANSH{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
M\ H{in}
data R E A
0-0x1FF FIE HIHHE
sz out}
B EE

it
/* USARTO transmit data */

usart_data_transmit(USARTO, 0xAA);

¥ usart_data_receive
PR ¥usart_data_receivedfiliid I F %

F® 3-629. ¥ usart_data_receive

REZ IR usart_data_receive
R R uintl6_t usart_data_receive(uint32_t usart_periph);
DhReHR USARTHSCH45 T g
Setak A -
AL -
BANSE{in}

usart_periph SN EEUSARTX/UARTX

USARTX x=0,1,2
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UARTX x=3,4
2% {out}
IR EE
uint32_t B (0-0x1FF)

54
/* USARTO receive data */
uint16_t temp;

temp = usart_data_receive(USARTO);

K% usart_address_config

P ¥usart_address_configftiid L~ %

# 3-630. ¥ usart_address_config

R TK usart_address_config
R HR R void usart_address_config(uint32_t usart_periph, uint8_t addr);
TiRestiR £ UL FE AL e A 5T e B USART LA
etk -
B Al R -
MASH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
WANSH{in}
addr USART/UART
0-OxFF USART/UART i hik
#HisH{out}
& [ {E
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(LR
[* configure address of the USARTO */

usart_address_config(USARTO0, 0x00);

B usart_mute_mode_enable

PR ¥usart_mute_mode_enablediiik I, K.

# 3-631. B usart_mute_mode_enable

R TR usart_mute_mode_enable
R HR R void usart_mute_mode_enable(uint32_t usart_periph);
DigefR i AEUSARTHHER B
SRk -
B A R .
MASH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
¥ 2% {out}
& [EE

it
/* enable USARTO receiver in mute mode */

usart_mute_mode_enable(USARTO);

B %L usart_mute_mode_disable

Pk ¥rusart_mute_mode_disabledfiik i, T %

# 3-632. E¥ usart_mute_mode_disable

PR FR usart_mute_mode_disable
PR R void usart_mute_mode_disable (uint32_t usart_periph);
LhREHR S HEUSARTHERERIE 3
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Vi Yas -
AP -
WASH{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
At sH{out}
AN
#i4n .

/* disable USARTO receiver in mute mode */

usart_mute_mode_disable(USARTO);

¥ usart_mute_mode_wakeup_config

B #rusart_mute_mode_wakeup_configfiiid I, T %

# 3-633. ¥ usart_mute_mode_wakeup_config

BRBATR usart_mute_mode_wakeup_config
R void usart_mute_mode_wakeup_config(uint32_t usart_periph, uint32_t
wmethod);
Dgefaid Aic B USART## BRAS s iy =X
SovhkA -
AL L -
MANSH{in}
usart_periph M EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
BANSE{in}
wmethod PIRNTT i T E N BIGR H R
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USART_WM_IDLE 2% PR 2 e TR
USART_WM_ADDR H bk HERD e iR
#H 2% {out}

B EE

.

[* configure USARTO wakeup method in mute mode */

usart_mute_mode_wakeup_config(USARTO0, USART_WM_IDLE);

B usart_lin_mode_enable

i #usart_lin_mode_enablefifiik I, F -

# 3-634. K usart_lin_mode_enable

R TK usart_lin_mode_enable
RHRRY void usart_lin_mode_enable(uint32_t usart_periph);
Dgefaid i AEUSART LINEZ
etk -
B Al R -
MASH{in}
usart_periph SN EUSARTX/UARTX
USARTx x=0,1,2
UARTX x=3,4
¥ 2% {out}
B EE

i 4n
/* USARTO LIN mode enable */

usart_lin_mode_enable(USARTO);
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B usart_lin_mode_disable
PR ¥usart_lin_mode_disabledfiik W, %

# 3-635. W usart_lin_mode_disable

PREAZFR usart_lin_mode_disable
BREUR T void usart_lin_mode_disable(uint32_t usart_periph);
DygesthiR 5 BEUSART LINEL
PRS Jis -
A -
MASH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
¥ Hi 2% {out}
& B {H

Bil4n:
/* USARTO LIN mode disable */

usart_lin_mode_disable(USARTO);

B %L usart_lin_break_dection_length_config
B #usart_lin_break_dection_length_configftiid I, F %

#F 3-636. K# usart_lin_break_dection_length_config

PR FR usart_lin_break_dection_length_config
void usart_lin_break_dection_length_config(uint32_t usart_periph, uint32_t
AR R
Iblen);
LhREHR Pt B USART LINAE 2 i i
PSS -
1 FH R 2 -
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BAZSE{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
HWASH{in}
Iblen LINSE 2 i<
USART LBLEN 10
_B - Wr i 2410 bits
USART_LBLEN_11 ,
B W i B 1L bits
¥ HZ2H{out}
R EME

it
* configure LIN break frame length */

usart_lin_break_dection_length_config(USARTO, USART_LBLEN_10B);

¥ usart_send_break

PR ¥usart_send_break ik I, F %

# 3-637. E# usart_send_break

R usart_send_break
R R void usart_send_break(uint32_t usart_periph);
DhRedR Fic B USART & 1 7 FF i
Setak A -

AL -

WASH(in}
usart_periph M EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
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2% {out}

B EE

it
/* USARTO send break frame */

usart_send_break(USARTO);

B usart_halfduplex_enable

B #usart_halfduplex_enableffiik Il N %

# 3-638. K usart_halfduplex_enable

R TK usart_halfduplex_enable
R HR R void usart_halfduplex_enable(uint32_t usart_periph);
DiReHiR TEAEUSART - M T AR
SRk -
B Al R -
MASH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
¥ 2% {out}
& [EE
(LR

/* enable USARTO half duplex mode*/

usart_halfduplex_enable(USARTO);

B %L usart_halfduplex_disable

Bk ¥usart_halfduplex_disablefiiic W, T %
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R 3-639. E# usart_halfduplex_disable

R IR usart_halfduplex_disable
BREUR T void usart_halfduplex_disable(uint32_t usart_periph);
TR S AEUSART X0 LA
etk -
GALNEDEE -
WMASH{in}
usart_periph AMEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
i S%{out}
R E{E

Bt
/* disable USARTO half duplex mode*/

usart_halfduplex_disable(USARTO);

BA %L usart_synchronous_clock_enable

Bk #usart_synchronous_clock_enable#ifiik i, %

F® 3-640. ¥ usart_synchronous_clock_enable

R usart_synchronous_clock_enable
BRURTY void usart_synchronous_clock_enable(uint32_t usart_periph);
ThResiR FEUSART A2 i Ui Xl fECK 51 I
vz S Jis -

B F R4 .

BANSE{in}
usart_periph AMEUSARTX

USARTX x=0,1,2
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2% {out}

B EE

(LR
/* enable USARTO CK pin in synchronous mode */

usart_synchronous_clock_enable(USARTO);

BR %L usart_synchronous_clock_disable

B ¥usart_synchronous_clock_disablefffiit I, % :

£ 3-641. K usart_synchronous_clock_disable

R TK usart_synchronous_clock_disable
Big- gLRit) void usart_synchronous_clock_disable(uint32_t usart_periph);
DiReHiR FEUSART [R5 3 U 5T 2R RECK 5| 1A
SRk -
B Al R -
MASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2
¥ 2% {out}
R EE

4
[* disable USARTO CK pin in synchronous mode */

usart_synchronous_clock_disable(USARTO);

B usart_synchronous_clock_config

P ¥usart_synchronous_clock_configiifiid i~ % :
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R 3-642. K usart_synchronous_clock_config

R IR usart_synchronous_clock_config
void usart_synchronous_clock_config(uint32_t usart_periph, uint32_t clen,
RHR R . .
uint32_t cph, uint32_t cpl);
ThReHhiR fic B USART [f] A2 il i 5 5 8
etk -
A R 2 .
WMASH{in}
usart_periph SR EEUSARTX
USARTX x=0,1,2
WMASH{in}
clen CKES&KE

USART_CLEN_NO
NE

AL BRI A 7N CKIEK I, 9 Hed i Fh 5 84~ CK ik vt

USART_CLEN_EN

SAL B Wi 45 8/ NCKIEK I, 97 Hied i Fh 5 94~ CK ik v

MASH{in}

cph

i Bk AR AL

USART_CPH_1CK

FEE AN BRI RS — D HE

USART_CPH_2CK

FEH AN B LIRAE S — A E

WA {in}

cpl

IS A

USART_CPL_LOW

CKEG BTN AL I PR fF AR

USART_CPL_HIGH

CKEGIBIAXT AL I PR A i LT

2% {out}

R EE

it

/* configure USARTO synchronous mode parameters */
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usart_synchronous_clock _config(USARTO,USART_CLEN_EN,USART_CPH_2CK,
USART_CPL_HIGH);

B %L usart_guard_time_config

B #usart_guard_time_configifiik I~ 3% -

# 3-643. E¥# usart_guard_time_config

R TR usart_guard_time_config
BREUR T void usart_guard_time_config(uint32_t usart_periph,uint32_t gaut);
Difeig TEUSART iR AR AU L B O3 B ()4
PSS -
A DE -
HMASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2
MASH{in}
guat FRAP B BB
0-0x000000FF TR R
¥ 2% {out}
& [EE

fl4n:
[* configure USARTO guard time value in smartcard mode */

usart_guard_time_config(USARTO, 0x0000 0055);

B % usart_smartcard_mode_enable

P ¥usart_smartcard_mode_enableftiif I, %

R 3-644. K# usart_smartcard_mode_enable

B R usart_smartcard_mode_enable

PR R void usart_smartcard_mode_enable(uint32_t usart_periph);
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DygesthiR fEREUSARTH fig R
etk -
B F R -
WASH{in}
usart_periph A EUSARTX

USARTX x=0,1,2

#H S {out}
& B {H

it

/* USARTO smartcard mode enable */

usart_smartcard_mode_enable(USARTO);

¥ usart_smartcard_mode_disable

Pk #usart_smartcard_mode_disableftfiit I, % :

* 3-645. E¥ usart_smartcard_mode_disable

R usart_smartcard_mode_disable
BRURTY void usart_smartcard_mode_disable(uint32_t usart_periph);
ThReRiR SR AEUSART A fi R A5t
Pas it -
51 FH R 2 .
WANSH{in}
usart_periph A% USARTX
USARTx x=0,1,2
A z%out}
& [E{E
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/* USARTO smartcard mode disable */

usart_smartcard_mode_disable(USARTO);

B usart_smartcard_mode_nack_enable

PR ¥usart_smartcard_mode_nack_enable#iif i, K%

# 3-646. E# usart_smartcard_mode_nack_enable

R TR usart_smartcard_mode_nack_enable
Big- gLRit) void usart_smartcard_mode_nack_enable(uint32_t usart_periph);
DhReHAR FEUSART ' fit R B30 T lENACK
VRZS i -

AN -

MASH{in}
usart_periph AMEUSARTX
USARTX x=0,1,2
A S%{out}
R EI{E

i1

/* enable USARTO NACK in smartcard mode */

usart_smartcard_mode_nack_enable(USARTO);

¥ usart_smartcard_mode_nack_disable

Pk #usart_smartcard_mode_nack_disable ik W, T %

R 3-647. KH usart_smartcard_mode_nack_disable

B R usart_smartcard_mode_nack_disable

PR R void usart_smartcard_mode_nack_disable(uint32_t usart_periph);
ThRefhg FEUSART# it R T K BENACK

VRS i -

543



Z

GigaDevice

GD32F403xx [#l 44 2 18 8 7

AN
WMASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2
I S%{out}
R E{E
i

/* disable USARTO NACK in smartcard mode */

usart_smartcard_mode_nack_disable(USARTO);

B ¥ usart_smartcard_autoretry_config

P ¥usart_smartcard_autoretry _config#iiit I, N % -

R 3-648. B usart_smartcard_autoretry_config

R usart_smartcard_autoretry_config
R void usart_smartcard_autoretry_config(uint32_t usart_periph, uint32_t
scrtnum);
ThReHig RN SE L RER€ i
etk -
B Al R -
WMASH{in}
usart_periph M EUSARTX
USARTX x=0,1,2
HMASH{in}
scrtnum AR~ B s FEIRK R
0-OxFFFFFFFF SRR/ €
A z%out}
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R AME

.

[* configure smartcard auto-retry number */

usart_smartcard_autoretry_config (USARTO, OXFFFFFFFF);

BR % usart_block_length_config
P #usart_block_length_configfifiid I, % -

Z#* 3-649. ¥ usart_block_length_config

R TK usart_block_length_config
Big- gLRit) void usart_block_length_config(uint32_t usart_periph, uint32_t bl);
ThReHid Fic B A e R T=1 SO e K B
Sovhk At -
GALVEDE -
MASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2
WMANSH{in}
bl BRKE
0-OXFFFFFFFF Bk g
¥ 2% {out}
& [EE

it

[* configure block length in Smartcard T=1 reception */

usart_block_length_config(USARTO, OxFFFFFFFF);

B %L usart_irda_mode_enable

Pk ¥usart_irda_mode_enablefiiit W, T %:
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3+ 3-650. K usart_irda_mode_enable

R IR usart_irda_mode_enable
BREUR T void usart_irda_mode_enable(uint32_t usart_periph);
ThReHiR i REUSART H AT 2151 i it i Th e B
Sathak M -
GALNEDEE -
WMASH{in}
usart_periph M EEUSARTX
USARTX x=0,1,2
UARTX x=3,4
S {out}
R EE
Bl4n:

/* enable USARTO IrDA mode */

usart_irda_mode_enable(USARTO);

¥ usart_irda_mode_disable

P ¥usart_irda_mode_disableftiid Il T %

* 3-651. K usart_irda_mode_disable

R usart_irda_mode_disable
BRHR R void usart_irda_mode_disable(uint32_t usart_periph);
ThResiR K AEUSART HH AT L1 A M A5 T A B
vz S Jis -

B F R4 -

BANSE{in}
usart_periph M EUSARTX/UARTX

USARTX x=0,1,2
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UARTX x=3,4

2% {out}

R AME

54
/* disable USARTO IrDA mode */

usart_irda_mode_disable(USARTO);

¥ usart_prescaler_config

Pk #usart_prescaler_configfttiidk I T % :

R 3-652. KH usart_prescaler_config

AR usart_prescaler_config
Eig- gkl void usart_prescaler_config(uint32_t usart_periph, uint8_t psc);
DiReHiR FEUSART IrDAfIRIFEREN N He B S o ) 43 3% 4
SovhkA -
AL L -
WMANSH{in}
usart_periph AN EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
MASH{in}
psc T
0-OXFF I 7340 A 5K
i Z%{out}
R EME
i
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/* configure the USARTO peripheral clock prescaler in USART IrDA low-power mode */

usart_prescaler_config(USARTO0, 0x00);

¥ usart_irda_lowpower_config

K ¥usart_irda_lowpower_config#ifiid i, N % :

R 3-653. F# usart_irda_lowpower_config

R IR usart_irda_lowpower_config
PRARRY void usart_irda_lowpower_config(uint32_t usart_periph, uint32_t irlp);
ThReHR fii & USART IrDAfE B R,
Pas Jis -
AL .
WMASH{in}
usart_periph AMEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
MASH{in}
irlp IrDAMR I AEAR A B IE H AR
USART_IRLP_LOW (LT EERE
USART_IRLP_NOR
K/IAL - IEHF R
i H{out}

R EME

fBiltn.

/* configure USARTO IrDA low-power */

usart_irda_lowpower_config(USARTO, USART_IRLP_LOW);

B %L usart_hardware_flow_rts_config

pf#¥usart_hardware_flow_rts_configf#iid . F % :
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R 3-654. K usart_hardware_flow_rts_config

R IR usart_hardware_flow_rts_config
BREUR T void usart_hardware_flow_rts_config(uint32_t usart_periph, uint32_t rtsconfig);
ThREHIR Fii B USART RTSH# {45 il
etk -
AL .
BAZSE{in}
usart_periph M EEUSARTX
USARTX x=0,1,2
WMASH{in}
rtsconfig fEREIKAERTS
USART_RTS_ENA
BLE - fHRERTS
USART_RTS_DISA
‘BLE B KBERTS
¥ Hi 2% {out}
p A=A

it

[* configure USARTO hardware flow control RTS */

usart_hardware_flow_cts_config(USARTO, USART_RTS_ENABLE);

B % usart_hardware_flow_cts_config

P ¥usart_hardware_flow_cts_configftiid I T %

R 3-655. K# usart_hardware_flow_cts_config

B R usart_hardware_flow_cts_config

PRAR Y void usart_hardware_flow_cts_config(uint32_t usart_periph, uint32_t ctsconfig);
TRedhid Pt B USART CTSHE il i

VRS i
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AN -
BAZSE{in}
usart_periph A EUSARTX
USARTX x=0,1,2
WASH{in}
ctsconfig fERE/IKRECTS
USART_CTS_ENA
ffRECTS
BLE
USART_CTS_DISA
KEECTS
BLE
¥ HZ2H{out}
R EE

it
[* configure USARTO hardware flow control CTS */

usart_hardware_flow_cts_config(USARTO, USART_CTS_ENABLE);

B %L usart_dma_receive_config

B #usart_dma_receive_configfiiif I N3 :

# 3-656. K% usart_dma_receive_config

R usart_dma_receive_config
Zg- gbRit] void usart_dma_receive_config(uint32_t usart_periph, uint32_t dmacmd);
TRedhid It B USART DMA# | Th g
Setak A -

AL .

WASH{in}
usart_periph M EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
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WMASH{in}

dmacmd

i B/ REDMAFZ IS Th e

USART _RECEIVE_

i EEDMABE I T A
DMA_ENABLE
USART_RECEIVE_
JREEDMAREW I RE
DMA_DISABLE
#H S {out}
REE
(pup

/* USARTO DMA enable for reception */

usart_dma_receive_config(USARTO, USART_RECEIVE_DMA_ENABLE);

¥ usart_dma_transmit_config

P ¥usart_dma_transmit_configfiiid L~ %

# 3-657. ¥ usart_dma_transmit_config

R usart_dma_transmit_config

BRURTY void usart_dma_transmit_config(uint32_t usart_periph, uint32_t dmacmd);

TiRestiR it ® USART DMA%I%IIRE

etk -

RN -
#MASH{in}
usart_periph M EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4

WASH{in}

dmacmd H eI BEDMA K I ThRE

USART_TRANSMIT
_DMA_ENABLE

I REDMAK % T Bt
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USART_TRANSMIT KHEDMAK E T fie
_DMA_DISABLE
HHS¥{out}
IR [RIE
il

/* USARTO DMA enable for transmission */

usart_dma_transmit_config(USARTO, USART_TRANSMIT_DMA_ENABLE);

¥ usart_flag_get
PR ¥usart_flag_getfliik W, T %

* 3-658. K# usart_flag_get

B usart_flag_get
RHRRY FlagStatus usart_flag_get(uint32_t usart_periph, usart_flag_enum flag);
ThREHR KHUSARTIRE FF A7 8 br S A7
P it -
AL L -
WANSH{in}
usart_periph AN EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
MASH{in}
flag USARTHR &AL, Z% M %¢usart_flag_enum
USART_FLAG_CTS CTSAbhrE

USART_FLAG_LBD

LINWT RS- b 2

USART_FLAG_TBE

FOE ARG P X B

USART_FLAG_TC

USART_FLAG_RB
NE

PRt X AR AR
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USART_FLAG_IDL . .
£ 5 N B Ao A &
USART_FLAG_OR et e
i ARRAR R
ERR
USART_FLAG_NE e
Mg e A AR
RR
USART_FLAG_FER .
MR b 2
R
USART_FLAG_PE o
WA R bR 8
RR
USART_FLAG_BSY TR AR &
USART_FLAG_EB PeaE b &
USART_FLAG_RT A NG E A
¥ Hi 2% {out}
AN
FlagStatus SETE{RESET

(LUE
[* get flag USARTO state */
FlagStatus status;

status = usart_flag_get(USARTO,USART_FLAG_TBE);

B % usart_flag_clear

P $usart_flag_cleardfiit .~ 3&:

R 3-659. K# usart_flag_clear

B R usart_flag_clear
BRER R void usart_flag_clear(uint32_t usart_periph, usart_flag_enum flag);
ThResiR THFRUSARTARZ A 77 88 b i it
vz S Jis -
B F R4 .
BANSE{in}
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usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
WMASH{in}
flag USARTHR &AL, S 2¢usart_flag_enum

USART_FLAG_CTS

CTSZ b br &

USART _FLAG_LBD

LINEr e b 2%

USART_FLAG_TC RIE TE K
USART_FLAG_RB - . .
R g X R
NE
USART_FLAG_EB el bR &
USART_FLAG_RT FRSGER I AR b
i S 4{out}

R EME

Biltn.

[* clear USARTO flag */

usart_flag_clear(USARTO,USART_FLAG_TC);

¥ usart_interrupt_enable

B #usart_interrupt_enableftiid i, T~ %

# 3-660. E¥ usart_interrupt_enable

PR FR usart_interrupt_enable
void usart_interrupt_enable(uint32_t usart_periph, usart_interrupt_enum
R BURA _
interrupt);
TigeRiiR fd HEUSART Hf It
vz S Jis -
AV F R 4 .

HMASH{in}
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usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
WMASH{in}
interrupt USARTH It
USART_INT_PERR TR It 1 v
USART_INT_TBE RIAE L X A H
USART_INT_TC A% T8 B W

USART_INT_RBNE

RO 2 o X AR 2 v T AT I B R v

USART_INT_IDLE

IDLEZE K] 1 iy

USART_INT_LBD

LIN BT A5 54800 A B

USART_INT_ERR i
USART_INT_CTS CTSH I
USART_INT_RT PSR IS < o B
USART_INT_EB Beaf R A rh
2 %{out}

R EME

i1

/* enable USARTO TBE interrupt */

usart_interrupt_enable(USARTO, USART_INT_TBE);

B % usart_interrupt_disable

Bk ¥usart_interrupt_disabledfiik I, %

# 3-661. E¥ usart_interrupt_disable

B R usart_interrupt_disable
void usart_interrupt_disable(uint32_t usart_periph, usart_interrupt_enum
AR R .
interrupt);
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ThReHR KAEUSART b
RS Jis -
AL .
WMASH{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
MASH{in}
interrupt USARTH it
USART_INT_PERR 58 1% Hh I
USART_INT_TBE PRIELEMPIX 2 el
USART_INT_TC A% T8 B W

USART_INT_RBNE

RO 2 o X AR 2 v T AT I B R v

USART_INT_IDLE

IDLEZEA I H 17

USART_INT_LBD

LINBTFF A5 54800 =

USART_INT_ERR BRI
USART_INT_CTS CTSHilt
USART_INT_RT PR ST IR 2 i
USART_INT_EB BRES A T
#is%{out}

IR B

i

/* disable USARTO TBE interrupt */

usart_interrupt_disable(USARTO, USART_INT_TBE);

B % usart_interrupt_flag_get

P ¥usart_interrupt_flag_getffiik W F %
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R 3-662. K usart_interrupt_flag_get

_TC

R IR usart_interrupt_flag_get
FlagStatus usart_interrupt_flag_get(uint32_t usart_periph
PR R A , :
usart_interrupt_flag_enum int_flag);
ThReHR FRILUSART Wi bR AR AS
RS Jis -
B2 A R 2 -
BAZSE{in}
usart_periph AMEUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
WASE{in}
int_flag USARTHIi bR &, S Hsusart_interrupt_flag_enum
USART_INT_FLAG o B
R U0 % R b &
_PERR
USART_INT_FLAG e . B
RIEGE X bR &
_TBE
USART_INT_FLAG o -
R TE U TR

USART_INT_FLAG
_RBNE

RO 22 b X AR 2 TR 6

USART_INT_FLAG
_RBNE_ORERR

RO 2 DX AR 2 T R A R o b

USART_INT_FLAG

IDLEZR AW H Wi A5 &

_IDLE
USART_INT_FLAG ‘ o
LIN BT R A 00 o B o 2
_LBD
USART_INT_FLAG B
CTSH Witz
_CTS
USART_INT_FLAG . B
I HAEE R R W kR &
_ERR_ORERR
USART_INT_FLAG g 75 % R T A 2R
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_ERR_NERR
USART_INT_FLAG . -
MU % HH T A =R
_ERR_FERR
USART_INT_FLAG B
Pt R EAf AR &
_EB
USART_INT_FLAG -
AR AR TER &
_RT
S8 out}
R EME
FlagStatus SETE(RESET

.

[* get the USARTO interrupt flag status */

FlagStatus status;

status = usart_interrupt_flag_get(USARTO, USART INT_FLAG_RBNE);

¥ usart_interrupt_flag_clear

i #usart_interrupt_flag_clear#tfii® Il %

# 3-663. K# usart_interrupt_flag_clear

BRBATR usart_interrupt_flag_clear
R void usart_inter.rupt_ﬂag_clear(uint3-2_t usart_periph,
usart_interrupt_flag_enum int_flag);
TiRestiR T BRUSART i 5 SR A
etk -
B F R4 .
BWAZSH{in}
usart_periph AN EUSARTX/UARTX
USARTX x=0,1,2
UARTX x=3,4
WASH{in}
int_flag USARTH s &
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USART_INT_FLAG B
- - CTSAEAL kb
_CTS
USART_INT_FLAG B
-7 LIN BT Ao 00 o b 75
_LBD
USART_INT_FLAG B
T RALTE R TR &
_TC
USART_INT_FLAG _
LA g2 X AE 2 Hh Wb 3
_RBNE
USART_INT_FLAG
T A R bR &
_EB
USART_INT_FLAG ~
T RN S e AR
_RT
I ZS%{out}
AN
il :
[* clear the USARTO interrupt flag */
usart_interrupt_flag_clear(USARTO, USART_INT_FLAG_RBNE);
3.24. WWDGT
&V T E I 4% (WWDGT) FH R B I b 80 g b 5 30 R e e . &89 3.24. 1 Fik 1
WWDGT [ % 728513, % 113.24.2%PWWDGT I s £t 47 15 B
3241,  ANEEFHFEHUH

WWDGT #7228 51K U R R s

% 3-664. WWDGT &R

TR AR
WWDGT_CTL FEH FF A7 0%
WWDGT_CFG fiC B A7 4
WWDGT_STAT WA
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3.242.  AMRERBUH
WWDGT & e F 5 R W R R P :
# 3-665. WWDGT EE#
PR B AR P R A B
wwdgt_deinit HWWDGT 25 745 B 5 B A (E
wwdgt_enable {FHEWWDGT
wwdgt_counter_update P BEWWDGT #2858
wwdgt_config WEWWDGTTHEEME . & FHE AT/ $0E
wwdgt_interrupt_enable 1 BEWW DG TH2 Rif e il v Iy
wwdgt_flag_get For EWW DG THE i e i v T 6 10 =2 75 L AL
wwdgt_flag_clear THBRWW DG TH2 Hi it v BT 45 B AR AS

¥ wwdgt_deinit
B Frwwdgt_deinitfiid LN %

#* 3-666. E# wwdgt_deinit

BRBATR wwdgt_deinit
BRURTY void wwdgt_deinit(void);
iR HWWDGT 1758 B BB E
Vinis i -
B A R -
HWANSE{in}
¥ 2% {out}
R E{E

it
/* reset the window watchdog timer configuration */

wwdgt_deinit ();
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R ¥ wwdgt_enable
B Frwwdgt_enablefifiit i, T -

* 3-667. X% wwdgt_enable

R R wwdgt_enable
BREUR T void wwdgt_enable (void);
DiReHER fFEEWWDGT
Saygk At
AN
WANSE{in}
iS4 {out}
IR EE

it
[* start the window watchdog timer counter */

wwdgt_enable ();

¥ wwdgt_counter_update

B Frwwdgt_counter_updatediiid I N #:

# 3-668. X% wwdgt_counter_update

R wwdgt_counter_update
BRURTY void wwdgt_counter_update(uintl6_t counter_value);
ThReHiR B EWWDGT i S Hi i
Setak A
AL
MANSH{in}
counter_value 0x00 - Ox7F
wHSH{out}
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R AME

LR
[* update WWDGT counter to Ox7F */

wwdgt_counter_update(127);

E ¥ wwdgt_config

PR Hwwdgt_configfiidk WL % -

* 3-669. FH wwdgt_config

B wwdgt_config
Eig- gkl void wwdgt_config(uint16_t counter, uintl6_t window, uint32_t prescaler);
DigefR BEEWWDGT UM & 1 E A5 S
PSS -
R % -
WMASH{in}
counter 0x00 - Ox7F
WMASH{in}
window 0x00 - Ox7F
WMASH{in}
prescaler WWDGT i 4 Si{E

WWDGT_CFG_PSC
_DIV1

WWDGTH 28 48 (PCLK/4096) /1

WWDGT_CFG_PSC
_DIV2

WWDGTH#s i 4 (PCLK/4096) /2

WWDGT_CFG_PSC
_DIV4

WWDGTHZE 8 (PCLK/4096) /4

WWDGT_CFG_PSC
_DIV8

WWDGTH#s i 4 (PCLK/4096) /8

HH S5 out}
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Return value

Blhn:

[* confiure WWDGT counter value to 0x7F, window value to 0x50, prescaler divider value to

8%/
wwdgt_config(127, 80, WWDGT_CFG_PSC_DIV8):
¥ wwdgt_interrupt_enable

PR Frwwdgt_interrupt_enabledifiid L~ 3

£ 3-670. FH wwdgt_interrupt_enable

AR wwdgt_interrupt_enable
Eig- gkl void wwdgt_interrupt_enable(void);
ThReHR 1 BEWW DG T4 Hif M Ji o 7
VS i -
A5 VR FH B .
WANSH{in}
¥ 2% {out}
IR EE

it

[* enable early wakeup interrupt of WWDGT */

wwdgt_interrupt_enable ();

K% wwdgt_flag_get
% Hiwwdgt_flag_getfilfiik I, T %

£ 3-671. BE wwdgt_flag_get

RE AR

wwdgt_flag_get
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BREUR T FlagStatus wwdgt_flag_get(void);
ThReHR o EEWW DG T i e - A A7 2 75 B AL
Saygk At -
AN -
WASH{in}
#H S {out}
IR EME
FlagStatus SET or RESET

it

[* test if the counter value update has reached the 0x40 */

FlagStatus status;
status = wwdgt_flag_get ( );
if(status == RESET)

{

lelse

}

¥ wwdgt_flag_clear

B ¥wwdgt_flag_cleardifiik L F %

F 3-672. K¥ wwdgt_flag_clear

PR FR wwdgt_flag_clear

BRER R void wwdgt_flag_clear(void);
TigeRiiR TEFRWWDGTHE B B th Wiz SADIRAS
Sethak A -
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GAGIEEE

BWMASE{in}

2% {out}

R AME

.

[* clear early wakeup interrupt state of WWDGT */

wwdgt_flag_clear( );
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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 fitness 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.

© 2026 GigaDevice — All rights reserved
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