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B NE R A DN 4E SN RISk, B 2 AN FR AR, 78 A 2 ] BL R &I

Leorb, PrA SR B ST RN E R
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2. &+ BE AR
2.1. SO

GD32E23x_Firmware_Library, SCHEHZ4E#) L F K

& 2-1. GD32E23x [ B AR R G5
[ESr Examples

- ADC

= cvmP

-8 CRC

i DBG

- DMA

i EXTI

-8 FMC

-8 FWDGT

-8 GPIO

g 12C

~ii@ IFRP

-ig PMU

~ii@ RTC

g SPI

~ii@ TIMER

- USART

i@ WWDGT

& Frmware

~ji@ CMSIS

i GD32E23x_standard_peripheral
& Template

-fi@ IAR_project

i@ Keil_project
~ngd32e3x_itc

-m gd32e23x_ith

-n gd32e23x_libopth

-® main.c

-1 mainh

-m readme. bt

-m systick.c

- m systick.h

B Utilities

-m gd32e230c_eval.c
-mn gd32e230c_eval.h
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2.1.1.

2.1.2.

2.1.3.

Examples 3443k

SCf K Examples, R A& —ANGD324M I & — AN F 0. BAF RIS T R T A

W — NI, Koyl R R A5 REAMBIFR T SO A B an ST

B readme.txt: T AHIRE ) ] B IR AN A 15 B 5

B gd32e23x_libopt.h: 1% A AT DAY BB P FH 21 45, AN R “DEFINE 5 F)4H
B CBRMNBULT, B ST )

B gd32e23x_it.c: % CAFAE T HTA KR B ACERE R Cln SRR Al R 2 R W, 0BT G BR T

(S TIPNEAOF

gd32e23x.it.h: &SSO E T RTE B R W AL BRI SR |

systick.c: ZUFE A T 8 FH systick FRPRS HELE I 757 5

systick.h: %3k UL T 4 systick (14 1 2E i FE P 16 5 5

main.c: BT FrA rBIRRIE R, EASSZAS R AT R R BRI 520

Firmware 43k

Firmware S35 0055 4L [ 1 2 A% o 1R BT AT -1 SCA S AN S A«

B CMSIST I8 & F Cortex M23AHZ I SC R T Cortex M23 W% AL EE 2% 1 5 3)
AR FNEE 5] G0k DL % 3 T GD32E23x 142 J) Sk SCAEF 22 S fic B S04

B GD32E23x_standard_peripheral ¥ 3 {1 9%

- Include T 3CHFIALE T A eR EZE BT 77 Sk S, P BB S0z Sk

—  Source ¥ AR IEAL ST [ R AR BT 75 B0 IRSCHE, T B RAB BSOS 5

e A RIS E T MISRA-C:2004 7 #E TS, #ASZ A RIS 521 o
Template 3043

Template T340 & — AN 56 T8 FILED. USARTHT B $ac5 %1 (1 141 B 5 72, (JAR_project/H]
TIARZw I, Keil_project T-Keiloi E3 8550 . F P 7] LU FH % ARSI AT [ 4 4]

IRt e, BARMEH T

it 3 i
{171 “Examples” S 1, Wb ZMBAIBL, mSPl, JTIF"SPISCfFJ%, ISP — AN

&, 1"SPI_master_transmit_slave_receive_interrupt’, 1~ B Fix:
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B 2-2. G&ES BRI

4@ GD32E23x_Firmware_Library

4@ Examples

#% | gd32e23x itc
# | gd32e23x ith

4%, ADC % gd32e23x libopt.h
#%. Analog_watchdog # | main.c
% Oversample_shift #% | main.h
#. Regular_channel_discontinuous_mode @ |readme.txt
#. Regular_channel_with_DMA % systickc
#. Resolution & systick.h
% Temperature_Vref
. Timer_trigger_injected_channel r

» & CMP

, &) CRC

- @ DBG 2

. % DMA

s g EXTI

¥ It

FT I Template” £, #471AR_project’F1”Keil _project” NS5 81, HoAth SCE RIS, 48
J5 ¥ “SPI_master_transmit_slave_receive_interrupt’ S {432 /i () T A SCAE#% B “Template” S

KFHFXT, T EIFR:
2-3. # AMELBIRE S

. @l IFRP
. @l PMU
- @l RTC
- g SPI
- @l TIMER
- @ USART
. % WWDGT
. Firmware
a gy Template
#®. IAR_project
#. Keil_project

. Utilities

#. IAR_project

#. Keil_project

0] 9d32e23x itc

@] 9d32e23xith

# | gd32e23x libopth
| main.c

0 | readme.na

TR

GD #2 it Keil F1IAR P Fil JiR A 1) L A2, MR 48 % 7 By 2 R i 5k, 1 JF AN [8] ¥ project
I1"Keil_project”, #7JF\Template\Keil_project\Project.uvprojx, 1T K.
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& 2-4. FTIF LM

ﬁﬁﬂﬂ|&ﬂﬂ\5|4f‘~|<"~>|‘!‘hﬁh|

iEIE

1 |

Pruject
=24 Project: Project
=% GD32E23x
--ﬁ Application
m-C3 CMsls
--Ei Peripherals
Ei Startup
-3 Utilities
Ei Doc
& cuss

| 20| ¥8| cp3zez

EEE-E R A -

H T AR KGR AFRThEE, SMEHBAR SO, 5 EARE R R DR scrr, o T

BRI SCFEAT RN B, S B R
& 2-5. BB TEH

File

Edit View Project Flash Debug Peripherals Tools 5VCS

Window Help

1’

ﬁﬁdﬂl&ﬂﬁ&|—qw|£‘~>|rhhh|

-EE

fE i | o

2| ¥ cpsex

Project

- Project: Project
45 GD32E23x

=] Jﬁ Appllcatlun

)-[J Peripherals
|- Startup
-0 Utilities
i1 Doc

IT|IT|IT|IT|IT|

GEAN TR

EEIE-R R

HEH PN LR, R R, % freadmerh N, EFRIERIMIBEA JOEL, AR5 PR
Fe R aE Hbsti b, WA tireadme b A LR . IDERRARGEH], 1HS

P g AR EKeil, "I EATR:

AR L PR B A
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GD32E23x [fl 4 /& 1# 457

2.1.4.

2.2.

& 2-6. ZiiFiAR T &

File Edit View Project Flash Debug Peripherals

Tools SVCS  Window Help

Nz 48| s a@s|o o

o | BB R EEE G B e

& | [a)|

Gl e - s

EEIE -

GD32E23x it

Projedgﬁ& T

g

=% Project: Project

545 GD32E23x

=[5 Application

[ gd32en3cite
main.c
&0 CMSIS
[#-d Peripherals
-0 Startup
[E
[

70 Utilities
i-C3 Doc
& cmss

Utilities SC 3k

Utilities S & 055 1847 [ 4 2 B REVE A AR AR STA T«

W gd32e230c_eval h3C {2 Ia 47 [ 1 2 R T if % T VAt AR AR Sk S

B gd32e230c_eval.cIC I AT [ 11 A I RE i 75 50 T PP AL AR RSO

P RS AHLEMISRA-C: 2004551155, #ASZA R PFIT RN R -

R P S A iR

NARFIZER IR T [ A 0 2
® 2. EHREE SRR

P

Ejipo

gd32e23x_libopt.h

B T ITA SN SRS B R ME N S AR E OB
RIS, AR AN 22 1) S 1R R o

main.c

TR E AR Bl .

gd32e23x_it.h

kI, WE P AR EL R B .

gd32e23x_it.c

Shirhibr R B E . P ATV B SR P WA PP AR o X T8 [ — A rh
) B 22 AN AN R R TR SR, AT AR P e 0 A1 82 £ P WA 25 A A e v
B R [ R R T I 2% R MO 24 P

gd32e23x_xxx.h

SR PPPIISk . B ANEPPPRR LI E L, BL KX ML iR H il A B

gd32e23x_xxx.c

HHCIE i 5 1AM BEPPP IV SR VSR 7 SC A

systick.h systick.cl)Sk 3. AL {systicke & s W E L, LA R AN I I o 2501 5E Lo
systick.c systickfit B 5 E i pR B .
readme.txt 6] e 2 A5 P AT P % T 8 00 SR
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3. A 4 e

3.1. AL B 1 EE MR

BB R R R A 2 R 2
R 3-1. S R o iR A% X

R IR PN SR G
Eig gLSitl J5 2 75 B
DiReHER 17 AR B B AT AT 1Y
VRS i W FH BB T R A2 1Y SR
15 18 A e HoAth 1% 2R B0 FH 1) 22 BR 5L
WMASH{in}
XXX WASHHIL
XX NS HT Ik R
#HSH{out}
XXX | e, S
R EE
XXX | B 35 3R A {8
3.2. ADC

12/ ADC & —F % & UG I 77 L 7 i 448 . B 173.2. 16518 T ADCI ZF /7 23 51 3%,
753,225t ADC JZE BR B AT VB o

3.2.1. AN B IR

ADCA A FI R W N RN

% 3-2. ADC HF 175

TR TR
ADC_STAT RETAE
ADC_CTLO P A7 250
ADC_CTL1 P T A 2% 1

ADC_SAMPTO KAFERT (] 27 7280

ADC_SAMPT1 PR
ADC_IOFFx FENBEE R R T A Xx (x=0..3)
ADC_WDHT BT v R 2 A7 A
ADC_WDLT F I TR R 25 A7 4%
ADC_RSQO K 7 51 25 A7 450
ADC_RSQ1 K 7 31 25 A7 A% 1
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TR EWR Frain
ADC_RSQ2 FOW 7 5 35 A7 352
ADC_ISQ HENTFHI A7
ADC_IDATAX EANHEEFAEREX (x=0..3)
ADC_RDATA FUIUH R 7 A7 25
ADC_OVSAMPCTL Tk SR ) P A7 B
3.2.2. A PR B B U B
ADCE R4 N R s
% 3-3. ADC ERH
PR # 42 FR P R iR
adc_deinit HAIADCHME
adc_enable {fi it ADCHME
adc_disable A ADCHME
adc_calibration_enable ADCHEHES 7
adc_dma_mode_enable ADC DMAiE K fifi &
adc_dma_mode_disable ADC DMATH R2ERE
adc_tempsensor_vrefint_enable T AL A ANV refintil 8 1 g
adc_tempsensor_vrefint_disable R AL A A Vrefintil 18 24 g
adc_discontinuous_mode_config fic B ADC [i8] WA =,
adc_special_function_config i e B 2L FE ADCHF IR Th it
adc_data_alignment_config fic B ADC L ) 55 7 30
adc_channel_length_config T T DR ) i 2 By N e T L )
adc_regular_channel_config fic & ADCHI )i 18 2H
adc_inserted_channel_config fic E ADCF: N @i 2
adc_inserted_channel_offset_config fic B ADCE: N\ I 38 4 25048 (A2 (8
adc_external_trigger_config B B ADCHMH ik &
adc_external_trigger_source_config fic & ADCHM s fist A& 5
adc_software_trigger_enable ADCH i = A e
adc_regular_data_read L ADCHE NI H B 5 25 77 2%
adc_inserted_data_read BEADCEN A Bl 25 47 5%
adc_flag_get FKELADCHR EAL
adc_flag_clear ERADCHRENL
adc_interrupt_flag_get FRELADCH Witr Az
adc_interrupt_flag_clear TEBRADCH B br B A7
adc_interrupt_enable ADCH B 5
adc_interrupt_disable ADCH b 225t

adc_watchdog_single_channel_enabl
e

Fic B ADCHEILLE 14 il TE A 2K

adc_watchdog_group_channel_enabl

e

Pic B ADCHEAULA [ IR IEIE 247 2%
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PERHAZ R

LAk €

adc_watchdog_disable

ADCHAUE [ %5 e

adc_watchdog_threshold_config

P B ADCHULA T 1A B {E

adc_resolution_config It & ADC /) H %
adc_oversample_mode_config Bic B ADCId SR AEAE
adc_oversample_mode_enable i BEADCIT e FE
adc_oversample_mode_disable SRHEADCIE KA
BR % adc_deinit
P ¥ade_deinitfifiid WL N % -
# 3-4. B# adc_deinit
ESE 3 By adc_deinit
Ly void adc_deinit(void);
ThReHid I ADCHME
ekt -
bal DaE g e rcu_periph_reset_enable / rcu_periph_reset_disable
B ASH{in}
¥ Hi 2% {out}
IR [ B
ol
I* reset ADC*/
adc_deinit ();
¥ adc_enable
P ¥adc_enabledtliid i, N .
* 3-5. ¥# adc_enable
LR adc_enable
ERHRTE void adc_enable(void);
ThRedhid #BEADCHME
ekt -
A F R A -
MASH{in}
S8 {out}

B EME
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| : : |

Blhn:

/* enable ADC */

adc_enable();

¥ adc_disable
P ¥adc_disableftfiik 1. T %

% 3-6. Hi¥ adc_disable

R FR adc_disable
Ly void adc_disable(void);
DhRediR 2 GEADCHME
VRS i
A5 18 F R
WMANSE{in}
¥ Hi 2% {out}
R EME
4.
/* disable ADC */

adc_disable();

¥ adc_calibration_enable

K #¥adc_calibration_enableftiik I, T %

* 3-7. ¥# adc_calibration_enable

LR adc_calibration_enable
BRHR T void adc_calibration_enable(void);
LhREHR ADCHZHER AT
viis i
BRI R
BANSE{in}
#wH 2% {out}
& EI{E
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LR

/* ADC calibration and reset calibration */

adc_calibration_enable();

¥ adc_dma_mode_enable

PR % adc_dma_mode_enable ik I, F %

* 3-8. H# adc_dma_mode_enable

PR TR adc_dma_mode_enable
R void adc_dma_mode_enable(void);
DiResiiR ADC DMAI® 3R fi i
SR
M FH R
WANSH{in}
¥ Hi 2% {out}
& E{E

Bt
/* enable ADC DMA request */

adc_dma_mode_enable();

¥ adc_dma_mode_disable

6% adc_dma_mode_disable fifiit I, T %

% 3-9. F¥ adc_dma_mode_disable

R TR adc_dma_mode_disable
BHR T void adc_dma_mode_disable(void);
ThREHR ADC DMAI# sk 254
PR i
A F R A
BWASH{in}
#HHSH{out}
& EIE

Biltn.
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/* disable ADC DMA request */

adc_dma_mode_disable();

¥ adc_tempsensor_vrefint_enable

P % adc_tempsensor_vrefint_enable #fiid i, % :

# 3-10. K% adc_tempsensor_vrefint_enable

R IR adc_tempsensor_vrefint_enable
ERBURT void adc_tempsensor_vrefint_enable(void);
DhRedhiR T A K B RV refintid i 16 g
VRS i -
A5 18 F R -
BWASH{in}
2% {out}
R EE

il :
[* enable the temperature sensor and Vrefint channel */

adc_tempsensor_vrefint_enable();

¥ adc_tempsensor_vrefint_disable
K% adc_tempsensor_vrefint_disable ik . T %

* 3-11. ¥ adc_tempsensor_vrefint_disable

LR adc_tempsensor_vrefint_disable
RBURET void adc_tempsensor_vrefint_disable(void);
TiRestiR I T A R RIVrefintii il 25 g
Vinis i -
A R A -
MASH{in}
AHsH{out}
& [EE

i

/* disable the temperature sensor and Vrefint channel */
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adc_tempsensor_vrefint_disable();

B % adc_discontinuous_mode_config

B %7 adc_discontinuous_mode_config #ifiidk 1L 3% -

* 3-12. EH#¥ adc_discontinuous_mode_config

RHZ R adc_discontinuous_mode_config
REETE void adc_discontinuous_mode_config(uint8_t channel_group, uint8_t length);
DigeHhiR Fic. B ADC 1] I 8 20
PSS -
CUIEEE -
WANSH{in}
adc_channel_grou o
HIE 2 P
p
ADC_REGULAR_C .
FE i E 21
HANNEL
ADC_INSERTED_C .
TEANHEIEA
HANNEL

ADC_CHANNEL _DI

O 3 3 2EL AR N T T T B A XA
SCON_DISABLE

B ASH{in}
length ‘ (BT R I et H BN 2 U N8, T ENIBIEH AT R X
iS5 {out}
IR [EME

fl4n:
[* configure ADC discontinuous mode */

adc_discontinuous_mode_config(ADC_REGULAR_CHANNEL, 6);

B %L adc_special_function_config
P % adc_special_function_config ik I, %

& 3-13. K# adc_special_function_config

R FR adc_special_function_config
RBET void adc_special_function_config(uint32_t function, ControlStatus newvalue);
ThReHR fH RE B AL READCHRIE DI 1t
etk -
B FH R -
MASH{in}
function Difelc &
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ADC_SCAN_MODE e R e
ADC_INSERTED_C N B
ENA 83
HANNEL_AUTO
ADC_CONTINUOU ‘ o
A kR
S_MODE
MASH{in}
newvalue DhfiefERE AR RE
ENABLE fHiEe
DISABLE BEGE
S48 {out}

R EME

.

/* enable ADC scan mode */

adc_special_function_config(ADC_SCAN_MODE, ENABLE);

¥ adc_data_alignment_config

PR % adc_alignment_config ik W, F %

#* 3-14. /¥ adc_data_alignment_config

BREAFR adc_data_alignment_config
RBURET void adc_data_alignment_config(uint32_t data_alignment);
ThReHid Fic B ADCHdl %) 55 77 24
etk -
B FH R -
MASH{in}
data_alignment x5 7 Sk
ADC_DATAALIGN
B - LSB Xf5%
RIGHT
ADC_DATAALIGN_
MSB %}
LEFT
#wiZ%{out}
AL

i

[* configure ADC data alignment */

adc_data_alignment_config(ADC_DATAALIGN_RIGHT);
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BR % adc_channel_length_config
PR % adc_channel_length_config ffid L~ %

& 3-15. E# adc_channel_length_config

R FR adc_channel_length_config
R ET void adc_channel_length_config(uint8_t channel_group, uint32_t length);
ThReHR LS B G BER e *E W i B2 ERI R S -3
etk -
VDR -
BAZSE{in}
channel_group JHIE IR
ADC_REGULAR_C .
HANNEL FIIN) 368 3 2H
ADC_INSERTED_C L
_HANNEL - HENIBTEHA
B ASH{in}
length | KR, SUIEIEA91-16, EABIEAA1-4
HH 2% {out}
‘ ]
p A=A
‘ ]
ol

[* configure the length of ADC regular channel */

adc_channel_length_config(ADC_REGULAR_CHANNEL, 4);

B %t adc_regular_channel_config

PR % adc_regular_channel_config ik I, %

3 3-16. KR adc_regular_channel_config

LR adc_regular_channel_config
void adc_regular_channel_config(uint8_t rank, uint8_t channel, uint32_t
RHR .
sample_time);
ThRefhi Fic. B ADCHI Ui 1 25
etk -
A FH R -
MASH{in}
rank FUNAEE 5], BUEIEHE y0~15
MASH{in}
channel ADCIE & 1%
ADC_CHANNEL_x ADCi#ii#x (x=0..9,16,17)
MASH{in}
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sample_time KL (]
ADC_SAMPLETIME
1.5 J
_1POINT5
ADC_SAMPLETIME
7.5 A
_7POINT5
ADC_SAMPLETIME
13.5 &3l
_13POINTS
ADC_SAMPLETIME
28.5 JA#A
_28POINTS
ADC_SAMPLETIME
41.5 JA
_41POINTS
ADC_SAMPLETIME
55.5 &
_55POINT5
ADC_SAMPLETIME
715 JH3H
_T71POINT5
ADC_SAMPLETIME
239.5 JH#
_239POINT5
¥ Hi 2% {out}
R EME

it

I* configure ADC regular channel */

adc_regular_channel_config(1, ADC_CHANNEL_0, ADC_SAMPLETIME_7POINT5);

K% adc_inserted_channel_config

B % adc_inserted_channel_config fifiid Il F %

* 3-17. ¥ adc_inserted_channel_config

R HZ R adc_inserted_channel_config
void adc_inserted_channel_config(uint8_t rank, uint8_t channel, uint32_t
BB .
sample_time);
ThRedhid fic. & ADCi: N i 41
SRR -
B FH R -
MASH{in}
rank HEANHEIETFY], BUEER)90~3
BWASH{in}
channel ADCilii# %
ADC_CHANNEL_x ADC J#ii#x (x=0..9,16,17)
mWAZH{in}
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sample_time KL (]
ADC_SAMPLETIME
1.5/
_1POINT5
ADC_SAMPLETIME
7.5/
_7POINT5
ADC_SAMPLETIME
13.5/5 1
_13POINTS
ADC_SAMPLETIME
28.5H 1
_28POINTS
ADC_SAMPLETIME
41.5/ 1
_41POINTS
ADC_SAMPLETIME
55.5/5 #A
_55POINT5
ADC_SAMPLETIME
71.55 1
_T71POINT5
ADC_SAMPLETIME
239.5F 1
_239POINT5
¥ Hi 2% {out}
R EME

it

[* configure ADC inserted channel */

adc_inserted_channel_config(1, ADC_CHANNEL_0, ADC_SAMPLETIME_7POINT5);

BXi% adc_inserted_channel_offset_config

2% adc_inserted_channel_offset_config fiiid i, N %

* 3-18. ¥ adc_inserted_channel_offset_config

R HZ R adc_inserted_channel_offset_config
void adc_inserted_channel_offset_config(uint8_t inserted_channel, uint16_t
BB
offset);

LhREHR Jict B ADCYE N it i ZH K5 i # (F
SRR -

B FH R -

MASH{in}
inserted_channel ENEIE R

ADC_INSERTED_C

VENIBIE, x=0,1,2,3

HANNEL x
EANSH{in}
offset i mAs(d, HUEEE N0~4095
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2% {out}

B EE

Blhn:

[* configure ADC inserted channel offset */

adc_inserted_channel_offset_config({ADC_INSERTED_CHANNEL_0, 100);

Bk % adc_external_trigger_config

PR % adc_external_trigger_config ik WL N %

* 3-19. ¥ adc_external_trigger_config

ESE 5 B adc_external_trigger_config
void adc_external_trigger_config(uint8_t channel_group, ControlStatus
BT
newvalue);
DhRediR fic. & ADCA s fih &
PR i -
B RS -
WANSH{in}
channel_group T AL
ADC_REGULAR_C .
pSUBGi bRzl
HANNEL
ADC_INSERTED C .
FENEEH
HANNEL
MASH{in}
newvalue BB REAE R
ENABLE fifige
DISABLE SR
I S%{out}
I EE

4
/* enable ADC inserted channel group external trigger */

adc_external_trigger_config(ADC_INSERTED_CHANNEL_O, ENABLE);

B %L adc_external_trigger_source_config

P % adc_external_trigger_source_config #ifiid i, N % :
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% 3-20. /¥ adc_external_trigger_source_config

R IR adc_external_trigger_ source_config
void adc_external_trigger_source_config(uint8_t channel_group, uint32_t
g _
external_trigger_source);
ThReHhid Mic B ADCA s fi 72 V5
SeRFME -
B R -
MASH{in}
channel_group JWIE HER
ADC_REGULAR_C .
FILIN) 308 T 2
HANNEL
ADC_INSERTED_C .
EANHEA
HANNEL
WANSH{in}

external_trigger_s

ource

JOR 0 308 1 2 e N T 2 A A

ADC_EXTTRIG_RE
GULAR_TO_CHO

TIMERO CHOZ {4 (HEIZH)

ADC_EXTTRIG_RE
GULAR_TO_CH1

TIMERO CH1Z44 (HEIIZH)

ADC_EXTTRIG_RE
GULAR_TO_CH2

TIMERO CH2F 4 CGHEMmIZH)>

ADC_EXTTRIG_RE
GULAR_T2_TRGO

TIMER2 TRGOFEF G4

ADC_EXTTRIG_RE
GULAR_T14_CHO

TIMER14 CHOZE M (G4

ADC_EXTTRIG_RE
GULAR_EXTI_11

AT 1L GRINZD

ADC_EXTTRIG_RE
GULAR_NONE

Al CRRNZED

ADC_EXTTRIG_IN
SERTED_TO_TRG
o)

TIMERO TRGOE M (JEA4)

ADC_EXTTRIG_IN
SERTED_TO_CH3

TIMERO CH3Z A} (GENLD)

ADC_EXTTRIG_IN
SERTED_T2_CH3

TIMER2 CH3Z A (GEANLD)

ADC_EXTTRIG_IN
SERTED_T14_TRG
o)

TIMER14 TRGOH A/ (JEA4D

ADC_EXTTRIG_IN
SERTED_EXTI_15

HAESTPIIZLS  (EAZD

ADC_EXTTRIG_IN

B GEAND
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SERTED_NONE |

W H S {out}

B EE

LR
[* configure ADC regular channel external trigger source */

adc_external_trigger_source_config(ADC_REGULAR_CHANNEL,
ADC_EXTTRIG_REGULAR_TO_CHO0);

K% adc_software_trigger_enable
P% % adc_software_trigger_enable f#iid W, %

* 3-21. B adc_software_trigger_enable

R TR adc_software_trigger_enable
RERETE void adc_software_trigger_enable(uint8_t channel_group);
ThkeHiig ADCH i K Ak g
SerkM -
B M R -
WANSH{in}
channel_group I AL
ADC_REGULAR_C )
FLI 3 TE 2H
HANNEL
ADC_INSERTED_C .
B N N FELi
HANNEL
Az {out}
R E{E
(LUE

/* enable ADC regular channel group software trigger */

adc_software_trigger_enable( ADC_REGULAR_CHANNEL);

%t adc_regular_data_read

P % adc_inserted_regular_data_read #ifiid i, N %

# 3-22. ¥# adc_regular_data_read
R R adc_regular_data_read
RERETE uint16_t adc_regular_data_read(void);
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TigehiD BEADCHI I ZH £ ¥ 25 47 2%
Pins Las -
AR F R4 -
i Z4{out}
‘ .
& [EME
uint16_t | ADCHE:Hff (0-OXFFFF)

(LR
/* read ADC regular group data register */
uint16_t adc_value = 0;

adc_value = adc_regular_data_read();

¥ adc_inserted_data_read
PR % adc_inserted_regular_data_read #ifiid i, F %

# 3-23. ¥ adc_inserted_data_read

R FR adc_inserted_data_read
RERTE uintl6_t adc_inserted_data_read(uint8_t inserted_channel);
ThReHid BEADCH N B &5 A7 8%
VRZ S i -
A R A -
BASH{in}
inserted_channel ENEE R
ADC_INSERTED_C )
;ANNEL_X - HENEIEX, x=0,1,2,3
=¥ {out}
‘ ]
& BB
uint16_t | ADC##: 8 (0-OXFFFF)

Biltn.
/* read ADC inserted group data register */
uint16_t adc_value = 0;

adc_value = adc_inserted_data_read (ADC_INSERTED_ CHANNEL_O0);

PR % adc_flag_get

P ¥ adc_flag_get fifiid WL %
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& 3-24. /¥ adc_flag_get

i e adc_flag_get

R R FlagStatus adc_flag_get(uint32_t flag);

ThReHhid FRELADCHR &AL

Sk -

A A PR 4 -
MASH{in}
flag ADCHrEAL

ADC_FLAG_WDE TG 11 B b AL
ADC_FLAG_EOC I AR AL

ADC_FLAG_EOIC

TE N T 2H B e S5 R b A AL

ADC_FLAG_STIC

TEN M IE A ST b B AL

ADC_FLAG_STRC

WUBGRERER 2 SR Gl YA

¥ Hi 2% {out}

IR [EE

FlagStatus ‘

SET 8{ RESET

it

[* get the ADC analog watchdog flag bits*/

FlagStatus flag_value;

flag_value = adc_flag_get(ADC_FLAG_WDE);

% adc_flag_clear

% adc_flag_clear #ifiik L T %

* 3-25. K# adc_flag_clear

LR adc_flag_clear

RBURET void adc_flag_clear(uint32_t flag);

TiRestiR TEBRADCHR &AL

ViR s -

A R A -
MASH{in}

adc_flag ADCHz &AL
ADC_FLAG_WDE REAVE 1M B bR S AL
ADC_FLAG_EOC A AR AL

ADC_FLAG_EOIC

VE N TE 2H e 4 45 R b A AL

ADC_FLAG_STIC

VE N TE B T b 2 AL

ADC_FLAG_STRC

S WUBGREEER 2 SR L YA

S {out}
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R AME

LR
[* clear the ADC analog watchdog flag bits*/

adc_flag_clear( ADC_FLAG_WDE);

B %L adc_interrupt_flag_get
PR % adc_interrupt_flag_get ik WL % -

3+ 3-26. ¥ adc_interrupt_flag_get

R TR adc_interrupt_flag_get
RERTE FlagStatus adc_interrupt_flag_get(uint32_t flag);
DhRediR FRILADCH bR AL
VRS i -
A5 18 F R -
WANSH{in}
flag ADCH Wi E A7
ADC_INT_FLAG_W N TN
R [ T4 W s 2 or
DE
ADC_INT_FLAG E L
-~ - EH e 46 225 TR T WA B L
oC
ADC_INT_FLAG_E N - N
o NI 21 3 e gt R P T AR AT
2% {out}
& [E{E
FlagStatus | SET 5 RESET

Biltn.
/* get the ADC analog watchdog interrupt bits*/
FlagStatus flag_value;

flag_value = adc_interrupt_flag_get(ADC_INT_FLAG_WDE);

B %L adc_interrupt_flag_clear
BK % adc_interrupt_flag_clear ##iid W, F %

& 3-27. K# adc_interrupt_flag_clear

BB TR adc_interrupt_flag_clear
BRBURT void adc_interrupt_flag_clear(uint32_t flag);
ThReHR T BRADCH B b AL
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ekt
A R .
WANSH{in}
flag ADCH WrkR AL
ADC_INT_FLAG_W
T - P 100 H e o 26 A6
DE
ADC_INT_FLAG E .
- - - 20 B Wi 5 TR A ke R A
ocC
ADC_INT_FLAG E
- 0|_c - VE NI A 3 M A bR AL
S8 out}
R EE

.

[* clear the ADC analog watchdog interrupt bits*/

adc_interrupt_flag_clear(ADC_INT_FLAG_WDE);

¥ adc_interrupt_enable
PR % adc_interrupt_enable ik I T %

3 3-28. ¥ adc_interrupt_enable

BREAFR adc_interrupt_enable
RBURET void adc_interrupt_enable(uint32_t interrupt);
ThReHid ADCH i f# B
ViR s -
A R A -
BWANSH{in}
interrupt ADCH Witr &7
ADC_INT_WDE FAE [ 1M bR R AL
ADC_INT_EOC 20 4 RO T b A
ADC_INT_EOIC VRN B 20 3 e 425 R T b A
28 {out}
‘ )
R E{E
‘ )

fBiltn.

/* enable ADC analog watchdog interrupt */

adc_interrupt_enable( ADC_INT_WDE);
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% adc_interrupt_disable

PR % adc_interrupt_disable fifiik W, F -

3+ 3-29. E#¥ adc_interrupt_disable

R FR adc_interrupt_disable
R ET void adc_interrupt_enable(uint32_t interrupt);
DyRestiR ADCH i 25 f
RS Jis -
G -
WMASH{in}
interrupt ADCH kg AL
ADC_INT_WDE FERE 11 R b A
ADC_INT_EOC YA 25 R WA L
ADC_INT_EOIC AN I T 4 3 4 8 T R TR R A
HH 2% {out}
‘ .
p A=A
‘ .

il :
/* disable ADC interrupt */

adc_interrupt_disable(ADC_INT_WDE);

% adc_watchdog_single_channel_enable
% adc_watchdog_single_channel_enable ffiit I, F %

# 3-30. %[ adc_watchdog_single_channel_enable

LR adc_watchdog_single_channel_enable
R void adc_watchdog_single_channel_enable(uint8_t channel);
TiRestiR Tic B ADCHLIL 1) BOd 45 AL
et -
RN -
BWASH{in}
adc_channel FEADCIHIE
ADC_CHANNEL_x ADC Channelx(x=0..9,16,17)
A Z%{out}
‘ ]
R EE
‘ ]

i

/* configure ADC analog watchdog single channel */
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adc_watchdog_single_channel_enable( ADC_CHANNEL_1);

B % adc_watchdog_group_channel_enable

B %7 adc_watchdog_group_channel_enable & I N 3

* 3-31. ¥ adc_watchdog_group_channel_enable

RBAAFR adc_watchdog_group_channel_enable
RBET void adc_watchdog_group_channel_enable(uint8_t channel_group);
DyRestiR it B ADCHUULA | 1 @ E 4 A 2L
etk -
GV DE -
WANSH{in}
channel_group T TE A FAERE 11
ADC_REGULAR_C .
HANNEL BB
ADC_INSERTED_C .
_HANNEL - HENIBTEHA
ADC_REGULAR_IN
SERTED_CHANNE FIU R N\ 3 1 2
L
A s%{out}
‘ ]
R E{E
‘ ]

ol

/* configure ADC analog watchdog group channel */
adc_watchdog_group_channel_enable(ADC_REGULAR_CHANNEL);
% adc_watchdog_disable

PR % adc_watchdog_disable #fiid il %

# 3-32. B% adc_watchdog_disable

BB TR adc_watchdog_disable
BRBURT void adc_watchdog_disable(void);
ThReHR ADCHAYE [ 125 R
PS8 -
e F R -
WASH{in}
‘ ]
‘ A Z%{out}
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R AME

LR
/* disable ADC analog watchdog */

adc_watchdog_disable();

PR % adc_watchdog_threshold_config

K% adc_watchdog_threshold_config #fiid i, %

* 3-33. ¥ adc_watchdog_threshold_config

R TR adc_watchdog_threshold_config
void adc_watchdog_threshold_config(uintl6_t low_threshold, uint16_t
5 A5 high_threshold);
ThREHR e B ADCHAIAE [ 1 B
SRR -
B F R -
WASH{in}
low_threshold | BERLE T I ICAI{E, 0..4095
WANSH{in}
high_threshold | Bl PRI, 0..4095
=¥ {out}
‘ ]
‘ p A=A
fsltn:

I* configure ADC analog watchdog threshold */

adc_watchdog_threshold_config(0x0400, 0x0AQ00);

BR % adc_resolution_config
B %7 adc_resolution_config fiiid I~ %

# 3-34. ¥i# adc_resolution_config

BEL3 e adc_resolution_config
BRI void adc_resolution_config(uint32_t resolution);
ThRedhid Fii HADC o #5
ekt -
A58 F R -
MASH{in}
resolution ADC/y ¥
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ADC_RESOLUTION e
121577y
_12B
ADC_RESOLUTION s
101793 %
_10B
ADC_RESOLUTION .
8L IR
8B
ADC_RESOLUTION .
617 73
_6B
W H S {out}
& [EME
Example:

[* configure ADC resolution */

adc_resolution_config( ADC_RESOLUTION_12B);

¥ adc_oversample_mode_config

P % adc_oversample_mode_config #ifiid I K % -

#* 3-35. ¥ adc_oversample_mode_config

E K adc_oversample_mode_config

REREF void adc_oversample_mode_config(uint32_t mode, uint16_t shift, uint8_t ratio);

ThReHR fit B ADCHE R A

SR -

A R A -

BWMANSH{in}
mode ADCi KA fih A

ADC_OVERSA
MPLING_ALL_C MR G, R AR AT I A

ONVERT
ADC_OVERSA
MPLING_ONE_ TE—AMRZ 5, W —NEE R T — U0 R

CONVERT

BWASH{in}
shift ADCIJEFRAERE AL
ADC_OVERSA
MPLING_SHIFT AFAL
_NONE
ADC_OVERSA
MPLING_SHIFT FZARA
_1B
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ADC_OVERSA
MPLING_SHIFT
2B

2

ADC_OVERSA
MPLING_SHIFT
3B

341

ADC_OVERSA
MPLING_SHIFT
_4B

afi

ADC_OVERSA
MPLING_SHIFT
5B

501

ADC_OVERSA
MPLING_SHIFT
6B

6L

ADC_OVERSA
MPLING_SHIFT
7B

B7hL

ADC_OVERSA
MPLING_SHIFT
8B

841

WASH{in}

ratio

ADCid kS

ADC_OVERSA
MPLING_RATIO
_MUL2

2X

ADC_OVERSA
MPLING_RATIO
_MUL4

4x

ADC_OVERSA
MPLING_RATIO
_MUL8

8x

ADC_OVERSA
MPLING_RATIO
_MUL16

16x

ADC_OVERSA
MPLING_RATIO
_MUL32

32x

ADC_OVERSA
MPLING_RATIO
_MUL64

64x

ADC_OVERSA
MPLING_RATIO

128x
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_MUL128

ADC_OVERSA

MPLING_RATIO 256X
_MUL256

At sH{out}
& [EE
Example:

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

adc_oversample_mode_config( ADC_OVERSAMPLING_ALL CONVERT,
ADC_OVERSAMPLING_SHIFT 4B, ADC_OVERSAMPLING RATIO_MUL16);

¥ adc_oversample_mode_enable

%7 adc_oversample_mode_enable it i, T %

% 3-36. ¥ adc_oversample_mode_enable

R FR adc_oversample_mode_enable
BT void adc_oversample_mode_enable(void);
ThkeHiig i fEADCIL KAE
PR i -
e A R -
#MASH{in}
Az {out}
p A=A
Example:

/* enable ADC oversample mode */

adc_oversample_mode_enable ();

% adc_oversample_mode_disable

P %7 adc_oversample_mode_disable ik . F 3% -

# 3-37. B¥ adc_oversample_mode_disable

R R adc_oversample_mode_disable
ERHRTE void adc_oversample_mode_disable(void);
TyRefhiid EEAEADCIT AR

48



Z

GigaDevice GD32E23x ’ﬁ:)ﬁ’fﬁﬁﬁ EFEITEE
Sk AF -
A5 18 F R
WASH{in}
I S${out}
R E{E
Example:
/* disable ADC oversample mode */
adc_oversample_mode_disable ();
3.3. CMP
CMPi& ] L 28 vy o TAE, o Dol - FIUOn, WarflEnf # 45 & /M. s nTid
S SHMCUMR DA U e i, 7E— B M5 T, ARG SR Nl R, 456 €
B2 PWME H, 7T DASEE s il . 5 3.3. 15 T CMPI A7 2351%, #=953.3.2%CMP
FE R U3 AT 15
3.3.1. AT AR AR U
CMPEF A7 43 R W T R s
% 3-38. CMP &742
FHERBIR TR
CMP_CS FEHIRES B 17 35
3.3.2. AMEC FE R Bt B
CMP R H AN R R -
% 3-39. CMP EE%
FERBZFR B R B
cmp_deinit HAHCMP
cmp_mode_init CMP_LEB A I 4H 1L
cmp_output_init CMPHiy tH #1461k
cmp_enable ffifECMP
cmp_disable FRAECMP
cmp_switch_enable {FEECMPIT 3%
cmp_switch_disable K BECMPIT %
cmp_output_level_get KL CMPH# R ZS
cmp_lock_enable B e CMP
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¥ cmp_deinit

PR ¥emp_deinititiik W3

% 3-40. EHE cmp_deinit

PR TR cmp_deinit
PRARTY void cmp_deinit(void);
ThReHR HICMP
YR/ Yas -
B R -
BAZSE{in}
‘ =¥ {out}

IR [EE

it :
/* CMP deinitialize*/

cmp_deinit ();

B3 cmp_mode_init

B ¥ cmp_mode_initffiidk L F %

% 3-41. B¥ cmp_mode_init

R TR cmp_mode_init
void cmp_mode_init(operating_mode_enum operating_mode,
RURTY inverting_input_enum inverting_input, cmp_hysteresis_enum
output_hysteresis)
ThReHid CMP LAERE a6 1k
PR s -
AL -
BWMANSH{in}
operating_mode CMPH#s(, HAfkZFoperating_mode_enum
CMP_HIGHSPEED A R
CMP_MIDDLESPE
- ED Hhd /D
CMP_LOWSPEED RIEME T FE
CMP_VERYLOWSP
- EED EARH BRI FE
MASH{in}

inverting_input

CMP_IM#INIEE, HAkZFinverting_input_enum

CMP_1_4VREFINT

B LIAVRernTE NN IR
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CMP_1_2VREFINT

IRBELI2VRerNnT/E NN IR

CMP_3_4VREFINT

EPE3/4VRerinTIE N N YR

CMP_VREFINT IEPEVRerNTE N H NI
CMP_PA4 IEFEPAAE AN IR
CMP_PA5 EBEPASTE ARG
CMP_PAO EBEPAOTE AN
CMP_PA2 EBEPAIE AR

WMASH{in}

output_hysteresis

CMPHi iR, BEAkZHcemp_hysteresis_enum

CMP_HYSTERESIS

TR i

_NO
CMP_HYSTERESIS B
IR

_LOW
CMP_HYSTERESIS -
IR i

_MIDDLE
CMP_HYSTERESIS o
=B i

_HIGH

S48 {out}

IR [EE

Biltn.

/* CMP mode initialize*/

cmp_mode_init(CMP_HIGHSPEED,CMP_1_4VREFINT, CMP_HYSTERESIS_NO);

BK# cmp_output_init

B ¥remp_output_initffiiR LR

% 3-42. B¥ cmp_output_init

R HZ R cmp_output_init
R void cmp_output_init(cmp_output_enfjm output_slection, uint32_t
output_polarity);
ThReHR CMPHi tH¥)4h 1k
PR s -
B F R -
BWASH{in}

output_selction

CMPHi i, HARZS % cmp_output_enum

CMP_OUTPUT_NO

ToikFt
NE
CMP_OUTPUT_TI
TIMEROH 14 A
MEROBKIN

51



Z

GigaDevice

GD32E23x [&] ¢ H e e

CMP_OUTPUT_TI -
TIMERO channelO%i A\ Jgi 3k
MEROICO
CMP_OUTPUT_TI
TIMERO OCPRE_CLR#i A
MEROOCPRECLR
CMP_OUTPUT_TI -
TIMER2 channelO#i A Jgi3k
MER2ICO
CMP_OUTPUT_TI
TIMER2 OCPRE_CLR#i A
MER20OCPRECLR
MASH{in}
output_polarity iy tH AR A
CMP_OUTPUT_PO n
SR A
LARITY_INVERTED
CMP_OUTPUT_PO
LARITY_NOINVER 1EAR %
TED
¥ Hi 2% {out}
R EME

il :
[* CMP output initialize™/

cmp_output_init(CMP_OUTPUT_TIMEROBKIN,
CMP_OUTPUT_POLARITY_NOINVERTED);

¥ cmp_enable

B ¥ cmp_enableftfiik W, T %

* 3-43. K# cmp_enable

BB cmp_enable
RURTY void cmp_enable(void);
ThREHR #HECMP
VRS i -
A1 F B -
BANSE{in}
#HHSH{out}
& [EE

i
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/* enable CMP*/

cmp_enable();

¥ cmp_disable
P ¥ cmp_disableftiid LT %

# 3-44. B¥ cmp_disable

R IR cmp_disable
R A void cmp_disable(void);
TIReHR B AECMP
VRS i
1A F
HWMANSE{in}
HH 2% {out}
R EME
g
[* disable CMP */

cmp_disable();

¥ cmp_switch_enable

B ¥ cmp_switch_enablefffiik W, T % :

* 3-45. FH cmp_switch_enable

LR cmp_switch_enable
Zg- g Rit] void cmp_switch_enable(void);
TiRestiR EFECMPIF 3
ViR s
A 7R F B
BANSE{in}
AHsH{out}
& [EE
(ZLE

/* enable CMP switch */
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cmp_switch_enable();

B# cmp_switch_disable

PR ¥ cmp_switch_disableftii W, %

X 3-46. HE cmp_switch_disable

PREAZFR cmp_switch_disable
PRARTY void cmp_switch_disable(void);
DyRestiR BrBECMPIT 5%
YR/ Yas -
AN RSE -
WANSH{in}
¥ Hi 2% {out}
& E{E

it :
/* disable CMP switch */

cmp_switch_disable();

BK% cmp_output_level_get
B ¥cmp_output_level getfiid L~ £

+F 3-47. B3 cmp_output_level_get

R TR cmp_output_level_get
RURTY uint32_t cmp_output_level_get(void);
ThREHR FRILCMPH RS
PR i -
B R A B -
#MASH{in}
#HHSH{out}
& EIE
uint32_t ‘ CMP_OUTPUTLEVEL_HIGH / CMP_OUTPUTLEVEL_LOW

fBiltn.
/* get CMP output level */

cmp_output_level get ();
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¥ cmp_lock_enable
PR ¥cmp_lock _enablefiiid I~ -
X 3-48. E¥ cmp_lock_enable
R IR cmp_lock_enable
PRARTY void cmp_lock_enable(void);
ThReHR B ECMP
YR/ Yas
A5 VR F B
WANSH{in}
¥ Hi 2% {out}
& E{E
(LUE
/* lock CMP register */
cmp_lock_enable ();
3.4. CRC

PEIRTU AR IR & — b A B0 P 28 R4 1B 2% 1 Z2 A AR IR AL, ] AR 36 Ji s 50 P 1F SR A3
7. B13.4.11A8 T CRCHYZF (753, F113.4.2%FCRCE bR Hu 47 B AH

3.4.1. VN> &= e 2l

CRCZHAFMHNR U N RFT/R:
# 3-49. CRC £ %

T AR TR
CRC_DATA CRCHUE & £7-495%
CRC_FDATA CRCHUAZ i 2 4745

CRC_CTL CRCH il 27 4745
CRC_IDATA CRCHYIMA w7454
CRC_POLY CRCZ i\ 17 5%
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3.4.2. AR B B B
CRCFE R E 41t R K s :
% 3-50. CRC &R
PE R $AZ R PR fthiR
crc_deinit A CRCITH TG

crc_reverse_output_data_enable

il et Kctn B D e

crc_reverse_output_data_disable

oK fe A K R D g

crc_data_register_reset

AR EAR 27 F 2 I B (OXFFFFFFFR) B8R 7 1%

crc_data_register_read SRR AT A A
crc_free_data_register_read BT B Z AT AR
crc_free_data_register_write BT AT AT A
crc_init_data_register_write BHYMHTAAEE

crc_input_data_reverse_config e 75 o N B Th R
crc_polynomial_size_set i B 2 A K

crc_polynomial_set

e B 2 R A7 A S

crc_single_data_calculate

CRCIFHE —A324 5

crc_block_data_calculate

CRCiH5—/ 3211 #4H

E¥ crc_deinit
P %ere_deinititfiid L R &

* 3-51. HH crc_deinit

R TR crc_deinit
BHR T void crc_deinit(void);
ThREHR S AICRCIFHHIT
VRS i -
HevA R -
BWASE{in}
2% {out}
& [ {8

i 4n:
/* reset crc */

crc_deinit();

B %L crc_reverse_output_data_enable

PR ¥crc_reverse_output_data_enablefffiik W, T %
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% 3-52. B¥ crc_reverse_output_data_enable

R IR crc_reverse_output_data_enable
R void crc_reverse_output_data_enable (void);
ThReHR A4 R A HH B B Th g
PRS Las -
e F R -
WANSH{in}
2% {out}
AL

il
[* enable CRC reverse operation of output data */

crc_reverse_output_data_enable ();

¥ crc_reverse_output_data_disable

P ¥cre_reverse_output_data_disableftiid I, T %

# 3-53. ¥ crc_reverse_output_data_disable

R crc_reverse_output_data_disable
R void crc_reverse_output_data_disable (void);
ThREHR K REN B R Th R
Vinis i -
A% 18 P R 5 -
BASE{in}
I S%{out}
R E{E

4
[* disable crc reverse operation of output data */

crc_reverse_output_data_disable ();

B % crc_data_register_reset

Bf ¥crc_data_register_resetiffiid W, T %

57



Z

GigaDevice GD32E23x ’ﬁ:}ﬁ’fﬁﬁﬁ EFEIAFE
& 3-54. BR# crc_data_register_reset
R IR crc_data_register_reset
R void crc_data_register_reset(void);
ThREHR MR HHE 25 7 8 M A (OXFFFFFFFF) & {7 4dE 25 17 4%
PRS Las -
e F R -
WASH{in}
2% {out}
pA LA
4.

/[* reset crc data register */

crc_data_register_reset ();

¥ crc_data_register_read
P ¥crc_data_register_readfifiid i, N % -

#* 3-55. F# crc_data_register_read

AR crc_data_register_read

RBRTE uint32_t crc_data_register_read(void);

TIgeHiR TR 2 A7 2%

Sa skt -
B A FH R 3 .

WASE{in}
I S%{out}
IR [E {5
uint32_t | WA 2517 BRI 32 B 80 (0-OXFFFFFFFF)

4
[* read crc data register */
uint32_t crc_value = 0;

crc_value = crc_data_register_read();

BR# crc_free_data_register_read

P ¥crc_free data_register_readfiiid I T %
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% 3-56. KA¥ crc_ free_data_register_read

R IR crc_free_data_register_read

R uint8_t crc_free_data_register_read(void);

TIReHR BT H A A A A

PRS Las -
e F R .

WANSH{in}
2% {out}
AL
uint8_t | WA e 75 17 38 BB KLY (0-OXFF)
(LUE

[* read crc free data register */
uint8_t crc_value = 0;

crc_value = crc_free_data_register_read();

BR % crc_free_data_register_write
P ¥crc_free_data_register writefiiid I N 3% -

# 3-57. B¥ crc_ free_data_register_write

R TR crc_free_data_register_write
R R void crc_free_data_register_write(uint8_t free_data);
ThReHR BT R AR
PR s -
e A R -
WMASH{in}
free_data ‘ e (8 Hidf
S {out}
‘ i
‘ p A=A
(LR

[* write the free data register */

crc_free_data_register_write(0x11);
BKi# crc_init_data_register_write
B ¥cre_init_data_register writedffiid i~ % :
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% 3-58. BA# crc_init_data_register_write

R IR crc_init_data_register_write
R void crc_init_data_register_write(uint32_t init_data)
ThReHR B ME A7 A
PRS Las -
e F R -
WANSH{in}
init_data | 5 32 $ A
2% {out}
‘ AL
‘ .
4

[* write crc initializaiton data register */
crc_init_data_register_write (0x11223344);
¥ crc_input_data_reverse_config

PR ¥crc_input_data_reverse_configftfiidk WL T %

#* 3-59. # crc_input_data_reverse_config

R crc_input_data_reverse_config
RBE T void crc_input_data_reverse_config(uint32_t data_reverse)
ThReR T B N\ B A B T e
Fo kAt -
B FH R 2 -
MASH{in}
data_reverse T I N\ B B0 D e
CRC_INPUT_DATA
- - i NBE A B
_NOT
CRC_INPUT_DATA )
B N LD e L
_BYTE
CRC_INPUT_DATA )
- N LN e e S e
_HALFWORD
CRC_INPUT_DATA )
B R LN E R e i i
_WORD
AdSH{out}
R E{E

Biltn.
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[* configure the crc input data  */

crc_input_data_reverse_config (CRC_INPUT_DATA_WORD);

¥ crc_polynomial_size_set
P ¥ crc_polynomial_size_setdiliid I, N % -

% 3-60. X¥ crc_polynomial_size_set

R IR crc_polynomial_size_set
EBURTE void crc_polynomial_size_set(uint32_t poly_size)
DhRedhiR i B 2 A K
ekt -
A% F R 4 -
WASE{in}
poly_size EEMINE S
CRC_CTL_PS_32 320 Z WA H T CRCIHE
CRC_CTL_PS_16 164 2 WixUEH FCRCIT 5
CRC_CTL_PS_8 8 Z Wi T CRCIT 5
CRC_CTL_PS_7 7 2 WA T CRCIFH
=¥ {out}
‘ ]
IR [ B
‘ ]
i4n .

I* configure the CRC polynomial size*/
crc_polynomial_size_set (CRC_CTL_PS_7);
B % crc_polynomial_set

B #crc_polynomial_setfiik I N %

# 3-61. B¥ crc_polynomial_set

R TR crc_polynomial_set
ERHRTE void crc_polynomial_set(uint32_t poly)
ThREHR W 2 WA AR
ekt -
Al ik -
WASH{in}
poly | 1508 2 35 i 7 47 B
¥ Z¥{out}
‘ .
p A
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LR
[* configure the CRC polynomial value */

crc_polynomial_set (0x11223344);

B % crc_single_data_calculate

P ¥crc_single_data_calculatedifiid i, F % :

% 3-62. ¥ crc_single_data_calculate

R FR crc_single_data_calculate
RERTE uint32_t crc_single_data_calculate(uint32_t sdata);
ThReHid CRCiH5E—/ 32 #edhs
ekt -
H A R £ -
B ASH{in}
sdata | W 5 32K
=¥ {out}
‘ pAE
uint32_t | 32{LCRCiI 45 5 (0-OXFFFFFFFF)
ol

/* 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_calculatefifiik I, T %

& 3-63. K# crc_block_data_calculate

R FR crc_block_data_calculate
BRI uint32_t crc_block_data_calculate(uint32_t array][], uint32_t size);
ThRedhid CRCiH5—/N32f #it
ekt -
A F R A -
MASH{in}
array RYINEAEI TR ERIUE=Eas
MASH{in}
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size l B R
I S%{out}
R E{E
uint32_t | 32f7CRCH #1455 (0-OXFFFFFFFF)
LR
/* CRC calculate a 32-bit data array */
#define BUFFER_SIZE 6
uint32_t valcrc = 0;
static const uint32_t data_bufferBUFFER_SIZE] = {
0x00001111, 0x00002222, 0x00003333, 0x00004444, 0x00005555, 0x00006666};
valcrc = crc_block _data_calculate((uint32_t *) data_buffer, BUFFER_SIZE);
3.5. DBG
YR RG0S B R AR D A 2R P e AT — e A, %715 3.5.10418 T DBGHIF
frashIF, #413.5.2%5DBGJE bR Atk 17 U i
3.5.1. AR AR U
DBG# 17 s #& A1 R R i :
% 3-64. DBG F £
FHERBIR TR
DBG_ID DBG ID# 74+
DBG_CTLO DBGHz il % /7450
DBG_CTL1 DBGHz il Zr 7481
3.5.2. AN L]
DBGJ% e £ H 4 & s :
# 3-65. DBG EE
EERR B FR P R B R
dbg_deinit S/ DBGH 7%
dbg_id_get $DBG_ID%F 7 7%

dbg_low_power_enable

BRI AR M C U TR (R 7 D g

dbg_low_power_disable

AR BRI M C U TR (R 7 D g

dbg_periph_enable

fHERESMEEFIMCUTHIR R FE ) B

dbg_periph_disable

AR BEAMEIIMCUTIR (R KR Ak
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154238 dbg_periph_enum

% 3-66. Ma¢2K7 dbg_periph_enum

AR AR hReid
DBG_FWDGT_HOLD YN ZE IR, REFFWDGT S e i 4
DBG_WWDGT_HOLD HNZAF LR, REFWWDGT i H e i 4
DBG_TIMERO_HOLD MNZEIER, FEFTIMEROH 288 $ i A48
DBG_TIMER2_HOLD MNZEIER, FEFTIMER2TH B8 S A 3R
DBG_TIMER5_HOLD MNZEIER, FEFTIMERSH 888 $iE A48
DBG_TIMER13_HOLD LNEEIER, FEFTIMERL3THH 84T S0 E A3
DBG_TIMER14_HOLD BN IR, RFTIMERLATH S 2814l R4S
DBG_TIMER15_HOLD YR IR, RHFTIMERLS A28 13l A48
DBG_TIMER16_HOLD BN IR, SRHFTIMERLGTH A28 14l ARAR

DBG_I2C0_HOLD BN IER, {#FFI2CORISMBUSIREARZS, HFiHR

DBG_I2C1_HOLD BN IR, f#FFI2CLISMBUSIREARZS, HFiHIR

DBG_RTC_HOLD YRR, FRERTCH %S, AT IR
%4 dbg_deinit

B% %rdbg_deinitfiik W N %

#* 3-67. A# dbg_deinit

BREAFR dbg_deinit
RBURET void dbg_deinit(void);
TheeHiR 2 DBGHE 2%
SR -
AR -
MASH{in}
iS5 {out}
& BB

4

[* reset DBG register */
dbg_deinit();

%4 dbg_id_get

i %dbg_id_getdtiik WL N %
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* 3-68. H¥ dbg_id_get
AR dbg_id_get
R uint32_t dbg_id_get(void);
TIReHR #DBG_IDZF 758
PR i -
A5 18 F R -
MASH{in}
2% {out}
R EE
uint32_t | DBG ID (0-OXFFFFFFFF)
filan .

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

id_value = dbg_id_get();

%%% dbg_low_power_enable

P %dbg_low_power_enableitfiik I, T %

* 3-69. ¥ dbg_low_power_enable

LR dbg_low_power_enable
BRHR T void dbg_low_power_enable(uint32_t dbg_low_power);
ThRediR 18 REAR AL AIMC U B RF 2h RE
ViR s -

A R A -

BASE{in}
dbg_low_power MR FERE A I TR KR
DBG_LOW _POWE

R, RFFRRAEE:, AT M
R_SLEEP

DBG_LOW_POWE
R_DEEPSLEEP
DBG_LOW_POWE
R_STANDBY

FEVRPEREIRAE S, PRI e, TRt T iR

AR, REFFEE SR, ATt T M

S {out}

B E{E

Biltn.
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/* enable low power behavior when the mcu is in debug mode */
dbg_low_power_enable(DBG_LOW_POWER_SLEEP);
%4 dbg_low_power_disable

PR %dbg_low_power_disableffiik I F &

* 3-70. K dbg_low_power_disable

PREZFR dbg_low_power_disable
ERBURT void dbg_low_power_disable(uint32_t dbg_low_power);
ThReHR ERREARDFERL N IMCUTRR (R R7 Th e
SR -

AN -

WASH{in}
dbg_low_power TR FERL R IR KR
DBG_LOW_POWE

TEREARAR T, PRFFRRA &S, TR
R_SLEEP

DBG_LOW_POWE
R_DEEPSLEEP
DBG_LOW_POWE
R_STANDBY

FERFEHENRRL AT, PRI E R, ATREAT

TEBUBR R, IRFFRR SR, TR

S48 {out}

IR B

4
/* disable low power behavior when the mcu is in debug mode */

dbg_low_power_disable(DBG_LOW_POWER_SLEEP);

5% dbg_periph_enable

B %tdbg_periph_enabledfiik I, T %

# 3-71. E# dbg_periph_enable

R R dbg_periph_enable
RHETE void dbg_periph_enable(dbg_periph_enum dbg_periph);
DiRediR i e AN IMCUTH R R e Tl BE
ekt -
A58 F R -
WASH{in}
dbg_periph SHEMEEE F#3-66. H2EXZbg periph enum
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DBG_FWDGT_HOL

HNAE IR, QREFFWDGT g

D
DBG_WWDGT HO -~

- D - MRS IR, RREWWDGT i as i ah
DBG_TIMERx_HOL o . .

- 5 - YN IER, REFTIMERXTHEES M E{EAL (x=0,2,5,13,14,15,16)

DBG_I2Cx_HOLD

BN ZAE IEET, fRFFI2Cx (x=0,1) [ISMBUSIREARAS, it

DBG_RTC_HOLD

MW AT IR, REFRTCIHES, A TR

W H S {out}

R AME

.

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

dbg_periph_enable(DBG_TIMERO_HOLD);

%4 dbg_periph_disable

B #dbg_periph_disablefiiid i, T %

& 3-72. ¥ dbg_periph_disable

R TR dbg_periph_disable
R R void dbg_periph_disable(dbg_periph_enum dbg_periph);
ThReHER AEREAMEIMCUTE R R Th g
PR i -
3 FH R e -
#MASH{in}
dbg_periph SEMETE F£3-66. M2 dbg periph _enum
DBG_FWDGT_HOL o
b HNIZAE IR, CRIFFWDGT T8 I b
DBG_WWDGT_HO o
D YA, FFWWDGT g4
DBG_TIMERx_HOL
- 5 - YW ZE IR, SRRFTIMERX T TFBUEAE (x=0,2,5,13,14,15,16)
DBG_I2Cx_HOLD LN IR, fREFI2Cx (x=0,1) ISMBUSIRZESAAE, AT iRt
DBG_RTC_HOLD MNAZAE IERT, RFFRTCIT LAY, AT IR
S8 out}
& [E{E

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

3.6. DMA
DMAFE | 28424 1 — Pii 4 1) 7 AL AP VORI 3 2 8] B0 A7 it 28 A i 2 2 TR AR e 25090
MAFHCPURIMNAN, MMI{ECPURS LA L /E A HAh R ThAE b %71 3.6. 1418 T DMA 2F
FERHIER, T 3.6.20 DMAFE ek Bk AT i BH o

3.6.1. AT A Ui B
DMAZF 7 #4552 a0 N R PR -

% 3-73. DMA #7753
TR TR
DMA_INTF SR Y TR VA ¥ e
DMA_INTC TR ST IE BR AR A
DMA_CHXxCTL
- T TEXAE ) o A
(x=0..4)
DMA_CHXCNT
TEIEXTHCE AR
(x=0..4)
DMA_CHxPADDR
IBIEXAME L H L 27 7 2
(x=0..4)
DMA_CHxMADDR
IBTEXTE A SE Ik 25 A7 48
(x=0..4)

3.6.2. A PE R A U B

DMAFE B 841 2t T~ R PR -

% 3-74. DMA EEER
FERE 2R PR iR
dma_deinit SALAMEDMABIEX BT A 271738

dma_struct_para_init

Hs DMAZER P Ay 2 5l s e oA ERE

dma_init

WG WAL DMAK I TE X

dma_circulation_enable

DMATEIAE A fE

dma_circulation_disable

DMATEI AL RE

dma_memory_to_memory_enable

17 2% BN A7 2R DMAFL i fi

dma_memory_to_memory_disable

I

At
1k B BT E A DMAE fdt i

dma_channel_enable DMAIE & x1£ 4 i i
dma_channel_disable DMAJE B xfE 424 fg

dma_periph_address_config

DMAH TEx % 4 ) 41 e b bk iE

dma_memory_address_config

DMAH TE % 40 P £7-fi 7 S ik i
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PE R $ 42 FR e R Hith iR
dma_transfer_number_config fic E DMARIEXIE A 2 /> HE ZE AL
dma_transfer_number_get FRELDMARIEXIE A £ /> HE FE AL

dma_priority_config

DMAJEE X A& 5 AR S 2 ic B

dma_memory_width_config

DMAJE B x &4 1 A7 fifs 28 B0 v JE e B

dma_periph_width_config

DMAE TEx LA ) 41 e $dis 8 FEBC B

dma_memory_increase_enable DMAH T8 x A5 11 776k 2 bk 2F i S v 388 2 458 =0
dma_memory_increase_disable DMABIE XL 4 FI A it o5 Hohk A= pl S VL 18 S (AR R
dma_periph_increase_enable DMAHE B x &4 F AR bk A= il SR 1 i a0
dma_periph_increase_disable DMAHE B x4 B AR HL b A= e S 1 i 202k
dma_transfer_direction_config DMAIEE X 1) &5 75 [ e &
dma_flag_get FREDMAE 8 b EALIRAS

dma_flag_clear

15 PR DMAGE IEXFR EADIRA

dma_interrupt_flag_get

FRELDMAE B X T Wi bs S ADIRAS

dma_interrupt_flag_clear

THERDMAETEX T AR EALIRES

dma_interrupt_enable DMAJE I x 7 7 i g
dma_interrupt_disable DMAH B X W24 B
#ZEH)4k dma_parameter_struct
X 3-75. Z5#J4k dma_parameter_struct
R R A TR ThREHER
periph_addr AR
periph_width AR EH A i o
memory_addr TEfit s bk

memory_width

A7 fif 4 e A i 9

number DMAH 8 %4 A& 4l
priority DMAE & & A e
periph_inc AVl AR R
memory_inc AEfifs A5 M bk A BRI X
direction DMAHE H 45 44 4 77 1)
¥ dma_deinit
B3 dma_deinit ik LR 2%
& 3-76. K# dma_deinit
REABIR dma_deinit
2 g Rit] void dma_deinit(dma_channel_enum channelx);
ThRefhi S AIDMABIEXI T %5 744
PS8 7
A1 F B 7
MASH{in}
channelx DMAH# &
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DMA_CHx( x=0..4) | DMAE i i
i Z4{out}
& [EME
54

/* deinitialize DMA channelQ registers */
dma_deinit(DMA_CHO0);

¥ dma_struct_para_init
PR % dma_struct_para_init fifiid i, F %

# 3-77. B dma_struct_para_init

AR dma_struct_para_init
Big- gLbitl void dma_struct_para_init(dma_parameter_struct* init_struct);
DhRediR Y DMAZS A T BT SHT e N ERIME
ekt 7
A5 VR F B 7
B ASH{in}
init_struct ‘ — AN E % 5E Xt dma_parameter_struct4h #4445 & il
A s%{out}
‘ & BB
‘ ]
ol

/* initialize the parameters of DMA */
dma_parameter_struct dma_init_struct;
dma_struct_para_init(&dma_init_struct);

E# dma_init
PR % dma_init $i4 WL %

& 3-78. % dma_init

BEL3 e dma_init
void dma_init(dma_channel_enum channelx, dma_parameter_struct*
BRBUR R o
init_struct);

DiRediR WItE L DMATE i x

PS8 7
A 8 F B 7

MASH(in}
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channelx DMAH# &
DMA_CHx( x=0..4) DMAJEIEE#E
MASH{in}
init_struct ‘ WG EE R, SERAR IR 2 525 F3-75. 25 Hihdma parameter struct
‘ i Z4{out}
‘ & [EIE

.

/* DMA channelQ initialize */
dma_parameter_struct dma_init_struct;

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;
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(DMA_CHO, &dma_init_struct);

B# dma_circulation_enable

K% dma_circulation_enable ik I, T % :

% 3-79. B# dma_circulation_enable

R HZ R dma_circulation_enable
RURTY void dma_circulation_enable(dma_channel_enum channelx);
ThReHid DMATEI A E
etk HERLE E A A AL CHEN T M0
A1 F B 7
WASH{in}
channelx DMAH# &
DMA_CHx(x=0..4) DMAJEIE LR
28 {out}
‘ .
& [EE
‘ _

Biltn.

71



Z

GigaDevice

GD32E23x [&] ¢ H e e

/* enable DMA channelO circulation mode */
dma_circulation_enable(DMA_CHO);

¥ dma_circulation_disable

PR % dma_circulation_disable ik I, F %

* 3-80. ¥ dma_circulation_disable

R FR dma_circulation_disable
PRARTY void dma_circulation_disable(dma_channel_enum channelx);
DyResiR DMAfEH KAk fiE
pRS gis HHNL I T8 A8 i A7 CHEN T 40
B R 7
WASH{in}
channelx DMAJ#EIE
DMA_CHXx(x=0..4) DMAJRIE %%
HH 2% {out}
‘ }
p A=A
‘ }

it

/* disable DMA channelO circulation mode */
dma_circulation_disable( DMA_CHO);

% dma_memory_to_memory_enable

2% dma_memory_to_memory_enable fifiit I, T %

* 3-81. H# dma_memory_to_memory_enable

LR dma_memory_to_memory_enable
PR R void dma_memory_to_memory_enable(dma_channel_enum channelx);
ThREHR 1P 247 it 2 DMAR i fd e
RS i LI 38 £ i L CHEN 75 A0
AL L 7
MASH{in}
channelx DMA#TE
DMA_CHx(x=0..4) DMAEE %+
28 {out}
‘ ]
AL
‘ ]

i

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

K% dma_memory_to_memory_disable

PR % dma_memory_to_memory_disable fid Il ~ %

* 3-82. ¥ dma_memory_to_memory_disable

PR TR dma_memory_to_memory_disable
RBET void dma_memory_to_memory_disable(dma_channel_enum channelx);
ThReHR EH AR BIAE i 2 DMATE F 25 B
PSS HHNL I T8 A i A7 CHEN T 40
AN 7
WANSH{in}
channelx DMAJ#EIE
DMA_CHXx(x=0..4) DMAJRIE %%
‘ A s%{out}
‘ B E{E

it

/* disable DMA channel0 memory to memory mode */
dma_memory_to_memory_disable(DMA_CHO);

% dma_channel_enable

P % dma_channel_enable fifiif i, K %

& 3-83. ¥ dma_channel_enable

LR dma_channel_enable
PR R void dma_channel_enable(dma_channel_enum channelx);
ThREHR DMAHIE x4 {3 g
etk x
AL g 7
BASE{in}
channelx DMA#TE
DMA_CHx(x=0..4) DMAIEE %+
2% {out}
‘ .
AL
‘ .

i

/* enable DMA channel0 */

dma_channel_enable(DMA_CHO0)
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B# dma_channel_disable

PR% dma_channel_disable ffii& W, F %

X 3-84. ¥ dma_channel_disable

PR TR dma_channel_disable
PRARTY void dma_channel_disable(dma_channel_enum channelx);
DyRestiR DMAHE B x 425 A
YR/ Yas 7
B R 7
BAZSE{in}
channelx DMAJ#IE
DMA_CHXx(x=0..4) DMAJRIE %%
A s%{out}
‘ ]
p A=A
‘ ]

it

[* disable DMA channel0 */
dma_channel_disable(DMA_CHO);

¥ dma_periph_address_config
2% dma_periph_address_config f#ii& . F %

X 3-85. ¥ dma_periph_address_config

LR dma_periph_address_config
void dma_periph_address_config(dma_channel_enum channelx, uint32_t
RBURE
address);
ThREHR DMAGHE TEx A4 4 (1 b e e 1k i
RS i LI 38 £ 8 L CHEN 75 A0
AL L 7
MASH{in}
channelx DMA#TE
DMA_CHx(x=0..4) DMAIEE %+
BWASH{in}
address HMAFE L
S8 {out}
AL

Biltn.
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[* configure DMA channel0 periph address */

#define BANKO_WRITE_START_ADDR

dma_periph_address_config(DMA_CHO, BANKO_WRITE_START_ADDR);

X% dma_memory_address_config

PR % dma_memory_address_config ik I F &

* 3-86. ¥ dma_memory_address_config

((uint32_t)0x08004000)

R FR dma_memory_address_config
void dma_memory_address_config(dma_channel_enum channelx, uint32_t
BRHURRY
address);
DiResiiR DMAES T x A i P17 flh 745 JE bk PG 7
Sethak i HHNL I TE AL it A CHEN T 40
AN T
WANSH{in}
channelx DMAJ#EIE
DMA_CHXx(x=0..4) DMAJRIE %%
B ASH{in}
address ‘ TR AR bk
HH 2% {out}
‘ ]
R E{E
‘ ]

it

[* configure DMA channel0 memory address */
uint8_t g_destbuf[TRANSFER_NUM];

dma_memory_address_config(DMA_CHO, (uint32_t) g_destbuf);

K% dma_transfer_number_config

2% dma_transfer_number_config #ifiid I T % -

* 3-87. Mi¥ dma_transfer_number_config

Ly e dma_transfer_number_config
void dma_transfer_number_config(dma_channel_enum channelx, uint32_t
BRBUR R
number);
DiRediR fic B DMAJE B XL A 2 /> Hifs 2L
vinz S Jis A i 3E 18 B A CHEN T M0
B FH R 2 7
BWMASE{in}
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channelx DMAJHIE
DMA_CHx(x=0..4) DMAJEIEE#E

MANSH{in}

number | R LR (0X0 — OXFFFF)
i Z4{out}

R E{E
il :

/* configure DMA channel0 transfer number */
#define TRANSFER_NUM 0x400

dma_transfer_number_config(DMA_CHO, TRANSFER_NUM);

% dma_transfer_number_get

PR % dma_transfer_number_get ffif I F %

% 3-88. ¥ dma_transfer_number_get

ESE 5 B dma_transfer_number_get
Eig- gkl uint32_t dma_transfer_number_get(dma_channel_enum channelx);
ThReHid IR DMAE TEXIE A 2 /> Kl E A
etk HERLE E A A8 A CHEN T M0
A VR F R T
BWMANSH{in}
channelx DMAIE &
DMA_CHXx(x=0..4) DMARIE %%
=¥ out}
‘ P
uint32_t | DMAKGH 11 4 5 (0X0 — OXFFFF)

Biltn.
/* get DMA channelO transfer number */
uint32_t number = 0;

number = dma_transfer_number_get(DMA_CHO);

B % dma_priority_config

PR % dma_priority _config it i K %
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* 3-89. KA dma_priority_config

R IR dma_priority_config
PRARTY void dma_priority_config(dma_channel_enum channelx, uint32_t priority);
TIReRER DMAIBIEX A AL S 2 e &
SeRFME HH R IE i 1 CHEN T M0
% 78 F B 7
WANSH{in}
channelx DMAJEE
DMA_CHx(x=0..4) DMAIBIE
BAZSE{in}
priority DMAJEE B AR S 2
DMA_PRIORITY_L
AR 2]
ow
DMA_PRIORITY_M
HiR e gk
EDIUM
DMA_PRIORITY_HI B
mfL e
GH
DMA_PRIORITY_U L
- - Wt Se )
LTRA_HIGH
AdSH{out}
p A=A

Biltn.

I* configure DMA channelQ priority */

dma_priority_config(DMA_CHO, DMA_PRIORITY_ULTRA_HIGH);

K% dma_memory_width_config
B % dma_memory_width_config ik I, N %

# 3-90. E# dma_memory_width_config

R TR dma_memory_width_config
void dma_memory_width_config(dma_channel_enum channelx, uint32_t
RBURE ,
mwidth);
ThReHR DMAHEIE x A 4 FF A7 i 25 5080 96 B2 TG
etk HHNL I IE A it A CHEN 40
B R ¥
BWASH{in}
channelx DMAIE &
DMA_CHx(x=0..4) DMAIEHE %+
MASH{in}
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mwidth Ve PTG e T
DMA_MEMORY_WI o A
S FUHE AL fan o8 [
DTH_8BIT
DMA_MEMORY_WI o "
16457 BCHE AL 95 1
DTH_16BIT
DMA_MEMORY_WI o "
324 HH A5 i e
DTH_32BIT
I S${out}
& [EME

.

I* configure DMA channel0 memory width */

dma_memory_width_config(DMA_CHO, DMA_MEMORY_WIDTH_8BIT);

¥ dma_periph_width_config
B % dma_periph_width_config ffiid . F %

#* 3-91. BH# dma_periph_width_config

AR dma_periph_width_config
Big- gLbitl void dma_periph_width_config(dma_channel_enum channelx, uint32_t pwidth);
TheeHiR DMAHE TEx A& i 1) S B B0 e B e
PR s N3 18 1 B 7 CHEN TS MO
B A B 7
MASH{in}
pwidth AN ESH A i v
DMA_PERIPHERAL
- SR HHE AL i FE
_WIDTH_8BIT
DMA_PERIPHERAL
- 167 HiHhe 1% i 95 2
_WIDTH_16BIT
DMA_PERIPHERAL
- B2 Fr A% A i L
_WIDTH_32BIT
I Z%{out}
R E{E
4.

/* configure DMA channelO periph width */

dma_periph_width_config(DMA_CHO, DMA_PERIPHERAL_WIDTH_8BIT);
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K% dma_memory_increase_enable

PR % dma_memory_increase_enable it i N %

* 3-92. ¥ dma_memory_increase_enable

R FR dma_memory_increase_enable
PRARTY void dma_memory_increase_enable(dma_channel_enum channelx);
ThRedhig DMAH I X A& i R A7 fif 25 1 Bk A Rl S0 1 i oA
pRS gis HHNL I T8 A8 i A7 CHEN T 40
AN 7
BAZSE{in}
channelx DMAJ#IE
DMA_CHXx(x=0..4) DMAJRIE %%
‘ i S%{out}
‘ B E{E

il
/* enable DMA channel0 memory increase */

dma_memory_increase_enable(DMA_CHO);

B dma_memory_increase_disable

P % dma_memory_increase_disable fffiid . %

% 3-93. B# dma_memory_increase_disable

R TR dma_memory_increase_disable
RURTY void dma_memory_increase_disable(dma_channel_enum channelx);
ThReHR DMAHE B x4 4 IR 77 fif st bk A= il S 1 oAb A%
et HHNL I IE AL fiE A CHENT 40
B A B 7
BWANSH{in}
channelx DMAJEIE
DMA_CHx(x=0..4) DMAEIE LR
‘ AHsH{out}
‘ p A Il

fBiltn.
[* disable DMA channel0 memory increase */

dma_memory_increase_disable(DMA_CHO);
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¥ dma_periph_increase_enable

X% dma_periph_increase_enable ##ii& W, T %

X 3-94. H¥ dma_periph_increase_enable

R FR dma_periph_increase_enable
PRARTY void dma_periph_increase_enable(dma_channel_enum channelx);
ThReHR DMAE B X AL 4 1 /b et ik 2E ol 92 18 i s A
pRS gis HHNL I T8 A8 i A7 CHEN T 40
B R T
WMASH{in}
channelx DMAJ#IE
DMA_CHXx(x=0..4) DMAJRIE %%
‘ i S%{out}
‘ p A=A

il
[* enable DMA channel0 periph increase*/

dma_periph_increase_enable(DMA_CHO);

¥ dma_periph_increase_disable
X% dma_periph_increase_disable fif Il F %

% 3-95. ¥ dma_periph_increase_disable

R TR dma_periph_increase_disable
RURTY void dma_periph_increase_disable(dma_channel_enum channelx);
ThReHR DMAH 3 x4 4 A5k A i B v 486 Ao 502 g
et HHNL I IE AL fiE A CHENT 40
B A B 7
BWANSH{in}
channelx DMAi#H &
DMA_CHx(x=0..4) DMAEIE LR
‘ AHsH{out}
‘ p A Il

(LR
/* disable DMA channelOQ periph increase*/

dma_periph_increase_disable(DMA_CHO);
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B % dma_transfer_direction_config

PR % dma_transfer_direction_config ik L~ 3 :

X 3-96. ¥ dma_transfer_direction_config

B2 R dma_transfer_direction_config
void dma_transfer_direction_config(dma_channel_enum channelx, uint32_t
PR R R o
direction);
DiReHER DMAE B X FI A& 4 5 7 e &
Sk AF A REEIE 1 A i CHEN A0
7R F B4 G
BAZSE{in}
channelx DMAH &
DMA_CHXx(x=0..4) DMAJRIE %%
WMASH{in}
direction BEALH 77 1)
DMA_PERIPHERAL ) ) . .
BN R R, B
_TO_MEMORY
DMA MEMORY_T )
- - B AR R R, BNAMKE
O_PERIPHERAL

S48 {out}

R EME

it

[* configure DMA channelQ transfer direction*/

dma_transfer_direction_config(DMA_CHO, DMA_PERIPHERAL_TO_MEMORY);

% dma_flag_get
6% dma_flag_get #iik L R %

* 3-97. K# dma_flag_get

BB TR dma_flag_get
2 g Rit] FlagStatus dma_flag_get(dma_channel_enum channelx, uint32_t flag);
ThgeRiiR FRELDMAE E xR EAIRFS
etk ¥
AL P
MASH{in}
channelx DMA#TE
DMA_CHx(x=0..4) DMAIEE %+
MASH{in}
flag DMAFRE
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DMA_FLAG G DMAJEE 4 7 Wibr &
DMA_FLAG_FTF DMAH & & 56 B 4
DMA_FLAG_HTF DMAJE I& - 51 56 ks &
DMA_FLAG_ERR DMAHIE £ 75

i Z4{out}
R E{E
FlagStatus | SETHRESET
filan

/* get DMA channelO flag*/

FlagStatus flag = RESET;

flag = dma_flag_get(DMA_CHO, DMA_FLAG_FTF);

% dma_flag_clear

PR % dma_flag_clear it i, F %

* 3-98. E#¥ dma_flag_clear

R TR dma_flag_clear
Eig- gkl void dma_flag_clear(dma_channel_enum channelx, uint32_t flag):
DhRediR 1B BRDMAIE TEXAF £ AR
Stk x
A VR F R 7
BWMANSH{in}
channelx DMAi#H &
DMA_CHXx(x=0..4) DMARIE %%
BWMANSH{in}
flag DMAFFRE
DMA_FLAG G DMAJEIE 4> 7 H Widr &
DMA_FLAG_FTF DMAH 18 1 i 58 B &
DMA_FLAG_HTF DMAH 1 - A4 52 Bibn &
DMA_FLAG_ERR DMAHIE £ 77 &
‘ AHsH{out}
‘ p A Il
4
/* clear DMA channelO flag*/
dma_flag_clear(DMA_CHO, DMA_FLAG_FTF);
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K% dma_interrupt_flag_get
PR % dma_interrupt_flag_get fifiid WL N %

* 3-99. EH# dma_interrupt_flag_get

R dma_interrupt_flag_get
FlagStatus dma_interrupt_flag_get(dma_channel_enum channelx, uint32_t
RBURE
flag);
DyRestiR FKELDMAEIEX TR EADIR A
etk 7
AN 7
#ASYin}
channelx DMA#H
DMA_CHXx(x=0..4) DMAJRIE %%
MASH{in}
flag DMA#R &
DMA_INT_FLAG_F v e A 1 -
- DMAE T %% 58 i Wrbs &
DMA_INT_FLAG_H . o ~
TE DMAHE 14 76 B T s 25
DMA_INT_FLAG_E NSV -
DMAHE fif 1 P T by 25
RR
i S%{out}
& B fH
FlagStatus | SETEH{RESET

4
[* get DMA interrupt flag*/

if(dma_interrupt_flag_get(DMA_CH3, DMA_INT_FLAG_FTF))}{
dma_interrupt_flag_clear(DMA_CH3, DMA_INT_FLAG_G);

% dma_interrupt_flag_clear

B% %7 dma_interrupt_flag_clear f#i& . F %

* 3-100. X% dma_interrupt_flag_clear

BT dma_interrupt_flag_clear
RER void dma_interrupt_flag_clear(dma_channel_enum channelx, uint32_t flag);
ThgeiR T B DMAIE I8 X Wi bR B AR
SRR 7
B FH R P
MASH{in}
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channelx DMAJHIE
DMA_CHx( x=0..4) DMAJHIEEFE
WASH{in}
flag DMAFF &
DMA_INT_FLAG_G DMAEIE 4 i idn &
DMA_INT_FLAG_FTF DMAH I8 A& 46 58 B Wiz
DMA_INT_FLAG_HT .
- DMAH T8 - 146 52 i Wb
DMA_INT_FLAG_ER
. DMAEE 1= Wihn &
W S4{out}
IR [ B

.

[* clear DMA interrupt flag*/

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

¥ dma_interrupt_enable

P %7 dma_interrupt_enable F#i& W, T %

* 3-101. H# dma_interrupt_enable

BREAFR dma_interrupt_enable
PR EE void dma_interrupt_enable(dma_channel_enum channelx, uint32_t source);
ThREHR DMAE 1Ex - I 1 G
etk ¥
AL g x
MASH{in}
channelx DMA# &
DMA_CHx( x=0..4) DMARIE %%
MASH({in}
source DMA 1 it
DMA_INT_FTF DMAE T8 A% i 56 B 7
DMA_INT_HTF DMAE E - 154 58 i H
DMA_INT_ERR DMAH & £ % H T
‘ AHsH{out}
‘ p A Il

84



Z

GigaDevice GD32E23x ’ﬁ:)ﬁ’fﬁﬁﬁ EFEITEE
LR
[* enable DMA channel0 interrupt */
dma_interrupt_enable(DMA_CHO, DMA_INT_FTF);
¥ dma_interrupt_disable
PR% dma_interrupt_disable #iid L R %
X 3-102. FK# dma_interrupt_disable
R FR dma_interrupt_disable
PRARTY void dma_interrupt_disable(dma_channel_enum channelx, uint32_t source);
ThkeHiig DMAj# X i 25 fig
PR i 7
B R 7
WANSH{in}
channelx DMAiH &
DMA_CHXx(x=0..4) DMAJRIE %%
MASH{in}
source DMAH i
DMA_INT_FTF DMAH T8 A58 56 B HH W
DMA_INT_HTF DMAH T - %4 72 15 Hh Wy
DMA_INT_ERR DMAE 8 4 17 H 1By
Az {out}
I EE
4
[* disable DMA channelQ interrupt */
dma_interrupt_ disable(DMA_CHO, DMA_INT_FTF);
3.7. EXTI
EXTI2MCU i) e /ARl 45, KRG 24N AH FLOST PRS2 A 0 P 2% 0 L RE 8% 1) Ab PR 28 9 %
FEAERIBT G SR B EE . T 37 AR TEXTIM F 481K, 51 3. 7. 20 EXTIE R EUHAT
i
3.7.1. i EF AR Ui A

EXTIZFAF 28 R W1 R R
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% 3-103. EXTI F 7%
FHRANR B RR
EXTI_INTEN T BE AT A7 A
EXTI_EVEN FAERE A AF A
EXTI_RTEN R R A R A A 2R
EXTI_FTEN T BER i R A e A A 2R
EXTI_SWIEV AR W SRR AR A
EXTI_PD a2t
3.7.2. AR B B B
EXTIZE s £ 51 £ 40 K s :
# 3-104. EXTI EEER ¥
FERREZ R PR R Hi iR
exti_deinit SALEXTI, KEXTIIFTA %5174 5 I ia1E
exti_init YIUHLEXTIZEX
exti_interrupt_enable EXTIZxH Wi fiiGe
exti_event_enable EXTIZx3H-{Hfe
exti_interrupt_disable EXTIZxH1 2L gE
exti_event_disable EXTIZEx {24 R

exti_flag_get SREEXTIZRxhr &AL
exti_flag_clear TEREXTIL xbr &A1
exti_interrupt_flag_get FRELEXTIZE X Wiks E 4z
exti_interrupt_flag_clear TEBREXTIZEX Wik & A7
exti_software_interrupt_enable i BEEXTIZRX A Hh BB

exti_software_interrupt_disable

Hh B EXTIZ XA

27 exti_line_enum
& 3-105. thZKA exti_line_enum

B2 HR MR
EXTI_O EXTIZ0
EXTI_1 EXTIZE1
EXTI_2 EXTIZE2
EXTI_3 EXTI4:3
EXTI_4 EXTIZ4
EXTI_5 EXTIZ5
EXTI_6 EXTIZ:6
EXTI_7 EXTIZ7
EXTI_8 EXTIZ8
EXTI_9 EXTIZk9
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BEEZ R HRESHHA
EXTI_10 EXTIZ10
EXTI_11 EXTIZ11
EXTI_12 EXTIZ12
EXTI_13 EXTIZ13
EXTI_14 EXTIZ14
EXTI_15 EXTIZ15
EXTI_16 EXTIZ16
EXTI_17 EXTIZ17
EXTI_19 EXTIZ19
EXTI_25 EXTIZ25
EXTI_26 EXTIZ26
EXTI_27 EXTIZ27
2R exti_mode_enum
# 3-106. &K% exti_mode_enum
B 2R thasHR
EXTI_INTERRUPT EXTI s =k,
EXTI_EVENT EXTIF
KA exti_trig_type_enum
# 3-107. 2K A exti_trig_type_enum
B2 HR BEEHR
EXTI_TRIG_RISING EXTI_EFFv i
EXTI_TRIG_FALLING EXTIF BEH il
EXTI_TRIG_BOTH EXTIRUA I fid =
R exti_deinit
BF $exti_deinitfiiid L~ 2.
* 3-108. H# exti_deinit
o 84N exti_deinit
HRHRTE void exti_deinit(void);
BPl:(i:3% SALEXTIL, AGEXTINFTE A7 f7-48 1R 2 BT 9RE
vinve: Jis
B FH R 2
HWASH{in}
|
S8 {out}
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Blhn:

/* deinitialize the EXTI */

exti_deinit();

B exti_init

PR Hlexti_inithtid LT £

*® 3-109. RH exti_init

H R exti_init
void exti_init(exti_line_enum linex, exti_mode_enum mode,
0557 exti_trig_type_enum trig_type);
TheeHR HIHHALEXTIZEx
ekt
A5 VR F B
B ASH{in}
linex EXTIZkx
EXTI_x x=0..17,19,21
WANSH{in}
mode EXTIHE
EXTI_INTERRUPT Hp AR 5
EXTI_EVENT HAR
BASE{in}
trig_type finh Y
EXTI_TRIG_RISING T H b
EXTI_TRIG_FALLIN . .
- s - 2 Y
EXTI_TRIG_BOTH AT BTk
Az {out}
& BB

i

[* configure EXTI_0 */

exti_init(EXTI_O0, EXTI_INTERRUPT, EXTI_TRIG_BOTH);

B %L exti_interrupt_enable

BR %exti_interrupt_enabledfik W, T %
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2 3-110. /¥ exti_interrupt_enable
RHAAR exti_interrupt_enable
PR T void exti_interrupt_enable(exti_line_enum linex);
ThRedtid EXTIZx i {3
Stk
B2 FH R
WANSH{in}
linex EXTIZEx
EXTI_x x=0,1,2..27
sS4 out}
‘ & B {E
|
l4m

[* enable the interrupts from EXTI line 0 */

exti_interrupt_enable(EXTI_0);

¥ exti_interrupt_disable
PR #exti_interrupt_disablefffiik W %

# 3-111. B exti_interrupt_disable

H AT exti_interrupt_disable
R void exti_interrupt_disable(exti_line_enum linex);
ThRedtid EXTIZkx b4k gE
vinve: i
A 7R F B
BASH{in}
linex EXTIZkx
EXTI_x x=0,1,2..27
S {out}
‘ P
|
(ZLE

[* disable the interrupts from EXTI line 0 */

exti_interrupt_disable(EXTI_0);

B %L exti_event_enable

% %exti_event_enablefiid W, T %
89



Z

GigaDevice

GD32E23x [&] ¢ H e e

£ 3-112. ¥ exti_event_enable

RHAAR exti_event_enable
PR T void exti_event_enable(exti_line_enum linex);
ThRedtid EXTIZEx 1 fE
Sy
1% 18 F B
WANSH{in}
linex EXTIZEx
EXTI_x x=0,1,2..27
sS4 out}
‘ IR [ B
|

10

/* enable the events from EXTI line 0 */

exti_event_enable(EXTI_0);

¥ exti_event_disable

PR #exti_event disabledifiid i, N % .

# 3-113. ¥ exti_event_disable

AR exti_event_disable
RBR T void exti_event_disable(exti_line_enum linex);
ThRedtid EXTIZx S 45 RE
vinve: i
A 7R F B
BASH{in}
linex EXTIZkx
EXTI_x x=0,1,2..27
S {out}
‘ P
|

i

[* disable the events from EXTI line 0 */

exti_event_disable(EXTI_O0);

B %L exti_software_interrupt_enable

PR #exti_software_interrupt_enablefffiik W, T %
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£ 3-114. FK¥ exti_software_interrupt_enable

RHAAR exti_software_interrupt_enable
PR T void exti_software_interrupt_enable(exti_line_enum linex);
ThRedtid T REEXTIZRXER 4
SR
AL ERE
WANSH{in}
linex EXTIZEx
EXTI_x x=0,1,2..17, 19, 21
2% {out}
‘ & B {E
|

10

[* enable EXTI line 0 software interrupt */

exti_software_interrupt_enable(EXTI_0);

¥ exti_software_interrupt_disable

K #exti_software_interrupt_disableftiik I, F %

# 3-115. ¥ exti_software_interrupt_disable

AR exti_software_interrupt_disable
RBR T void exti_software_interrupt_disable(exti_line_enum linex);
ThRedtid AEBEEXTIZx A It
vinve: i
A 7R F B
BASH{in}
linex EXTIZkx
EXTI_x x=0,1,2..17, 19, 21
=¥ {out}
‘ P
|

4
[* disable EXTI line 0 software interrupt */

exti_software_interrupt_disable(EXTI_0);

PR %L exti_flag_get

R ¥exti_flag_getitfiid WL N %
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* 3-116. K ¥ exti_flag_get

RHAAR exti_flag_get
PR T FlagStatus exti_flag_get(exti_line_enum linex);
ThRedtid SRELEXTIZ X & A
Sy
1% 18 F B
WANSH{in}
linex EXTIZEx
EXTI_x x=0,1,2..17, 19, 21
2% {out}
IR [ B
FlagStatus SETE{RESET
l4m

[* get EXTI line 0 flag status */

FlagStatus state = exti_flag_get(EXTI_0);

¥ exti_flag_clear

P ¥exti_flag_cleardifiid W T3

#* 3-117. B¥ exti_flag_clear

AR exti_flag_clear
RBR T void exti_flag_clear(exti_line_enum linex);
TIReREA TEBREXTIZx¥r E A7
vinve: i
A 7R F B
BASH{in}
linex EXTIZx
EXTI_x x=0,1,2..17, 19, 21
S {out}
‘ P
|
(ZLE

[* clear EXTI line 0 flag status */

exti_flag_clear(EXTI_0);

B %L exti_interrupt_flag_get

B %texti_interrupt_flag_getfifiik I K %
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& 3-118. FK# exti_interrupt_flag_get

RHAAR exti_interrupt_flag_get
PR T FlagStatus exti_interrupt_flag_get(exti_line_enum linex);
ThRedtid IREEXTIZ X H Wids & 07
SR
AL ERE
WANSH{in}
linex EXTIZEx
EXTI_x x=0,1,2..17, 19, 21
2% {out}
& B {E
FlagStatus SETE{RESET

10

[* get EXTI line 0 interrupt flag status */

FlagStatus state = exti_interrupt_flag_get(EXTI_0);

¥ exti_interrupt_flag_clear
PR #exti_interrupt_flag_cleardifiit i, F % :

#* 3-119. BH# exti_interrupt_flag_clear

H AT exti_interrupt_flag_clear
R void exti_interrupt_flag_clear(exti_line_enum linex);
ThRedtid TEBREXTIZX Wi bR &AL
vinve: i
A 7R F B
BASH{in}
linex EXTIZkx
EXTI_x x=0,1,2..17, 19, 21
S {out}
‘ P
|

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

exti_interrupt_flag_clear(EXTI_0);
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GigaDevice
3.8. FMC
FMCRZMCU ¥y Flashiz il %,  Ho b6 55 £7 it 50 1) E g A2 A T 74 . &5 3.8. 14418 T
FMCIZfE #8513, #773.8. 20 FMCJE B B AT 301 .
3.8.1. A AR UL B
FMCHE A7 &85 W1 T -
# 3-120. FMC #7178
Fha iR
FMC_WS ERRS A
FMC_KEY fRB 27 A7 2
FMC_OBKEY TR IGU AR B B AT
FMC_STAT R G
FMC_CTL il o A 2%
FMC_ADDR il a5 A7 2%
FMC_OBSTAT LR A A28
FMC_WP BRI A AEAR
FMC_PID P DA%
3.8.2. 4B R eR AUt B
FMC [ {1 ¢ bR E 51 25 1 F 3
# 3-121. FMC B ER
BB HR RHR
fmc_unlock fRBIFMC 2 g e Hedi A
fmc_lock BiEFMC : gnfE i i

fmc_wscnt_set

WEFMCEMRRES A

fmc_prefetch_enable

fififitpre-fetch

fmc_prefetch_disable

2K fipre-fetch

fmc_page_erase

FMC Tl %

fmc_mass_erase

FMC 4= Fr 5%

fmc_doubleword_program TEAH R IR 74 R
fmc_word_program TEAH RLHUIE 4> 4 TR
ob_unlock FR B AR T T R AR
ob_lock BE IR I TR A
ob_reset BRI, HEE—RRG G
option_byte_value_get SREE I 1E
ob_erase BEBRIGE T T
ob_write_protection_enable RS fRY
ob_security_protection_config o B AR
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R IR B HEAR
ob_user_write B P I
ob_data_program S el E ]
ob_user_get SRIR P05
ob_data_get SRICHCR 7
ob_write_protection_get FRES AR I 1y

ob_obstat_plevel_get

EFMC_OBSTAT &7 4785 F1 3REXFMC W 3 = 45 He (1) 22 4 {3 2

IME
fmc_interrupt_enable {fiREFMCH 7
fmc_interrupt_disable [ BEFMCH I
fmc_flag_get BRGNS E AL
fmc_flag_clear TEBRFMCHR &
fmc_interrupt_flag_get SRIFMCH Wihr SOIRES
fmc_interrupt_flag_clear TEBRFMC H Wi s RS
fmc_state_get HKIFMCIR A
fmc_ready_wait KB FMC 2 75 & 47
5B fmc_state_enum
R 3-122. #ZEA fmc_state_enum
B BEsHA
FMC_READY A TE B
FMC_BUSY HefEE AT
FMC_PGERR IR
FMC_PGAERR RFENT TR
FMC_WPERR BRI R
FMC_TOERR JER I i
FMC_OB_HSPC AR 2 AR S

BB fmc_unlock

PR Hfme_unlock ik W R 2

% 3-123. BH fmc_unlock

BEL3 e fmc_unlock
R void fmc_unlock (void);
ThREHR fRABFMC 3 g i g 1
ekt -
A F R A -
BWASH{in}
‘ ¥ Z¥{out}

95



GigaDevice GD32E23x ’ﬁ:)ﬁ’fﬁﬁﬁ EFEITEE
p A=A

LR
/* unlock the main FMC operation */

fmc_unlock ();
BB fmc_lock

PR#fme_lockifiid W N3

& 3-124. FK¥ Function fmc_lock

ESE 5 By fmc_lock
Eig- gkl void fmc_lock(void);
ThReHR Bl E FMC 2 g FE g 1
PR i -
A Fe R -
WANSH{in}
¥ Hi 2% {out}
& B {E

(LUE
/* lock the main FMC operation */

fmc_lock( );

&% fmc_wscnt_set
PR #fme_wscent_setitfiid i F .

* 3-125. H# fmc_wscnt_set

LR fmc_wscnt_set
PR R void fmc_wscnt_set(uint32_t wscnt);
DiRediR BB AR T EUE
ekt -
A F R A -
MASH{in}
wscnt ERPIRSTHEUE
WS_WSCNT_0 FMC O EFRIRAS
WS_WSCNT_1 FMC 1M IR A
WS_WSCNT 2 FMC 2NN ERpPIRES
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2% {out}

B EE

Blhn:

/* set the wait state counter value */

fmc_wscnt_set (WS_WSCNT _1);

B %L fmc_prefetch_enable

PR #ifmc_prefetch_enablefifiid I T 3

& 3-126. FK#H fmc_prefetch_enable

R FR fmc_prefetch_enable
R HR R void fmc_prefetch_enable(void);
DR fii i pre-fetch
Jevs At
AN
WASH{in}
AHSH{out}
& [E{E

(LUE
/* enable pre-fetch */

fmc_prefetch_enable( );

B %L fmc_prefetch_disable

B ¥ifme_prefetch_disable ik W, F %

£ 3-127. B¥ fmc_prefetch_disable

R FR fmc_prefetch_disable
2 g Rit] void fmc_prefetch_disable (void);
TiReFER % fEpre-fetch
PS8
A58 F R
WASH{in}
A Z%{out}
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R E{E
il .
[* disable pre-fetch */
fmc_prefetch_disable( );
K% fmc_page_erase
P #ifmec_page_erasedliidt I %
#* 3-128. H# fmc_page_erase
AR fmc_page_erase
R HR R fmc_state_enum fmc_page_erase(uint32_t page_address);
TIReHER TUHERR
VRS i fmc_unlock
A% F R 4 fmc_ready_wait
BWASH{in}
page_address ‘ TR bk
AHSH{out}
IR [ B
fmc_state_enum ‘ FMCOIRASE, 15 S 224 i 263-122. 2587 fme_state_enum

fl4n:
[* erase page */

fmc_state_enum state = fmc_page_erase ( 0x08004000);

¥ fmc_mass_erase

B ¥ fmc_mass_erasedffik I N

% 3-129. ¥ fmc_mass_erase

R R fmc_mass_erase
R fmc_state_enum fmc_mass_erase(void);
ThReHR 4 Fr R
SepgskAt fmc_unlock
A58 F R fmc_ready_wait
BWASH{in}
‘ ¥ Z¥{out}
‘ ]

98



Z

GigaDevice

GD32E23x [&] ¢ H e e

R EME
fmc_state_enum FMOIRZS(H, PSS M3 B £63-122. M55 fme_state_enum

LR
[* erase whole chip */

fmc_state_enum state = fmc_mass_erase ();

B %L fmc_doubleword_program

P #fme_doubleword_programdifiid I, K %

#* 3-130. H# fmc_doubleword_program

AR fmc_doubleword_program
R HR R fmc_state_enum fmc_doubleword_program(uint32_t address, uint64_t data);
TheeHiR o N b i X G A2
VRS i fmc_unlock
A% F R 4 fmc_ready_wait
B ASH{in}
address ‘ YR
B ASH{in}
data | SRR
=¥ {out}
‘ ]
& BB
fmc_state_enum ‘ FMCHRAME, MBS EME 8 #3-122. #2287 fme_state_enum

4
[* program double word at the corresponding address */

fmc_state_enum state = fmc_word_program(0x08004000, Oxaabbccddeeff0055);

B %L fmc_word_program
B ¥fme_word_programifiid I~ % -

# 3-131. ¥ fmc_word_program

Ly e fmc_word_program
PR R fmc_state_enum fmc_word_program(uint32_t address, uint32_t data);
ThgeRiiR Yo A R b ik 4 = G
SepgskAt fmc_unlock
A58 F R fmc_ready_wait
BWASH{in}
address YmFE AL
MASH{in}
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data

A B

W H S {out}

B EE

fmc_state_enum ‘ FMCIRZME, WSS H MR #3-122. 2T fmc_state_enum

Blhn:

[* program a word at the corresponding address */

fmc_state_enum state = fmc_word_program (0x08004000, Oxaabbccdd);

¥ ob_unlock

PR %ob_unlockdfiik i N

#* 3-132. K% ob_unlock

R FR ob_unlock
RHRRY void ob_unlock(void);
TIReHER fRPIE T 7
VRS i fmc_unlock
A% F R 4
BWASH{in}
¥ Hi 2% {out}
& BB
fl4n:
/* unlock the option byte operation */
ob_unlock ();
K% ob_lock
PR %ob_lock ik L 3R
# 3-133. K%k ob_lock
R FR ob_lock
2 g Rit] void ob_lock(void);
TiReFER B TR AR
SepgskAt fmc_lock
A58 F R
WASH{in}
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2% {out}
& [EE
#iltn .
[* lock the option byte operation */
ob_lock ();
K ob_reset
B %ob_resetffiid WL F %
#* 3-134. H# ob_reset
AR ob_reset
Eig- gkl void ob_reset (void);
ThReHR FRHIETFT, HPAE—IRRGEAL
ekt
He A F R
B ASH{in}
¥ Hi 2% {out}
& [E

it

* reload the option byte and generate a system reset */

ob_reset ();

%L option_byte_value_get

B ¥loption_byte value_getfiiid I, %

# 3-135. ¥ option_byte_value_get

R R option_byte_value_get
2 g Rit] uint32_t option_byte_value_get(uint32_t addr);
ThgeRiiR SREE 7 E
PS8
A58 F R
BWASH{in}
A Z%{out}
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B
uint32_t | H AR 0

LR
[* get option byte value */
uint32_t temp;

temp = option_byte value_get(0x1fff f800);

E ¥ ob_erase
B %ob_eraseffiik L N %

* 3-136. K¥ ob_erase

R FR ob_erase
RHRRY void ob_erase(void);
hREHA BRI T
SepAt ob_unlock
AN fmc_ready_wait
WANSH{in}
¥ Hi 2% {out}
iR E{E
fmc_state_enum ‘ FMCHIRATE, I SEHT & £3-122. #2528 fmc_state_enum

Biltn.
[* erase the FMC option byte */

fmc_state_enum fmc_state = ob_ erase ( );

K ob_write_protection_enable

K #ob_write_protection_enableftiik I, T %

& 3-137. X% ob_write_protection_enable

R FR ob_write_protection_enable
PR R fmc_state_enum ob_write_protection_enable(uint32_t ob_wp);
LhREHR RS R
Vit s ob_unlock
A5 18 FH R 3 fmc_ready_wait
MASH{in}
ob_wp HEHRIERIT
A Z%{out}
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B EE

fmc_state_enum ‘ FMOIRZS(H, S M2 B £3-122. 2537 fme_state_enum

LR
[* enable write protection */

fmc_state_enum state = ob_write_protection_enable (0x01);

B %L ob_security_protection_config
P #ob_security _protection_config#tfiit i, % :

#* 3-138. H# ob_security_protection_config

R ob_security_protection_config
RHRR fmc_state_enum ob_security_protection_config (uint16_t ob_spc);
ThRedtiiR Hie B 22 A AR
Vit flas ob_unlock
A% F R 4 fmc_ready_wait
WASE{in}
ob_spc GARY
FMC_NSPC PN S
FMC_LSPC RO I
FMC_HSPC o PR 31
S {out}
|
& BB
fmc_state_enum ‘ FMCIRZSIE, PEIES M d #3-122. 2K fme_state_enum

Biltn.
[* enable security protection */

fmc_state_enum state = ob_security_protection_config (FMC_USPC);

BRE ob_user_write
P %ob_user writefffiik L T %

* 3-139. K% ob_user_write

RH AR ob_user_write
RER fmc_state_enum ob_user_write(uint8_t ob_user);
ThgeiR SR FH PG T
P Yas ob_unlock
A58 F R fmc_ready_wait
MASH{in}

103




Z

GigaDevice

GD32E23x [&] ¢ H e e

ob_user F P 58 SCHIE I 1
OB_FWDGT_HW B T4
OB_DEEPSLEEP_ o ‘
HE NI IR AR S AS 55467
RST
OB_STDBY_RST HEN TR FE R AR P 7= A AL
OB_BOOT1_SET 1 BOOT1f7 &1
OB_VDDA_DISABL , _
. FEAFREVppa A 2%
OB_SRAM_PARITY ,
{F RESRAMZF R AR I
_ENABLE
W S4{out}
R EME

fmc_state_enum ‘ FMCAIRAME, LMt #£3-122. H2EFfmc state enum

il :
[* configure user option byte */

fmc_state_enum state = ob_user_write(OB_FWDGT_HW,OB_DEEPSLEEP_RST,

OB_STDBY_RST);

&% ob_data_program
B #ob_data_programfiiid i %

* 3-140. K# ob_data_program

R ob_data_program
KR A fmc_state_enum ob_data_program(uint16_t data);
ThReiR AR TR T
Sa kit ob_unlock
A R A fmc_ready_wait
BWASE{in}
address o P2 0 1 T b
OB_DATA_ADDRO R B T3 T kO
OB_DATA ADDR1 YRR I T kL
BWASH{in}
data | iR
S8 {out}
|
R BB
fmc_state_enum ‘ FMCIRAME, S EMET & F£3-122. HHKBHfme_state_enum

Biltn.

[* program option bytes data */
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fmc_state_enum state = ob_data_program (0x56);
B3 ob_user_get
P #ob_user_getffiik W T %
* 3-141. K# ob_user_get
R FR ob_user_get
PRARTY uint8_t ob_user_get(void);
ThREHR FKHFMC_OBSTAT % 77 28 Hh ) F /1 36 000 1
PRiS dis -
5% F R 4 -
WASE{in}
¥ Hi 2% {out}
IR [ B
uint8_t | YT P $0E (0X00 — OXFF)
il :
[* get the FMC user option byte */
uint8_t user = ob_user_get ();
A% ob_data_get
i%ob_data_getffiid W N3
+ 3-142. /¥ ob_data_get
BREAFR ob_data_get
Zg- g Rit] uint16_t ob_data_get(void);
ThReHig SREUFMC_OBSTAT #5475 1 [ s i 10 1
SR -
A FH R -
#MASH{in}
I Z%{out}
p A Il
uintl6_t ‘ I HIEE (0X0 — OXFFFF)
i4n .

/* get the FMC data option byte */

Uint16_t data = ob_data_get ();
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B %L ob_write_protection_get

P %ob_ write_protection_getiifiik W, T %

& 3-143. X# ob_write_protection_get

PR TR ob_write_protection_get
PRARTY uint16_t ob_write_protection_get(void);
ThReHR TEFMC_WP 25 77 2% b S5 B FMC AT 36 7 B (R 48 5 R4 A A
PRS Las -
e A R .
MASH{in}
¥ Hi 2% {out}
pAE
vinti6 t | JEI 4 5 1R HU (0x0 — OXFFFF)
4

/* get the FMC option byte write protection */
uint32_t wp = ob_write_protection_get ();
¥ ob_obstat_plevel_get

B #ob_security_protection_flag_getf#iif I, N %

F 3-144. K¥ ob_obstat_plevel_get

R TR ob_obstat_plevel_get
RURTY uint32_t ob_obstat_plevel_get(void);
ThReHER FEFMC_OBSTAT %17 #i& H #KEX FMC AJ 348 5 T B (1) 22 4= (R4 i AE
ViR i -
AR F R -
#MASH{in}
2% {out}
IR EIE
uint8_t ‘ the value of PLEVEL(0x0,0x01,0x03)
iy

/* get the FMC option byte security protection */

uint32_t obstat_plevel = ob_obstat_plevel _get ( );
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B fmc_interrupt_enable

P #fme_interrupt_enablefffiik 1L T % :

£ 3-145. B# fmc_interrupt_enable

PR TR fmc_interrupt_enable
PRARTY void fmc_interrupt_enable(uint32_t interrupt);
ThReHhid fEfEFMC I
PRS Las -
e A R -
WANSH{in}
interrupt FMCH
FMC_INT_END FMCZwF2 58 5 7
FMC_INT_ERR FMCH 1% 7
=¥ {out}
‘ pAE
‘ ]

il
[* enable FMC interrupt */

fmc_interrupt_enable(FMC_INT_END);

K fmc_interrupt_disable
B ¥fmce_interrupt_disablefifiid I K % -

* 3-146. H# fmc_interrupt_disable

LR fmc_interrupt_disable
PR R void fmc_interrupt_disable(uint32_t interrupt);
ThReHR FBEFMC R IKT
SR -
A R A -
BASE{in}
interrupt FMCH b
FMC_INT_END FMCHi % 58 e H it
FMC_INT_ERR FMC#E R T
AHsH{out}
‘ R E{E
‘ _

i

[* disable FMC interrupt */
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fmc_interrupt_disable(FMC_INT_END);

B % fmc_flag_get
P #fme_flag_getfifiid WL T %

R 3-147. BH fmc_flag_get

PR TR fmc_flag_get
PRARTY FlagStatus fmc_flag_get(uint32_t flag);
ThReHR A bR E A
PRS Las -
e F R -
B ASH{in}
flag Kt FMCHR &

FMC_FLAG_BUSY

FMCIT g bx &

FMC_FLAG_PGER

R FMCHER R bR &
FMC_FLAG_PGAE ‘ o
FMCHmFEn) 554 1Rpn &
RR
FMC_FLAG_WPER o
R FMCE R E R bR &
FMC_FLAG_END FMCH#E/E 5 ilibr &
#HHS${out}
R EE
FlagStatus | SET = RESET
Bln:

I* get FMC flag */

FlagStatus flag = fmc_flag_get(FMC_FLAG_END);

BR# fmc_flag_clear

B #ifme_flag_clearfifiid Il T~ &:

* 3-148. X% fmc_flag_clear

R FR fmc_flag_clear
R void fmc_flag_clear(uint32_t flag);
ThRedhid 5 1LERFMCHR &
ekt -
A F R A -
MASH{in}
flag TEMFMCHR &
FMC_FLAG_PGER FMCHAEHE AR &
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R
FMC_FLAG_PGAE o
FMCHRFERT T £ 1R A5 &
RR
FMC_FLAG_WPER o
n FMCS R I 5 b5 &
FMC_FLAG_END FMCHEE 58 Bibr &
I S%{out}
AL
il :
[* clear FMC flag */
FlagStatus flag = fmc_flag_clear(FMC_FLAG_END);

¥ fmc_interrupt_flag_get

B ¥fme_interrupt_flag_get#ifiid W N %

& 3-149. FKH fmc_interrupt_flag_get

ESE 5 B fmc_interrupt_flag_get
Eig- gkl FlagStatus fmc_interrupt_flag_get(fmc_interrupt_flag_enum flag);
DhRediR FREFMCH WibR R 2
PR i -
3 FH R e -
#MASH{in}
flag B bR
FMC_INT_FLAG_P . o
FMCH#AE RS AR &
GERR
FMC_INT_FLAG_P . o
FMCERIERNT 55 £ 1R A5 &
GAERR
FMC_INT_FLAG_W B .
FMCE AP 5177 &
PERR
FMC_INT_FLAG_E o
FMCH#:AE 58 ik &
ND
I Z%{out}
& [E{E
FlagStatus ‘ SET ¢ RESET

i

/* get FMC interrupt flag */

FlagStatus flag = fmc_interrupt_flag_get (FMC_INT_FLAG_PGERR);
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B %L fmc_interrupt_flag_clear
PR #fme_interrupt_flag_clearfttiik I, T -

* 3-150. ¥ fmc_interrupt_flag_clear

PR TR fmc_interrupt_flag_clear
PRARTY void fmc_interrupt_flag_clear (uint32_t int_flag);
ThReHR i 5 LiE B FMCH Wb i
PRS Las -
e A R -
WANSH{in}
flag TEBRFMC W bR &
FMC_INT_FLAG_P o N
FMCHEAF R b &
GERR
FMC_INT_FLAG_P ) o
FMCHmREXS 7 4 iR b ik
GAERR
FMC_INT_FLAG_ W e v
FMCS fRI iR AR &
PERR
FMC_INT_FLAG_E e
FMCHE A 58 ks &
ND
¥ Hi 2% {out}
& E{E

Biltn.

[* clear FMC interrupt flag */

FlagStatus flag = fmc_interrupt_flag_clear (FMC_INT_FLAG_BANKO_PGERR);

BK# fmc_state_get
B #ifme_state_getdifiid 1L T3

® 3-151. B# fmc_state_get

LR fmc_state_get

PR fmc_state_enum fmc_state_get(void);

DiRediR FEFMCIR S

Vit s -
R R j

BANSE{in}
I Z%{out}
R EME
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‘ fmc_state_enum FMCIRE(E, S EMRAr 8 F3-122. MK fme state enum ‘

Blhn:

/* get the FMC state */

fmc_state_enum state = fmc_state_get( );

K% fmc_ready_wait

¥ fmc_ready waitdiik LR 3% -

* 3-152. H# fmc_ready_wait

AR fmc_ready_wait
ERHUR AL fmc_state_enum fmc_ready_wait(uint32_t timeout);
TheeHiR o B FMC A 75 1 4% U
SR -

A5 18 F R fmc_state_get();
WMANSE{in}

timeout | BEER K
‘ A s%{out}

p A=A
fmc_state_enum ‘ FMCIRASME, PEIESE s 8 #3-122. #2487 fme_state_enum

fl4n:
[* check whether FMC is ready or not */

fmc_state_enum state = fmc_ready_wait (0x00001000 );

3.9. FWDGT

MSTE T TERN 28 (FWDGT) J&— MR TF I FL M, FH Sk W I iy 0 e 5 S 330 1) 22 485 g s
AT B LIS RS R A E KA. H53.9.0404 T FWDGT I ZF A7 28 513K,
Z53.9. 20 FWDGTFE R #dt 47350 .

3.9.1. AN B A Ui B

FWDGTa 728 51 R U0 N R Fs:
% 3-153. FWDGT &%

FHAAR TR
FWDGT_CTL P ) 2 A7 2
FWDGT_PSC TR EF A7 35
FWDGT_RLD BRI

FWDGT_STAT RS2
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FHRANR B RR
FWDGT_WND Rk
3.9.2. 41 PR RR Bt B
FWDGT FE R 881 & 40 N R o :
# 3-154. FWDGT EX
FE R $ 2 R PR R B
) i HExT 2F A 48 FWDGT_PSC, FWDGT_RLDFFWDGT_WND
fwdgt_write_enable
15 B AR
o JHE N T AEEEFWDGT_PSC, FWDGT_RLDMIFWDGT_WND
fwdgt_write_disable .
5 AR
fwdgt_enable ffHEFWDGT

fwdgt_prescaler_value_config

e S 1) A e 43 A

fwdgt_reload_value_config

BCE ML T 1M E I 25 T ds B A 3l

fwdgt_window_value_config

He BT A 5 I s A

fwdgt_counter_reload

%I FWDGT_RLDZ 77 2% H{E H AL B FWDGTH 4 8%

fwdgt_config

e EFWDGTHARAE . T Hi{E

fwdgt_flag_get

RELFWDGTHREADR A

¥ fwdgt_write_enable

BK #fwdgt_write_enablefiiid IL T %

* 3-155. H# fwdgt_write_enable

LR fwdgt_write_enable
RURTY void fwdgt_write_enable(void);
TIgeHiR 1§ B 274 #SFWDGT_PSC, FWDGT_RLDFIFWDGT_WNDF B f§:4E
Vinis i -
% 18 FH R .
WASE{in}
2% {out}
IR E{E

i

[* enable write access to FWDGT_PSC and FWDGT_RLD and FWDGT_WND */

fwdgt_write_enable ();
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BR % fwdgt_write_disable
pF $fwdgt_write_disabledfiik L 3

3+ 3-156. ¥ fwdgt_write_disable

PREZFR fwdgt_write_disable
PRARTY void fwdgt_write_disable(void);
DiReHER KRN %7 22 FWDGT_PSC, FWDGT_RLDAIFWDGT_WNDH S #4F
Sk AF
7R F B4
BAZSE{in}
¥ Hi 2% {out}
iR E{E

il :

[* disable write access to FWDGT_PSC,FWDGT_RLD and FWDGT_WND */
fwdgt_write_disable ( );

&% fwdgt_enable

PR $ifwdgt_enablediiid I T 3

# 3-157. /¥ fwdgt_enable

R TR fwdgt_enable
RHR R void fwdgt_enable(void);
ThREHR HHEFWDGT
SR
B R
#MASH{in}
2% {out}
R BB

it

[* start the FWDGT counter */

fwdgt_enable ();
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B %L fwdgt_prescaler_value_config

PR ¥fwdgt_prescaler_value_configffiid . & :

X 3-158. ¥ fwdgt_prescaler_value_config

R FR fwdgt_prescaler_value_config
PRARTY ErrStatus fwdgt_prescaler_value_config(uint16_t prescaler_value);
ThReHR e B 0k ST 1D 5 B B T AT
YR/ Yas -
B R -
BAZSE{in}
prescaler_value T4 A
FWDGT_PSC_DIVx FWDGTFi /) #iift % Ax (x=4,8,16,32,64,128,256)
HH 2% {out}
‘ .
p A=A
ErrStatus ‘ ERROR / SUCCESS

il
/* set FWDGT prescaler to 4 */

ErrStatus flag;

flag = fwdgt_prescaler_value_config (FWDGT_PSC_DIV4);

A% fwdgt_reload_value_config
B #fwdgt_reload_value_configfifiid i, %

= 3-159. K% fwdgt_reload_value_config

LR fwdgt_reload_value_config
PR R ErrStatus fwdgt_reload_value_config(uint16_t reload_value);
ThREHR e E ST T 1M 8 I 25 2 ds B AR Bl
etk -
AL g -
BASE{in}
reload_value ‘ EREHAE, FHVEHE H0x0000 - OXOFFF
A Z%{out}
‘ ]
AL
ErrStatus ‘ ERROR / SUCCESS

i 4n:
/* set FWDGT reload value to OxFFF */

ErrStatus flag;
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flag = fwdgt_reloadr_value_config (OXFFF);

BR % fwdgt_window_value_reload
BF #fwdgt_window_value_configfifiit i, T -

3+ 3-160. K ¥ fwdgt_window_value_config

R FR fwdgt_window_value_config
PRARTY ErrStatus fwdgt_window_value_config(uint16_t window_value);
ThReHR B ST T S e e AR A M
YR/ Y -
B R -
WANSH{in}
window_value | B LU, $0ff35 - 0X0000 — OXOFFF
S ¥{out}
‘ .
p A=A
ErrStatus ‘ ERROR / SUCCESS

it :
/* set FWDGT window value to OXFFF */
ErrStatus flag;

flag = fwdgt_window_value_config (OxFFF);

B %L fwdgt_counter_reload
K #fwdgt_counter_reload i I K%

* 3-161. X% fwdgt_counter_reload

LR fwdgt_counter_reload
Zg- g Rit] void fwdgt_counter_reload(void);
ThReHig #IRFWDGT_RLD% 7 #% 118 F A B FWDG T 425
Vinis i -
A VR F R -
BANSE{in}
AHsH{out}
R E{E

i

/* reload FWDGT counter */
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fwdgt_counter_reload ( );

BR % fwdgt_config

BR #fwdgt_configiifiik WL T -

R 3-162. PRI fwdgt_config

PR TR fwdgt_config
PRARTY ErrStatus fwdgt_config(uint16_t reload_value, uint8_t prescaler_div);
ThRedhig WEFWDGTHEHME . s Hif
RS Jis -
B R -
WASH{in}
reload_value %4 £ (00000 - OXOFFF)
WASH{in}
prescaler_div FWDGT 143 4ii{H
FWDGT_PSC_DIV4 FWDGT il 73 4518 5 4
FWDGT_PSC_DIV8 FWDGT il 73 4118 13 ~8
FWDGT_PSC_DIV1 .
5 FWDGT i 73 Sl {# % 16
FWDGT_PSC_DIV3 -
, FWDGT i 73 5 {f ¥ 432
FWDGT_PSC_DIV6 -
. FWDGTiis) $ilff & /964
FWDGT_PSC_DIV1 .
- FWDGT i/ i #5128
FWDGT_PSC_DIV2 .
6 FWDGT i) $i{l #4256
i 2%{out}
I EE
ErrStatus ‘ ERROR or SUCCESS-

Biltn.
/* confiure FWDGT counter clock: 40KHz(IRC40K) / 64 = 0.625 KHz */

fwdgt_config(2*500, FWDGT_PSC_DIV64);
¥ fwdgt_flag_get

B Hifwdgt_flag_getfifiik I T %

* 3-163. K% fwdgt_flag_get

R R fwdgt_flag_get

BREURAY FlagStatus fwdgt_flag_get(uint16_t flag);
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ThReHR FREFWDG TR EADIRA
PRiS dis -
% 78 F B -
WASH{in}
flag T EERECIR S I FWDG TR &7
FWDGT_FLAG_PUD 53 SBUE 58 Wik AT
FWDGT_FLAG_RU B
‘D - R TR AT
FWDGT_FLAG_WU -
5 P kAT
2% {out}
IR [ B
FlagStatus | SET /RESET

il :

[* test if a prescaler value update is on going */

FlagStatus status;

status = fwdgt_flag_get (FWDGT_FLAG_PUD);
3.10. GPIO

GPIOR R % fr Bk #& B N DhRe . & 173.10. 14638 T GPIOM A7 #8514, &7

3.10.2%F GPIO A k& it A7 H6 W
3.10.1.  AMEEAHRUH

GPIOZH 235K 0 N RN
3+ 3-164. GPIO F75%

AR AR
GPIOX_CTL Uity 4 ) 27 A7 2
GPIOx_OMODE i Vi AR X 2 o
GPIOx_OSPDO S 1 4 38 17 220

GPIOx_PUD LA M SE A N A e
GPIOx_ISTAT I U IR ZS 27 758
GPIOx_OCTL Uity 71 HH 42 1) B A7 2

GPIOx_BOP Uit PV R AR 27 A7 45
GPIOx_LOCK ity [ TC BB A A4

GPIOx_AFSELO % PRSI R 217 520
GPIOx_AFSEL1 % I RRIL PR A A7 281
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FHRANR B RR
GPIOX_BC RIE R A7 2
GPIOX_TG Ui A, 0 27 A7 2%
3.10.2.  SMRERHEHHA
GPIOFE R E A R W1 F R s
# 3-165. GPIO ¥k
PE R $ 42 FR FE R Hcithig
gpio_deinit FALHMEGPIOX
gpio_mode_set W B GPIOM R
gpio_output_options_set ¥ B GPIO% Hi B =01 B
gpio_hit_set BT E
gpio_bit_reset BAL5| e
gpio_bit_write S L RS PN
gpio_port_write P E I 5 N — 2L
gpio_input_bit_get FREL S| B A\ E
gpio_input_port_get SR — 4 1IR3 B
gpio_output_bit_get FRELS| By 4B
gpio_output_port_get S — o 1 P B
gpio_af_set B EGPIOKE FHIhEE
gpio_pin_lock AH R 5| BT 22 0 B
gpio_bit_toggle BIEGPIOG| BRIk
gpio_port_toggle i —HGPIORE

B gpio_deinit
Bk #gpio_deinitftiik WL N 3.

% 3-166. %\ gpio_deinit

LR gpio_deinit
Zg- g Rit] void gpio_deinit(uint32_t gpio_periph);
TiRestiR S4B GPIOX
et -
1A FH R rcu_periph_reset_enable / rcu_periph_reset_disable
BWASH{in}
gpio_periph GPIO¥; 1
GPIOX B 3% ¥ (x = A,B,C,F)
A Z%{out}
‘ R EE
‘ ]
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54
[* reset GPIOA */

gpio_deinit (GPIOA);

B gpio_mode_set

i ¥gpio_mode_setdiiid I N3

X 3-167. K ¥ gpio_mode_set

R FR gpio_mode_set
R void gpio_mode_set(uint32_t gpio_?eriph, ui.nt32_t mode, uint32_t
pull_up_down, uint32_t pin);
ThkeHig B GPIOK
SerkM -
Bz FH R rcu_periph_reset_enable / rcu_periph_reset_disable
WANSH{in}
gpio_periph GPIO#i 1
GPIOx GPIOx(x = A,B,C,F)
MASH{in}
mode GPIOH| =X
GPIO_MODE_INPUT A
GPIO_MODE_OUTPU
- T - i A
GPIO_MODE_AF % D RetR =
GPIO_MODE_ANALO T
G R
BWMANSH{in}
pull_up_down GPIOF| b4 7 A PH %
GPIO_PUPD_NONE BB, TR TR
GPIO_PUPD_PULLUP G e AN
GPIO_PUPD_PULLDO
WN 5 T b HL R
BWANSH{in}
pin GPIO pin
GPIO_PIN_x 5| ik B (x=0..15) (GD32E231_EAf#7EPBI/PC13)
GPIO_PIN_ALL Fif5 51 (GD32E231_EANEAEPBY/PC13)
AHsH{out}
‘ .
p A Il
‘ .
ol

[* e & PAOA L i AN/
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gpio_mode_set (GPIOA, GPIO_MODE_INPUT, GPIO_PUPD_PULLUP, GPIO_PIN_0);

¥ gpio_output_options_set
B% #gpio_output_options_setiiiik L N3

3+ 3-168. FK¥ gpio_output_options_set

R FR gpio_output_options_set
AR void gpio_output_options_set(uintS?_t gpio_.periph, uint8_t otype, uint32_t
speed, uint32_t pin);
DyResiR B H GPIOHy HH AL 3 i
RS Jis -
B R -
WASH{in}
gpio_periph GPIO#i I
GPIOX i % #(x = A,B,C,F)
BWASH{in}
otype GPIOH| 4 H AR =
GPIO_OTYPE_PP A AR
GPIO_OTYPE_OD TR AR
B ASH{in}
speed GPIO7| ik H e KR &
GPIO_OSPEED_2M
Hz B K 3 2MHZ
GPIO_OSPEED 10
MHZ F KA 9 10MHZ
GPIO_OSPEED 50
MHZ F KA s H50MHZ
WMASH{in}
pin GPIOH| i
GPIO_PIN_x 3% (x=0..15) (GD32E231 A fE/EPBI/PC13)
GPIO_PIN_ALL A 51 (GD32E231_EA1E/EPBI/PC13)
Az {out}
‘ ]
p A Il
‘ ]

Bilhn:
I* BCEPAOTAE et fay A */

gpio_output_options_set (GPIOA, GPIO_OTYPE_PP, GPIO_OSPEED_2MHZ, GPIO_PIN_0);
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K gpio_bit_set
PR $gpio_bit_setdfiik I~ 3K

*x 3-169. K gpio_bit_set

R FR gpio_bit_set
PRARTY void gpio_bit_set(uint32_t gpio_periph,uint32_t pin);
ThReHR BAEHE
YR/ Yas -
B R -
BAZSE{in}
gpio_periph GPI103%i [
GPIOX i % 4#(x = A,B,C,F)
WASE{in}
pin GPIO5|
GPIO_PIN_x 5k FE (x=0..15) (GD32E231_EAfE7EPBY/PC13)
GPIO_PIN_ALL Fif 51 (GD32E231_EAfE#EPBY/PC13)
HH 2% {out}
‘ .
IR [ B
‘ .
(LUE
I* set PAQ*/

gpio_bit_set (GPIOA, GPIO_PIN_0);

B gpio_bit_reset

Bk #gpio_bit_resetfifiit W, T %

* 3-170. H# gpio_bit_reset

LR gpio_hit_reset
Zg- g Rit] void gpio_bit_reset(uint32_t gpio_periph,uint32_t pin);
ThReHR SAL5| HE
PS8 -
A1 F B -
MASH{in}
gpio_periph GPIO¥; 1
GPIOX B 3% ¥ (x = A,B,C,F)
MASH{in}
pin GPIO5|
GPIO_PIN_x 31 (x=0..15) (GD32E231 [ F{77EPBY/PC13)
GPIO_PIN_ALL JrA 51 (GD32E231_EANTEAEPBI/PC13)
H S ¥{out}
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& [EE
#i4n:
[* reset PAO*/
gpio_bit_set (GPIOA, GPIO_PIN_0);
BR %L gpio_bit_write
i #igpio_bit_writefffiik W, T %
% 3-171. B¥ gpio_bit_write
R TR gpio_bit_write
Eig- gkl void gpio_bit_write(uint32_t gpio_periph,uint32_t pin,bit_status bit_value);
ThReHR B e rES N5
VRS i -
BlvA A i -
WANSH{in}
gpio_periph GPIO#i I
GPIOX Ui % $%(x = A,B,C,F)
WANSH{in}
pin GPIOH| i
GPIO_PIN_x 5l #i%$E (x=0..15) (GD32E231_ L AfEEPBI/PC13)
GPIO_PIN_ALL A 51 (GD32E231_EATE/EPBI/PC13)
BWASH{in}
bit_value B BE bR
RESET THBRGI A
SET wE T A
¥ 2% {out}
R E{E

i

* write 1 to PAQ*/

gpio_bit_write (GPIOA, GPIO_PIN_0, SET);

E¥ gpio_port_write

Bk $gpio_port_writedtiik I, T %
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%+ 3-172. ®# gpio_port_write

R IR gpio_port_write
PRARTY void gpio_port_write(uint32_t gpio_periph,uint16_t data);
DhRediR PR HE S N\ i 1
PRiS dis -
% 78 F B -
WANSH{in}
gpio_periph GPIO¥i; 1
GPIOX b 136 4% (x = A,B,C,F)
BAZSE{in}
data | HEG AN
S ¥{out}
‘ IR [ B
‘ .
#i4n

* write 1010 0101 1010 0101 to Port A*/

gpio_port_write (GPIOA, 0xA5A5);

& gpio_input_bit_get
BF $gpio_input_bit_getdifiik I F %

% 3-173. ®#{ gpio_input_bit_get

R TR gpio_input_bit_get
RURTY FlagStatus gpio_input_bit_get(uint32_t gpio_periph,uint32_t pin);
ThRediR FREL ] B N
ViR s -
A 7R F B -
BWMANSH{in}
gpio_periph GPIO#i 1
GPIOX i % (x = A,B,C,F)
BWMANSH{in}
pin GPIO3|
GPIO_PIN_x 3|}k (x=0..15) (GD32E231 [ {7 {EPBY/PC13)

GPIO_PIN_ALL

P 5| (GD32E231 - A{E7fEPB9/PC13)

S8 out}

IR EIE

FlagStatus

SET / RESET

Biltn.
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I* get status of PAO*/

FlagStatus bit_state;

bit_state = gpio_input_bit_get (GPIOA, GPIO_PIN_0);

B %L gpio_input_port_get

B ¥gpio_input_port_getfiid L~

% 3-174. E¥ gpio_input_port_get

PR TR gpio_input_port_get
PRARTY uint16_t gpio_input_port_get(uint32_t gpio_periph);
ThReR FRE 1A E
SR -
APk -
WANSH{in}
gpio_periph GPIO#i I
GPIOX I %% (x = A,B,C,F)
‘ A s%{out}
& E{E
uintl6_t ‘ 0x0000-0xFFFF

it
[* get input value of Port A */
uint16_t port_state;

port_state = gpio_input_bit_get (GPIOA);
B ¥ gpio_output_bit_get

BK #gpio_output_bit_getfiik L N3

£ 3-175. E¥ gpio_output_bit_get

LR gpio_output_bit_get
2 g Rit] FlagStatus gpio_output_bit_get(uint32_t gpio_periph,uint32_t pin);
LhREHR BRI AR A
SRR -
AL -
MASH{in}
gpio_periph GPIO¥; 1
GPIOX I 3% FE(x = A,B,C,F)
BWASH{in}
pin GPIO5|
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GPIO_PIN_x 5] ik (x=0..15) (GD32E231_ b AfEEPBI/PC13)
GPIO_PIN_ALL A5 (GD32E231_EARTFE{EPBY/PC13)
i Z4{out}
R E{E
FlagStatus | SET/RESET
il .

[* get output status of PAO */

FlagStatus bit_state;

bit_state = gpio_output_bit_get (GPIOA, GPIO_PIN_0);

% gpio_output_port_get

PR ¥ gpio_output_port_getfiiid I, T %

% 3-176. B¥{ gpio_output_port_get

AR gpio_output_port_get
Eig- gkl uint16_t gpio_output_port_get(uint32_t gpio_periph);
ThReHiR FRELS | B At A
ekt -
A5 VR F B -
BASE{in}
gpio_periph GPIO¥; 1
GPIOX i % (x = A,B,C,F)
S {out}
‘ & [E
uint16_t | 0x0000-0xFFFF

it

[* get output value of Port A */

uint16_t port_state;

port_state = gpio_output_port_get (GPIOA);

K% gpio_af_set
pf #gpio_af setiffiik I N

F 3-177. ¥ gpio_af_set

ERE AT

gpio_af set

B HRE A void gpio_af_set(uint32_t gpio_periph, uint32_t alt_func_num, uint32_t pin);
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TiRedtig W EGPIOM % FI Tht
Stk -
A A PR 4 -
MASH{in}
gpio_periph GPIO ¥ [0
GPIOx GPIOx(x = A,B,C)
MASH{in}

alt_func_num

GPIO Sl ITIRE, 155 WAsE B B Es T

TIMER13, TIMER14, TIMER16, SPIO, SPI1, 12S0, CK_OUT, USARTO,

GPIO_AF 0
12C0, 12C1, SWDIO, SWCLK
GPIO_AF_1 USARTO, USART1, TIMER2, TIMER14, 12C0, 12C1
GPIO_AF 2 TIMERQO, TIMER1, TIMER15, TIMER16, 12S0
GPIO_AF 3 12C0, TIMER14
GPIO_AF_4 (port A,B
USARTL, 12C0, 12C1, TIMER13
only)
GPIO_AF_5 (port A,B
TIMER15, TIMER16, 12S0
only)
GPIO_AF_6 (port A,B
SPI1
only)
GPIO_AF_7 (port A,B
CMP
only)
BWASH{in}
pin GPIO5|
GPIO_PIN_x 5l #i%$E (x=0..15) (GD32E231_ L AfE{EPBI/PC13)
GPIO_PIN_ALL Jif 51 (GD32E231_EANTEAEPBI/PC13)
¥ 2% {out}
pAEIi

it

[*set PAQ alternate function 0*/

gpio_af_set(GPIOA, GPIO_AF_0, GPIO_PIN_0):

B %L gpio_pin_lock

BF %gpio_pin_lock ik I K %

% 3-178. EK¥ gpio_pin_lock

BB TR gpio_pin_lock

BREUR R void gpio_pin_lock(uint32_t gpio_periph,uint32_t pin);
ThREHR HEE (5| BRI, 5 B

ekt -
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B R
MASH{in}
gpio_periph GPIO¥i; 1
GPIOXx Uiy & (x = A,B)
MASH{in}
pin GPIO5| i
GPIO_PIN_x 5] Wi%#E (x=0..15) (GD32E231 L A{#7EPB9)
GPIO_PIN_ALL B SIH (GD32E231_FARfETEPB9)
s 3¥{out}
‘ AL
‘ .
fil4n .

I* lock PAQ */

gpio_pin_lock (GPIOA, GPIO_PIN_0);
¥ gpio_bit_toggle

PR ¥ gpio_bit_toggledtiik W, T %

% 3-179. K ¥ gpio_bit_toggle

BREAFR gpio_bit_toggle
RURTY void gpio_bit_toggle(uint32_t gpio_periph, uint32_t pin);
ThRediR I GPIO| BNR A&
ViR s -
A VR F R -
BASE{in}
gpio_periph GPIOx(x = A,B,C,F)
GPIOX GPIOXx(x = A,B,C,F)
BWMANSH{in}
pin GPIOH| i
GPIO_PIN_x 3% (x=0..15) (GD32E231 A fF£7EPBI/PC13)
GPIO_PIN_ALL Jif 51 (GD32E231_EANTEAEPBI/PC13)
S8 {out}
‘ _
‘ p A Il

it

I* FFPAO ¥/

gpio_bit_toggle (GPIOA, GPIO_ PIN_0);
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B %L gpio_port_toggle
Bk #gpio_port_togglefifiik W, -
% 3-180. H¥} gpio_port_toggle
RBAAFR gpio_port_toggle
PRARTY void gpio_port_toggle(uint32_t gpio_periph);
TheehiR Wit —HGPIOR S
Sk AF
AGNERSE
BAZSE{in}
gpio_periph GPI103%i [
GPIOx GPIOx(x = A,B,C,F)
S48 {out}
& [E{E
i
/* toggle GPIOA*/
gpio_port_toggle (GPIOA);
3.11. 12C
12C (AR LG S 40D BRI T 17 & TR I P 4 R AT 1142 11, W T-MCURIA112C
WAAREIN . FA3.1L 18R [ I2CH) ZF 74851138, 17311 2% 12CHE s Foft 47 1 B .
3.11.1. A BT A7 a Ui
I2CZF A7 FIR M N R PR
£ 3-181.12C HFHFH
FHERBIR TR
I2C_CTLO 5 1 25 /7280
I2C_CTL1 P B A2 1
12C_SADDRO M LHbHEZF A7 280
12C_SADDR1 MALHHE 2T A7 51
I2C_DATA BRI X FAFA
[2C_STATO FEHIIRAS 2P 7450
I2C_STAT1 FERPRSF AL
I2C_CKCFG BB B 2 AT A
I2C_RT TR B A A
[2C_SAMCS SAMEE IR 27 A7 2%
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HFIBRARK FAF BRI
I2C_FMPCFG P+ AL S AR

3.11.2. A5 R U B

12C % bR B 2 U R R s -
# 3-182.12C FEEH
PE R $a R FE R Hcithig
i2c_deinit FhishEI2C
i2c_clock_config i B 12C I e
i2c_mode_addr_config fic B 12CHu 4t
i2c_smbus_type_config SMBusZAY ik £
i2c_ack_config T RIZACK
i2c_ackpos_config ACK{ B E
i2c_master_addressing FEHLARIE ML L
i2c_dualaddr_enable U IE A A e
i2c_dualaddr_disable R IE A A AR B
i2c_enable i RE12CHLLL
i2c_disable K 12CH R
i2c_start_on_bus TEI2C A28 A it aihr
i2c_stop_on_bus TEI12C A2 A if= 1A
i2c_data_transmit RIEHE
i2c_data_receive I E T
i2c_dma_config

i B 12C DMARE K,
fii B N —/"DMA EOTR 5 & J5 — AL M
NG B B Ui B R IKSCL

i2c_dma_last_transfer_config

i2c_stretch_scl_low_config

i2c_slave_response_to_gcall_config

B 15 0 37 47
i2c_software_reset_config He B I 2CHK A E AL
i2c_pec_config B B O IR IR
i2c_pec_transfer_config ie B AL MIPECIH
i2c_pec_value_get RIS R A
i2c_smbus_alert_config fic B @ i SMBAS| Jil & 3% 4 4
i2c_smbus_arp_config it # SMBus N ARPH Y
i2c_sam_enable

i EESAM_VHE
KMISAM_V#E:
i e SAM_ V42 [ i s )
JRISAM_VEE B A&

i2c_sam_disable

i2c_sam_timeout_enable

i2c_sam_timeout_disable

i2c_flag_get FRE2CHR &AL
i2c_flag_clear T FR12CHR &AL
i2c_interrupt_enable i gg12CH
i2c_interrupt_disable ARGE12C T Ik
i2c_interrupt_flag_get

FRE2CH Wikr A7
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PERHAZ R

LAk €

i2c_interrupt_flag_clear

THERI2CH Wi &AL

E¥ i2c_deinit
PR #i2c_deinitdifiid W R -

# 3-183. H# i2c_deinit

RHAAR i2c_deinit
R A void i2c_deinit(uint32_t i2c_periph);
DyResiR SArshkI2C
RS Jis -
Bz FH R rcu_periph_reset_enable / rcu_periph_reset_disable
MASH{in}
i2c_periph 12C4M5
12Cx (x=0,1)
‘ A s%{out}
‘ p A=A

it
[* reset 12C0 */

i2c_deinit (12C0);

B % i2c_clock_config

B #i2¢c_clock_config#ifiid I K% :

* 3-184. ¥ i2c_clock_config

LR i2c_clock_config
PR R void i2c_clock_config(uint32_t i2c_periph, uint32_t clkspeed, uint32_t dutycyc);
TiRestiR Fic & 12CHf
et -
A F R 4 rcu_clock_freq_get
MASH{in}
i2c_periph 12CHM%
12Cx (x=0,1)
MASH{in}
clkspeed i2CH B g %
MASH{in}
dutycyc P A
I2C_DTCY_2 T_low/T_high=2

I2C_DTCY_16_9

T_low/T_high=16/9
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2% {out}

B EE

Blhn:

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

i2c_clock_config(12C0, 100000, 12C_DTCY_2);

BR % i2c_mode_addr_config
P #i2c_mode_addr_configffiidk .~ %

* 3-185. F# i2c_mode_addr_config

ESE 5 B i2c_mode_addr_config
void i2c_mode_addr_config(uint32_t i2c_periph, uint32_t mode, uint32_t
B M _ _ _ g( - _perip _ _
addformat, uint32_t addr);
TIgeHiR Bt B 12C Hht:
SepAt -
PR F B4 -
WANSH{in}
i2c_periph 12CHM%
[2Cx (x=0,1)
#MASH{in}
i2cmod L PR
12C_I2CMODE_EN
- - 12C
ABLE
I2C_SMBUSMODE
- SMBus iz,
_ENABLE
BASE{in}
addformat 7bits B¢ 10bits
12C_ADDFORMAT
- - Hhk#% 3 7bits
7BITS
12C_ADDFORMAT _
Hiik 4% 2 10bits
10BITS
WASH{in}
addr | 12C Hb
i Z24{out}
& [E{E
i
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[* configure 12C0 address as 0x82, using 7 bits */

i2c_mode_addr_config(12C0, 12C_I2CMODE_ENABLE, 12C_ADDFORMAT_7BITS, 0x82);

¥ i2c_smbus_type_config

P #i2c_smbus_type_configitiik W, T % :

2 3-186. H¥ i2c_smbus_type_config

R IR i2c_smbus_type_config
R A void i2c_smbus_type_config(uint32_t i2c_periph, uint32_t type);
ThREHR SMBusZE A % ¥
SRR -
AL -
WASE{in}
i2c_periph 12CHM &
12Cx (x=0,1)
WANSH{in}
type FEHLE ML
I2C_SMBUS_DEVI
CE MAL
I2C_SMBUS_HOST EHL
=¥ {out}
‘ ]
p A=A
‘ ]
(LUE

* config 12C0 as SMBUS host type */

i2c_smbus_type_config (12C0, 12C_SMBUS_HOST);

B % i2c_ack_config
B #i2c_ack_configfifiid 1L T -

# 3-187. ¥ i2c_ack_config

Ly e i2c_ack_config
BREUR R void i2c_ack_config(uint32_t i2c_periph, uint32_t ack);
ThRedhid T KIEACK
ekt -
A 8 F B -
BWASH{in}
i2c_periph 12CHM
12Cx (x=0,1)
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WMASH{in}
ack T RKIEACK
I2C_ACK_ENABLE ACK L R %
I2C_ACK_DISABLE ACKA L Ki%
i Z4{out}
‘ .
AL
‘ .

.
/* 12C0 will sent ACK */

i2c_ack_config (12C0, 12C_ACK_ENABLE);

¥ i2c_ackpos_config
PR #i2c_ackpos_configfiiid WL T3

#* 3-188. H# i2c_ackpos_config

E 2R i2c_ackpos_config
R HR R void i2c_ackpos_config(uint32_t i2c_periph, uint32_t pos);
DiResiiR ACKf{E fid &
SR -
B A B -
WASE{in}
i2c_periph 12CHM%
12Cx (x=0,1)
MASH{in}
pos ACKA &
12C_ACKPOS_CUR
- RENT_ LT IEAE R T 2 | RIEACK
12C_ACKPOS_NEX )
- TR I R R KIZACK
HsH{out}
| ]
R E{E

i 4n:
/*The ACK of 12CO0 is send for the current frame */

i2c_ackpos_config (12C0, 12C_ACKPOS_CURRENT);
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PR % i2c_master_addressing

B #i2c_master_addressingdiiid W N3

3+ 3-189. H# i2c_master_addressing

RBAAFR i2c_master_addressing
PRARTY void i2c_master_addressing (uint32_t i2¢_periph, uint32_t addr)
ThReHR FAHLRIE AL
YR/ Yas -
B R -
WMASH{in}
i2c_periph 12C4Mix
12Cx (x=0,1)
B ASH{in}
addr MALHbHE
BWASH{in}
trandirection RIF BRI
12C_TRANSMITTE
- R Rk
I2C_RECEIVER el
S8 {out}
‘ R
IR [ B
‘ R

il -

/* send slave address to 12C bus and 12C0 act as receiver */
i2c_master_addressing(12C0, 0x82, 12C_RECEIVER);

¥ i2c_dualaddr_enable

PR #i2c_dualaddr_enablefffiik W, T %

* 3-190. H# i2c_dualaddr_enable

R FR i2c_dualaddr_enable
PR R void i2c_dualaddr_enable(uint32_t i2c_periph, uint32_t addr);
DiRediR XU B A A R
ekt -
A1 F B -
MASH{in}
i2c_periph 12CHM%
12Cx (x=0,1)
MANSH{in}
addr BB T 58 ANk
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s 3¥{out}

B EE

54
/* enable 12C0 dual-address */

i2c_dualaddr_enable (12C0, 0x80);

% i2c_dualaddr_disable

P #i2c_dualaddr_disablef#iid I~ 3%

* 3-191. K# i2c_dualaddr_disable

ESE 5 B i2c_dualaddr_disable
RHRRY void i2c_dualaddr_disable(uint32_t i2c_periph)
ThReHiR U hEASE A R
SR
B R
WASH{in}
i2c_periph 12C4hix
12Cx (x=0,1)
S {out}
|
p A=A
|

it
[* disable dual-address mode */

i2¢c_dualaddr_disable (12C0);

¥ i2c_enable
i%i2c_enableffiid W3

# 3-192. ¥ i2¢c_enable

BEL3 e i2c_enable
R void i2c_enable(uint32_t i2c_periph);
ThRedhid i REI2CH B
PS8
A 8 F B
BWASH{in}
i2c_periph 12CHM
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12Cx | (x=0,1)
iS4 {out}

B EE

54
/* enable 12C0 */

i2c_enable (12C0);

K% i2c_disable
Hi%i2c_disablediiid W& :

% 3-193. ®¥i2c_disable

R FR i2c_disable
RHRRY void i2c_disable(uint32_t i2c_periph);
DiResiiR AEREI2C R bR
SR
B R
WANSH{in}
i2c_periph 12CHM%
[2Cx (x=0,1)
‘ Az {out}
‘ p A=A
i4n .

/* disable 12C0 */
i2¢_disable (12C0);
¥ i2c_start_on_bus

PR #i2c_start_on_bus#fii® I N

* 3-194. ¥ i2c_start_on_bus

R R i2c_start_on_bus
R void i2c_start_on_bus(uint32_t i2c_periph);
ThRefhi fE12C A28 A ket i
PS8
1 F R
mWAZH{in}
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i2c_periph 12C4hix

12Cx (x=0,1)

W H S {out}

B EE

54
/*12C0 send a start condition to 12C bus */

i2c_start_on_bus (12C0);
¥ i2c_stop_on_bus

PR #i2c_stop_on_busHifiid L N

* 3-195. ¥ i2c_stop_on_bus

R FR i2c_stop_on_bus
Big- gLbitl void i2c_stop_on_bus(uint32_t i2c_periph);
DiResiiR fEI2C 2k FA U 1k r
SR -
B R -
WANSH{in}
i2c_periph 12CHM%
12Cx (x=0,1)
Az {out}
‘ .
& BB
‘ .

Biltn.
/* 12C0 generate a STOP condition to 12C bus */

i2c_stop_on_bus (12C0);

K% i2c_data_transmit
P #i2c_data_transmitfiiid W T %

* 3-196. ¥ i2c_data_transmit

R R i2c_data_transmit
2 g Rit] void i2c_data_transmit(uint32_t i2¢_periph, uint8_t data);
ThgeRiiR RIEH A
PS8 -
A 8 F B -

137




Z

GigaDevice GD32E23x ’ﬁ:)ﬁ’fﬁﬁﬁ EFEIAEE
MASH{in}
i2c_periph 12CHM A

12Cx (x=0,1)
MASH{in}

data | (ROLECE
At sH{out}

p A=A
it

/* 12C0 transmit data */

i2c_data_transmit (12C0, 0x80);

¥ i2c_data_receive
P #i2c_data_receivediiid I N

# 3-197. ®# i2c_data_receive

AR i2c_data_receive
Big- gLbitl uint8_t i2c_data_receive(uint32_t i2c_periph);
ThReHiR BOHR
FeREAE
1 FH e
BASE{in}
i2c_periph 12CHM%
12Cx (x=0,1)
Az {out}
|
& [E
uint8_t | 0x00..0xFF

4
[* 12C0 receive data */
uint8_ti2c_receiver;

i2c_receiver = i2c_data_receive (12C0);
% i2c_dma_config

BF%i2c_dma_configftiik 1L K #:

# 3-198. ¥ i2c_dma_config
‘ L3 B ‘ i2c_dma_config
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R A void i2c_dma_config(uint32_t i2c_periph, uint32_t dmastate);
ThReHhid Fii E12C DMAR K,
Sk -
B2 FH R -
WASH{in}
i2c_periph 12CHM A
12Cx (x=0,1)
BAZSE{in}
dmastate 8 85 A
|I2C_DMA_ON DMA#E T
I2C_DMA_OFF DMARE K ]
=¥ {out}
p A=A

it

/*12C0 DMA mode enable */

i2c_dma_config (12C0, 12C_DMA_ON);

BR# i2c_dma_last_transfer_congig
B #i2c_dma_last_transfer_configfifiid I, T %

# 3-199. ¥ i2c_dma_last_transfer_config

R TR i2c_dma_last_transfer_config
RURTY void i2c_dma_last_transfer_config(uint32_t i2c_periph, uint32_t dmalast);
ThReHid I E T —1"DMA EOT 2 i 2 DMAIR J5 — AL i
etk -
AL -
BWMANSH{in}
i2c_periph 12CHM&%
12Cx (x=0,1)
BWMANSH{in}
dmalast T —/"DMA EOT & %3 /& DMARR J5 — X A&

I2C_DMALST_ON

T —4"DMA EOT&DMAIR J& — & A&

I2C_DMALST_OFF

T —/"DMA EOTAZ&DMAH & — A& 4

S48 {out}

IR EIE

i
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/* next DMA EOT is the last transfer */

i2c_dma_last_transfer_config (12C0, I2C_DMALST_ON);

¥ i2c_stretch_scl_low_config

PR #i2¢c_stretch_scl_low_configftiidk L %

& 3-200. X# i2c_stretch_scl_low_config

R IR i2c_stretch_scl_low_config
R A void i2c_stretch_scl_low_config(uint32_t i2c_periph, uint32_t stretchpara);
DhRedhiR TE MR T B A e & L iR B HiISCL
SRR -
AL -
BWASH{in}
i2c_periph 12CHM%
12Cx (x=0,1)
WANSH{in}
stretchpara B HKSCL
I2C_SCLSTRETCH
ENABLE FfikSCL
I2C_SCLSTRETCH
 DISABLE AHIESCL
=¥ {out}
‘ ]
p A=A
‘ ]

Biltn.

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

i2¢_stretch_scl_low_config (12C0, 12C_SCLSTRETCH_ENABLE);

BRi% i2c_slave_response_to_gcall_config
B #i2c_slave_response_to_gcall_configftiid I %

# 3-201. ¥ i2c_slave_response_to_gcall_config

R R i2c_slave_response_to_gcall_config
AR void i2c_slave_response_to_gcall_config(uint32_t i2c_periph, uint32_t
gcallpara);
LhREHR ML 75 M 82 4 e
SRR -
B F R -
mWAZH{in}
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i2c_periph 12C4hix
12Cx (x=0,1)
WASH{in}
gcallpara SR R Y
12C_GCEN_ENABL .
- E_ AL 7T WY
12C_GCEN_DISABL .
- E_ MALAS I J37 ) F we iy
I S${out}
AL
4.

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

i2c_slave_response_to_gcall_config (12C0, I2C_GCEN_ENABLE);

¥ i2c_software_reset_config
PR #i2c_software_reset_configfiliid I, N % -

#* 3-202. H# i2c_software_reset_config

AR i2c_software_reset_config
PR R void i2c_software_reset_config(uint32_t i2c_periph, uint32_t sreset);
TiRestiR T B 12CHR A E AL
etk -
AL L -
WASE{in}
i2c_periph 12CHM%
12Cx (x=0,1)
WASE{in}
sreset EEEN
I2C_SRESET_SET XA
I2C_SRESET_RES )
B ET B A EAL
S ¥{out}
‘ ]
AL
‘ ]

it

[* software reset 12C0*/

i2c_software_reset_config (12C0, 12C_SRESET_SET);
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B % i2c_pec_config
Hi%i2c_pec_confighiiid L N3

X 3-203. K¥ i2c_pec_config

R FR i2c_pec_config
PRARTY void i2c_pec_config (uint32_t i2c_periph, uint32_t pecstate);
ThReHR T B R SR IR I
YR/ Yas -
B R -
BAZSE{in}
i2c_periph 12C4Mix
12Cx (x=0,1)
WASE{in}
pecpara FF A Bioc A
I2C_PEC_ENABLE ORI IR A8 R
I2C_PEC_DISABLE ORI IR G A
HH 2% {out}
‘ .
IR [ B
‘ .

it
/* enable |12C PEC calculation */

i2c_pec_config (12C0, 1I2C_PEC_ENABLE);

% i2c_pec_transfer_config

PR #i2c_pec_transfer_configdifiid I T~ 3

* 3-204. ¥ i2c_pec_transfer_config

LR i2c_pec_transfer_config
PR R void i2c_pec_transfer_config (uint32_t i2c_periph, uint32_t pecpara);
TiRestiR it B fL HPECIH
etk -
AL -
MASH{in}
i2c_periph 12CHM&
12Cx (x=0,1)
MASH{in}
pecpara e AL HPEC
12C_PECTRANS_E
NABLE fAmPEC
[2C_PECTRANS_DI TEHHPEC
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SABLE |

W H S {out}

B EE

54
/*12C0 transfer PEC */

i2c_pec_transfer_config (12C0, 2C_PECTRANS_ENABLE);

BR% i2c_pec_value_get
P #i2c_pec_value_getfffiidk W F3&:

3+ 3-205. ¥ i2c_pec_value_get

R FR i2c_pec_value_get
Eig- gkl uint8_t i2c_pec_value_get(uint32_t i2c_periph);
ThReR SRR S AL 56 (E
SR -
B R -
WANSH{in}
i2c_periph 12CHM%
12Cx (x=0,1)
Az {out}
‘ ]
& EE
uints_t | PECHH

Biltn.
/* 12C0 get packet error checking value */
uint8_t pec_value;

pec_value =i2c_pec_value_get (12C0);

% i2c_smbus_alert_config
BR#i2c_smbus_alert_configitiid W, T %

3 3-206. X% i2c_smbus_alert_config

R FR i2c_smbus_alert_config
2 g Rit] void i2c_smbus_alert_config (uint32_t i2c_periph, uint32_t smbuspara);
LhREHR Fic & 1T SMBAS| I 1% 15
SRR -
ALV -
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BAZSE{in}
i2c_periph 12CHM5
12Cx (x=0,1)
MASH{in}
smbuspara Je il SMBAS| Il k is 2 5
1I2C_SALTSEND E
- - I SMBAT| A IR 2 &
NABLE
1I2C_SALTSEND DI
h - ANl SMBAG| IR %% 2
SABLE
2% {out}
R EME

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

i2c_smbus_alert_config (12C0, 12C_SALTSEND_ENABLE);

¥ i2c_smbus_arp_config
PR #i2c_smbus_arp_configftiik W T %

#* 3-207. H# i2c_smbus_arp_config

BREAFR i2c_smbus_arp_config
Zg- g Rit] void i2c_smbus_arp_config (uint32_t i2c_periph, uint32_t arpstate);
ThReHid fid & SMBus FARP Y
etk -
AL g -
MASH{in}
i2c_periph 12CHM &
12Cx (x=0,1)
BWANSH{in}
arpstate SMBus FARP MU 75 /5
I2C_ARP_ENABLE ff GEARP
I2C_ARP_DISABLE S ARP
S8 {out}
‘ .
R EE
‘ ]

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

i2c_smbus_arp_config (12C0, 12C_ARP_ENABLE);
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A%l i2c_sam_enable

PR%i2c_sam_enabledfliik W %

X 3-208. ¥ i2c_sam_enable

PR TR i2c_sam_enable
PRARTY void i2c_sam_enable(uint32_t i2c_periph);
DyRestiR EHESAM_VE: [T
YR/ Yas
B R
BAZSE{in}
i2c_periph 12C4Mix
12Cx (x=0,1)
‘ A s%{out}
‘ p A=A
i4n .

/* enable 12C0 SAM _V interface*/

i2c_sam_enable (12C0);

¥ i2c_sam_disable
P #i2c_sam_disabledffiid I %

% 3-209. BB# i2c_sam_disable

R TR i2c_sam_disable
BRHR R void i2c_sam_disable (uint32_t i2c_periph);
TiRestiR KHISAM_VH M
SR
B A B
BWANSH{in}
i2c_periph 12CHM%
12Cx (x=0,1)
‘ AHsH{out}
‘ p A Il
i4n .

/* disable 12C0 SAM _V interface*/
i2c_sam_disable (12C0);

145



GigaDevice GD32E23x ’ﬁ:)ﬁ’fﬁﬁﬁ EFEIAEE

¥ i2c_sam_timeout_enable

PR%i2c_sam_timeout_enableffiid I, %

* 3-210. FK ¥ i2c_sam_timeout_enable

PR TR i2c_sam_timeout_enable
R R void i2c_sam_timeout_enable (uint32_t i2c_periph);
DigeHhiR fERESAM_VEz U A6l
RS Jis -
B R -
WMASH{in}
i2c_periph 12C4Mix
[2Cx (x=0,1)
‘ sz out}
‘ B E{E
il

[* enable 12C0 SAM _V interface timeout detect */

i2c_sam_timeout_enable (12C0);

BRi% i2c_sam_timeout_disable
P #i2c_sam_timeout_disable it I, N %

* 3-211. B# i2c_sam_timeout_disable

R TR i2c_sam_timeout_disable
BRHR R void i2c_sam_timeout_disable (uint32_ti2c_periph);
TiRestiR FKAISAM_VEE LI A8
SR -
B A B -
WMASH{in}
i2c_periph 12CHM%
12Cx (x=0,1)
AHsH{out}
p A Il

fBiltn.

/* disable 12C0 SAM _V interface timeout detect */

i2c_sam_timeout_disable (12C0);
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K% i2c_flag_get

PR #i2c_flag_getfifiid WL~

R 3-212. F¥i2c_flag_get

PR TR i2c_flag_get
PR R FlagStatus i2c_flag_get(uint32_t i2c_periph, i2c_flag_enum flag);
DyRestiR SRE2CHR B A7
RS Jis -
B R4 -
BAZSE{in}
i2c_periph 12C4Mix
12Cx (x=0,1)
WMANSE{in}
flag BRI AT
12C_FLAG_SBSEN
- D_ EURRL TS %
12C_FLAG_ADDSE
- ND_ ENUE T Huhk 2 7 ik MR 20 Ml 2 75 DL T
I2C_FLAG_BTC A 5T R
12C_FLAG_ADD10
- SEN_D FEHUEE T 1047 Mok ik Sk & 32 5E R
12C_FLAG_STPDE
- T‘ MHUEEAN BT BISTOP A KA
I2C_FLAG_RBNE BYNE12C_DATAESS
12C_FLAG_TBE KIEWIEI2C_DATANSS

I2C_FLAG_BERR

RRER, FoRI2CEL L RA T ik 2 SMISTARTAC UG AL B STOP S AL

I2C_FLAG_LOSTA

RE FHER TR ER
I2C_FLAG_AERR PR

I2C_FLAG_OUERR

HEESCLILIRIIAE 5, MBS N A T R

I2C_FLAG_PECER

R BASCHAR I & A PECHS %
I2C_FLAG_SMBTO SMBustE MBI (55
12C_FLAG_SMBAL

T SMBuUSZRRZS
I12C_FLAG_MASTE e . o

R R A1 2CH B 7F T WU IS MR S AR E AT
I2C_FLAG_I2CBSY fnd

I2C_FLAG_TR 12CAF J 328 v i A2 FE UL it

12C_FLAG_RXGC

TR H kil (00h)

I2C_FLAG_DEFSM
B

MAHEE T SMBuUs EHLIIE K
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I2C_FLAG_HSTSM
- B‘ MALA LR 5 2 SMBus E HLH Ik 3k
I2C_FLAG_DUMOD MU Wb 5222 B A 1t b A0 X 41k A3 DT T
I2C_FLAG_TFF RILMUT BT &
I2C_FLAG_TFR R IEM_E TR &
12C_FLAG_RFF FEWOMTN BB
I2C_FLAG_RFR Bt LT+ bR &
i Z4{out}
p A=A
FlagStatus SET / RESET

.

/* check whether start condition send out */

FlagStatus flag_state = RESET,

flag_state = i2c_flag_get (12C0, 12C_FLAG_SBSEND);

BR% i2c_flag_clear

P2 _flag_cleardffiik W F %

* 3-213. HK#i2c_flag_clear

R HZ R i2c_flag_clear
BRHR R void i2c_flag_clear(uint32_t i2c_periph, i2c_flag_enum flag)
ThRediR THBRFR AL
PR s -
AL -
WMASH{in}
i2c_periph 12C4hix
12Cx (x=0,1)
WMASH{in}
flag bR G AT
12C_FLAG_SMBAL
- T‘ SMBuUSEHUIRA
I2C_FLAG_SMBTO SMBust I {5 5
12C_FLAG_PECER
- R_ FWHEE N PECHT 12
I2C_FLAG_OUERR HEEHSCLAIRIIREfE, AEMHUE A T R A T i #EliR #c s 1F
I2C_FLAG_AERR B
12C_FLAG_LOSTA
- RB_ FAHE TR
I2C_FLAG_BERR SRR
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I2C_FLAG_ADDSE |  FAUEE0 N bbb 2 75 & MBS R bk 2 R IUCHS, @it E212C_STATOAR
ND I2C_STATLR &R
I2C_FLAG_TFF R T BRI AR &
I2C_FLAG_TFR Rkl E AR E
12C_FLAG_RFF FEWOWTN BEVE AR
I2C_FLAG_RFR Bt LT+ bR &
i Z4{out}
‘ .
AL

.

[* clear a bus error flag*/

i2c_flag_clear (12C0, 12C_FLAG_BERR);

¥ i2c_interrupt_enable
PR #i2¢c_interrupt_enablefffiid L~ &

# 3-214. ®# i2c_interrupt_enable

R i2c_interrupt_enable
Big- gLbitl void i2c_interrupt_enable(uint32_t i2c_periph, i2c_interrupt_enum interrupt);
ThReR 1 fe12CH
SR -
A 7R F B -
BWANSH{in}
i2c_periph 12CHM&
12Cx (x=0,1)
BWANSH{in}
interrupt SN e ST
I2C_INT_ERR HER T T AR
I2C_INT_EV HAFrP I RE
I2C_INT_BUF SZ0 X T A A
I2C_INT_TFF RIEMWTT B v A e
I2C_INT_TFR RIAEMWT T A e
I2C_INT_RFF TN R Hh A R
I2C_INT_RFR FEUSOT L FH R s R
I Z%{out}
‘ }
p A Il
‘ }

Biltn.
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/* enable 12C0 event interrupt */
i2c_interrupt_enable (12C0, I2C_INT_EV);
¥ i2c_interrupt_disable

P #i2¢c_interrupt_disabledifiid i % -

# 3-215. ®# i2c_interrupt_disable

R LR i2c_interrupt_disable
R A void i2c_interrupt_disable(uint32_t i2c_periph, i2c_interrupt_enum interrupt);
DhRedhiR FEBEI2C
ekt -
A5 VR F B -
BWANSH{in}
i2c_periph 12CHM &
12Cx (x=0,1)
WANSH{in}
interrupt A
I2C_INT_ERR HE R T AR
I2C_INT_EV HAE AR
I2C_INT_BUF Grh X T e
I2C_INT_TFF RIEMTT B v M 45 e
I2C_INT_TFR RAKM_F TR A
I2C_INT_RFF Foit T BEHT BT e
I2C_INT_RFR Bt T dy b e
I S%{out}
‘ }
p A=A
‘ }

4
[* disable 12C0 event interrupt */

i2¢_interrupt_disable (12C0, 12C_INT_EV);
B % i2c_interrupt_flag_get

B #i2¢_interrupt_flag_getfffiik W F %

* 3-216. K# i2c_interrupt_flag_get

BB TR i2c_interrupt_flag_get
FlagStatus i2c_interrupt_flag_get(uint32_t i2c_periph, i2c_interrupt_flag_enum
RBURE :
int_flag)
DhRestiR IREI2C P i 5 AL
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ekt
BOR AR -
BMASH{in}
i2c_periph 12CHM5
12Cx (x=0,1)
BMASH{in}
int_flag HTER &
12C_INT_FLAG_SB \
- - - FHUEA T RIESTARTHE AL
SEND
I12C_INT_FLAG_AD N X
- DS_END - FEHAE TR RIE T Hhtik /1 MHUE I3 7 Hotk 3+ BRI B & it bk DT RC
I12C_INT_FLAG_BT =
- - - TR RILLER
C
I12C_INT_FLAG_AD i
- - - FHUEI T 1067 Hudik bk Skl e 2%
D10SEND
I12C_INT_FLAG_ST
- - - MM T 1 3 STOPS, AL
PDET
I2C_INT_FLAG_RB \ )
B A 12C_DATAIESS
NE
I2C_INT_FLAG_TB
- ‘E - KILEWIEI2C_DATANS
I2C_INT_FLAG_BE
- - - RLRER
RR
I2C_INT_FLAG_LO
- - - FEHER T E R
STARB
I2C_INT_FLAG_AE
- - - MBAE R
RR
I12C_INT_FLAG_OU )
- E‘RR - YA SCLE R IRE)G , EMNUE S T A AE T ik s R 8 FH 4
I2C_INT_FLAG_PE
- - - BRSCE R I PECEE R
CERR
I12C_INT_FLAG_SM
-~ - SMBustE = N 55
BTO
I2C_INT_FLAG_SM
SMBusZ R IRZS
BALT
I2C_INT_FLAG_TF . e
e RIEMTR FEH AR AL
I2C_INT_FLAG_TF . e
R RIS T AR AL
I2C_INT_FLAG_RF . .
- FEUSCT R B R AR AL
I2C_INT_FLAG_RF . .
R SO A P AR AL

151



Z

GigaDevice

GD32E23x

[ F )26 A I 45 7

2% {out}

B EE

FlagStatus | SET/RESET

LR
[* check the byte transmission finishes interrupt flag is set or not */
FlagStatus flag_state = RESET;

flag_state = i2c_interrupt_flag_get (12C0, 12C_INT_FLAG_BTC);

¥ i2c_interrupt_flag_clear

PR #i2¢c_interrupt_flag_clearftfii® I, F %

#* 3-217. B# i2c_interrupt_flag_clear

E K i2c_interrupt_flag_clear
R void i2c_interrupt_ﬂag_clear(uint?Z_t i2c_periph, i2c_interrupt_flag_enum
int_flag);
ThkeHiig THBRI2CH WibR AL
VRZ S i -
B F R -
WMANSE{in}
i2c_periph 12CHM%
12Cx (x=0,1)
BWASE{in}
int_flag bR &
I2C_INT_FLAG_AD L N i
- DS_END - FAUENX T BT AL 7 bl 1 WAL T Bl E) 1 ik JF BAD B S stk DT T
12C_INT_FLAG_BE
-~ - SRR
RR
12C_INT_FLAG_LO
- - FHENX T TR
STARB
12C_INT_FLAG_AE
- - R
RR
12C_INT_FLAG_OU N v g i .
ERR HIEHISCL FRIIBE )G, FEMBIBN KA T ik 4R R S g F
12C_INT_FLAG_PE
-~ - FWHEE N PECHT 12
CERR
12C_INT_FLAG_SM
-~ - SMBust TIN5 5
BTO
12C_INT_FLAG_SM
- - - SMBusZHLIR A
BALT
I2C_INT_FLAG_TF AL By Hh bR S AL
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F
12C_INT_FLAG_TF . , e
= R IEMT T AR BT
I2C_INT_FLAG_RF . B
- O B P AR B AL
I2C_INT_FLAG_RF . B
= B T AR B AL
2% {out}
& [EME
it :
[* clear the acknowledge error interrupt flag */
i2c_interrupt_flag_clear (12C0, I2C_INT_FLAG_AERR);
3.12. MISC
MISC & X A Wi il 28 (NVIC) FIRGuEm 48 (SysTick) #EAEMIR M. = 3.12.1
iR T NVIC 1 SysTick a7 s 53, #97 3.12.2 %F MISC J& AT 1 .
3.12.1. AR AR UL A
% 3-218. NVIC &HHF%
THRRBWR 2T

ISER® Hh W e AT A7 A

ICER®W WAk BE A A7 A

ISPR® Hh W A AR AR

ICPR®W oW R A AT A

IABR® RS SRS T A A
ITNS @ R AR AR T AR

IPR® HR WA S R B A A
CPUID® CPUIDZ A7 %%

ICSR® PP T4 ) BOTR 7 B AT
VTOR® W) B R A S T A A7 A
AIRCR® N FHFE T A W 2 A 4% ) B A7 A

SCR® RGYEH BT A7 2%

CCR® fic B 5 % i
SHPR® R H NI R T
SHCSR® ARG HE R PORES TR

1. 2% core_cm23.h U LS5 FR SR NVIC_Type
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2. 2% core_cm23.h e LRSS # ARSI SCB_Type
% 3-219. Systick #1783
FHEMBR TR
CTRL® Systickdz il FURA 75 1745
LOAD® Systick B H 75 77 8%
VAL® Systick 4 Bif{H 77 77 5%
CALIB®D Systick % #E 27 47 4%
1. 2% core_cm23.h SCfFH e SUMEE RIS SysTick_Type
3122,  AMEEREBUIH

26K 7 IRQn_Type
* 3-220. th2$28% IRQn_Type

R R A TR ThReiR
WWDGT_IRQn W E T W
LVD_IRQn BB EXTI £k LVD
RTC_IRQn RTC 4= i
FMC_IRQn FMC 4 J& 7
RCU_IRQn RCU 4= 7
EXTIO_1_IRQn EXTI 250 Hit7
EXTI2_3_IRQn EXTI 28 1 i
EXTI4_15 IRQn EXTI 28 2 il

DMA_Channel0O_IR

DMAO #i& 0 45

Qn
DMA_Channell 2 |
— —— DMAOQ JEIE 1 &R
RQn
DMA_Channel3 4 |
— 70 —— DMAO JEIE 2 4R
n

ADC_CMP_IRQn

ADCO #iI ADC1 47 ik

TIMERO_BRK_UP_
TRG_COM_IRQn

TIMERO "k, FEH, filk SidisE kf

TIMERO_Channel_|

TIMERO i35 LA o iy
RQnN

TIMER2_IRQn TIMER2 4= 5 H It
TIMERS5_IRQn TIMERS 4= 5 H It
TIMER13_IRQn TIMER13 £/ H iy
TIMER14_IRQn TIMER14 24 5+ i
TIMER15_IRQn TIMER15 4 &+ iy
TIMER16_IRQn TIMER16 2= J&H 7
12C0_EV_IRQn 12CO HEFH b

12C1_EV_IRQn 12C1 A FH B
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SPIO_IROQn SPIO £ &) b
SPI1_IRQn SPI1 4 J5H b

USARTO_IRQn USARTO 45 H bt
USART1_IRQn USARTL 4 J&j bt
12C0_ER_IRQn 12CO i b
12C1_ER_IRQn 12C1 #i% Hib
MISC P B& 41 2240 N & :
% 3-221. MISC ER¥
PE R $ 42 FR FE R Hcithig
nvic_irq_enable fFRENVICH 7
nvic_irq_disable ARGENVIC K] o 7
nvic_system_reset =X
nvic_vector_table_set W E MR

system_lowpower_set

BB R GHRIIFERUIR

system_lowpower_reset

HA RAGHRIFERRE AR

systick_clksource_set

BB R GE N 4 i i

¥ nvic_irq_enable

B #nvic_irq_enablefffiik I F %

# 3-222. ®H nvic_irq_enable

AR nvic_irq_enable
BHETE void nvic_irg_enable(uint8_t nvic_irg, uint8_t nvic_irq _priority);
TiReftid firhe T, BCE I e
Sethakt
% 18 FH R NVIC_SetPriority. NVIC_EnablelRQ
BASE{in}
nvic_irg | NVICH I, B4 HOERM F3-220. H2EKAIRGn Type
WASE{in}
nvic_irq _priority ‘ ek (0~3)
#is%{out}
‘ AL

i

[* enable window watchDog timer interrupt , priority is 1 */

nvic_irq_enable(WWDGT_IRQn,1);
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B % nvic_irq_disable

PR #¥nvic_irq_disableftiik I, T %

X 3-223. EH nvic_irg_disable

ik 8 nvic_irg_disable
R R TE void nvic_irg_disable (uint8_t nvic_irg);
Theedid AE B
yinve: Jig
7R F B4 NVIC_DisablelRQ
WASH{in}
nvic_irg | NVICHII, 2% K K #3-220. MR Type
=¥ {out}
|
‘ & E{E

it

[* disable window watchDog timer interrupt */

nvic_irg_disable(WWDGT_IRQn);

K 3-224. H¥ nvic_system_reset

H R nvic_system_reset
R void nvic_system_reset(void);
TiReftid HAHIMCU
PR s
A F R 4 NVIC_SystemReset
#MASH{in}
2% {out}
& BB

it :
/* reset the MCU*/

nvic_system_reset();

Bi# nvic_vector_table_set

B #nvic_vector_table setffiik I T

# 3-225. ¥ nvic_vector_table_set

‘ R ‘ nvic_vector_table_set

156



Z

GigaDevice

GD32E23x [&] ¢ H e e

RHRE T void nvic_vector_table_set(uint32_t nvic_vict_tab, uint32_t offset);
ThRedtid T ) R
Sy
1% 18 F B
WANSH{in}

nvic_vict_tab

RAM ¥ FLASHZEHIL

NVIC_VECTTAB_R

RAM ZEHh ik
AM
NVIC VECTTAB F
- - FLASHZE bk
LASH
HWMASE{in}
offset FERREEE (AERBIE=3EI+HREE E)
¥ Hi 2% {out}

R EME

it

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

nvic_vector_table_set (NVIC_VECTTAB_FLASH,0x200);

K% system_lowpower_set
B #system_lowpower_setiifiik Il N %

# 3-226. ¥ system_lowpower_set

R system_lowpower_set
R E T void system_lowpower_set(uint8_t lowpower_mode);
ThReR RYGULTIFER RS 0 2
VRS
AL L
WMASH{in}
lowpower_mode RAGRINFERL RS

SCB_LPM_SLEEP_

AR, 1B ISR — B AL TR D FERE

EXIT_ISR
SCB_LPM_DEEPSL ZANLRS, RGiAbTFdeep sleeptEat
EEP
SCB_LPM_WAKE_ AL, ARTHFERLZC T DA A e B G187 25 1 e
BY_ALL_INT
28 {out}
p A Il
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LR

[* the system always enter low power mode by exiting from ISR */

system_lowpower_set (SCB_LPM_SLEEP_EXIT_ISR);

K% system_lowpower_reset

B #system_lowpower_resetdiliik I T 3% -

R 3-227. HH system_lowpower_reset

R HBFR system_lowpower_reset
PR T void system_lowpower_reset(uint8_t lowpower_mode);
TiReftid AL R GRINFER RS
ek
AN
WANSH{in}
lowpower_mode RARIFEAL RS
SCB_LPM_SLEEP_
YR Y ISRIR Y ART B 0
EXIT_ISR
SCB_LPM_DEEPSL
- - Gk \sleeptizt,
EEP
SCB_LPM_WAKE )
- B F G5 S RER A RE A4 v e P
BY_ALL_INT
#is%{out}
R E{E
ol

/* the system will exit low power mode by exiting from ISR */

system_lowpower_reset (SCB_LPM_SLEEP_EXIT_ISR);

B % systick_clksource_set

BK #systick_clksource_setfifiik I T -

# 3-228. ¥ systick_clksource_set

RH AR systick_clksource_set
RBETY void systick_clksource_set(uint32_t systick_clksource);
TiReRR P B SysTickis 4
Setakt
B R
BWASH{in}
systick_clksource SysTicki
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GigaDevice
SYSTICK_CLKSOU SySTickiH i 5 AHBI
RCE_HCLK
CK_CLKSOU
SYSTICK_CLKS SysTickit B J9AHBIY £ 8% 5
RCE_HCLK_DIV8
I S${out}
R E{E
il .
[* systick clock source is HCLK/8 */
systick _clksource_set (SYSTICK_CLKSOURCE_HCLK_DIV8);
3.13. PMU
AL B TRt 7 =M i, AR ARARE I, VR P REARAR AU . &5 3.13.1 4
AT PMU 788513, =47 3.13.2 % PMU iR E0H 47000
3.131.  AMEEFFEHUH
PMU % f7as 53R 1 R PR -
% 3-229. PMU &5
FHERBIR TR
PMU_CTL PMU#E il 27 47 2%
PMU_CS PMU#E | FRZS Z5 748
3.13.2.  AMEPEREUHH
PMU /& & $08) Z n  ZR P -
% 3-230. PMU EER ¥
FERE 2R PR iR
pmu_deinit SAMEPMU
pmu_lvd_select PR A I R A
pmu_ldo_output_select LDO%i HH Hi g #
pmu_lvd_disable K A A 2
pmu_to_sleepmode B AR 2
pmu_to_deepsleepmode HEN TR P BRI AR X
pmu_to_standbymode HEAFFHUBL
pmu_wakeup_pin_enable WKUP 5| [ B2 4 5
pmu_wakeup_pin_disable WKUP 5| I i 25 e
pmu_backup_write_enable HIRE R
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PE R $ 42 FR e R Hith iR
pmu_backup_write_disable AT K BE
pmu_flag_clear TEBAREAL
pmu_flag_get SR AL
¥ pmu_deinit
PR pmu_deinit iR LR £
% 3-231. F# pmu_deinit
R IR pmu_deinit
R A void pmu_deinit(void);
ThReR A4 EPMU
ekt -
%A A e rcu_periph_reset_enable / rcu_periph_reset_disable
MASH{in}
AdSH{out}
R EE

it :
/* reset PMU */

pmu_deinit ();

BE pmu_Ilvd_select

B % pmu_Ivd_select filiik W, -

* 3-232. H# pmu_lvd_select

LR pmu_lvd_select

PR R void pmu_Ivd_select(uint32_t lvdt_n);

ThReHR TR A WU R

SR -

A1 F B _
HWASH{in}
lvdt_n H R R {E

PMU_LVDT_O W R BE 2.1V
PMU_LVDT_1 W R B 2.3V
PMU_LVDT_2 W R B 92.4V
PMU_LVDT_3 L B {E 2.6V
PMU_LVDT 4 HLR B 2.7V
PMU_LVDT 5 LR BB 2.9V
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PMU_LVDT_6 AR BRI 3.0V
PMU_LVDT_7 R BIE 3.1V
i Z4{out}
R E{E
il .

[* select low voltage detector threshold as 3.1V */

pmu_lvd_select (PMU_LVDT_7);

¥ pmu_ldo_output_select
PR % pmu_ldo_output_select ik I F &

* 3-233. EK# pmu_ldo_output_select

R FR pmu_ldo_output_select
Big- gLbitl void pmu_Ido_output_select(uint32_t Ido_output);
ThReR PIEBHLE R T 28 (LDO) it v 4%
SR -
B R -
WANSH{in}
ldo_output iyt R AR X
PMU_LDOVS_LOW i H (R H R AR S
PMU_LDOVS_HIG
- H - bt v R AR 2
Az {out}
‘ .
& BB
‘ .

it

[* select output low voltage mode */

pmu_Ildo_output_select (PMU_LDOVS_LOW);

¥ pmu_Ivd_disable
R % pmu_Ivd_disable f#id W, T %

£ 3-234. ¥ pmu_lvd_disable

R FR pmu_lvd_disable
2 g Rit] void pmu_lIvd_disable (void);
TheeHiR 5% PRMEC FR AR 4%
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RS Jis -
B R4 -
MASH{in}
A sH{out}
& [EIE
Biltn.

/* disable PMU Ivd */

pmu_lvd_disable ();

¥ pmu_to_sleepmode
B % pmu_to_sleepmode #ii& I N3

# 3-235. % pmu_to_sleepmode

AR pmu_to_sleepmode
R HR R void pmu_to_sleepmode(uint8_t sleepmodecmd);
ThReR HE B RASE X
SR -
B A B -
BASE{in}
sleepmodecmd HE FEARASE X A 2
WFI_CMD WFIf 4
WFE_CMD WFEfi 4
Az {out}
‘ ]
& BB
‘ R

4
/* PMU work at sleep mode */

pmu_to_sleepmode (WFI_CMD);

K% pmu_to_deepsleepmode
4% pmu_to_deepsleepmode ik I N % :

* 3-236. K% pmu_to_deepsleepmode

BB TR pmu_to_deepsleepmode
2 g Rit] void pmu_to_deepsleepmode(uint32_t Ido,uint8_t deepsleepmodecmd);

162



Z

GigaDevice

GD32E23x [&] ¢ H e e

ThRedhig HEN TR JEE B R ASE X
Sk -
B FH R -
MASH{in}
Ido LDO LA
PMU_LDO_NORMA
- L_ LR G NG IR U, LDOS IE W LAk
PMU_LDO_LOWPO
- WE‘R M RGUENTR BRI SU,  LDORE NI TR X
WMASH{in}
deepsleepmodecm
g TR JE IR AR A2 X Ay 4
WFI_CMD WFIfir 4
WFE_CMD WFE#74
S8 {out}

IR [EE

it

/* PMU work at deepsleep mode */

pmu_to_deepsleepmode (PMU_LDO_NORMAL, WFI_CMD);

K% pmu_to_standbymode

2% pmu_to_standbymode #ifiik It -

# 3-237. ¥ pmu_to_standbymode

R TR pmu_to_standbymode
RURTY void pmu_to_standbymode(void);
ThReHR HENFFHLEE
ViR s -
B R -
‘ BWMANSH{in}
S ¥{out}

B E{E

it
/* PMU work at standby mode */

pmu_to_standby ();
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¥ pmu_wakeup_pin_enable

PR % pmu_wakeup_pin_enable ##iik W, T %

3+ 3-238. K# pmu_wakeup_pin_enable

PR TR pmu_wakeup_pin_enable
PRARTY void pmu_wakeup_pin_enable(uint32_t wakeup_pin);
ThRedhig WKUP 3| [JHIm R i
YR/ Yas -
B R -
WMASH{in}
wakeup_pin Wakeup pin
PMU_WAKEUP_PI
- - WKUP Pin 0 (PA0)
NO
PMU_WAKEUP_PI .
WKUP Pin 1 (PC13)
N1
PMU_WAKEUP_PI
- - WKUP Pin 5 (PB5)
N5
PMU_WAKEUP_PI
WKUP Pin 6 (PB15)
N6
AHSH{out}
& E{E

i1

[* enable wakeup pin6 */

pmu_wakeup_pin_enable (PMU_WAKEUP_PING);

¥ pmu_wakeup_pin_disable
PR pmu_wakeup_pin_disable fid Il T %

* 3-239. ¥ pmu_wakeup_pin_disable

R FR pmu_wakeup_pin_disable
PR R void pmu_wakeup_pin_disable(uint32_t wakeup_pin);
ThRefhi WKUP 5| i 8 2% fie
PS8 -
A 8 F B -
MASH{in}
wakeup_pin Wakeup pin
PMU_WAKEUP_PI
o WKUP Pin 0 (PAO)
PMU_WAKEUP_PI WKUP Pin 1 (PC13)
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N1
PMU_WAKEUP_PI
- - WKUP Pin 5 (PB5)
N5
PMU_WAKEUP_PI
- - WKUP Pin 6 (PB15)
N6
A sH{out}
& [EIE
Biltn.

[* disable wakeup pin6 */

pmu_wakeup_pin_disable (PMU_WAKEUP_PING);

¥ pmu_backup_write_enable

6% pmu_backup_write_enable fifiif i, T %

& 3-240. K pmu_backup_write_enable

AR pmu_backup_write_enable

R HR R void pmu_backup_write_enable (void);

hREHA SIS B

SR A -
B R -

#MASH{in}
Az {out}
& [E{E

(LUE
/* enable backup domain write */

pmu_backup_write_enable ();

B pmu_backup_write_disable
B5 % pmu_backup_write_disable i I~ %

£ 3-241. H¥ pmu_backup_write_disable

R R pmu_backup_write_disable
PR R void pmu_backup_write_disable (void);
TheeHiR FAE KR
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RS Jis -
B R4
MASH{in}
A sH{out}
& [EIE
Biltn.

/* disable backup domain write */

pmu_backup_write_disable ();

¥ pmu_flag_clear
% pmu_flag_clear it L R 3R

* 3-242. B¥ pmu_flag_clear

AR pmu_flag_clear
Big- gLbitl void pmu_flag_clear(uint32_t flag_clear);
DR TEBRAREAL
Jevs At
B vR A R
BWASE{in}
flag_ clear TR VA
PMU_FLAG_RESE ) B
TR AR R
T_WAKEUP
PMU_FLAG_RESE ) B
THERFE AR E
T_STANDBY
I S%{out}
IR EME

4
[* clear flag bit */

pmu_flag_clear (PMU_FLAG_RESET_WAKEUP);

B pmu_flag_get

B % pmu_flag_get #iiR L R %
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R 3-243. K% pmu_flag_get
R IR pmu_flag_get
PRARTY FlagStatus pmu_flag_get(uint32_t flag);
ThReHR RIS E AT
PRiS dis
% 78 F B
WASH{in}
flag_clear FrEAL
PMU_FLAG_WAKE _
M A 5
UpP
PMU_FLAG_STAN _
(LIRS
DBY
PMU_FLAG_LVD R ERESIRE
¥ Hi 2% {out}
pAE
FlagStatus | SETH,RESET
#i4n .
[* get flag state */
FlagStatus status;
status = pmu_flag_get (PMU_FLAG_WAKEUP);
3.14. RCU
RCU & & A fmf s on, S hl R =Fdsi 70 mIREA . REEMMSHIEEN . B
B B TR L T — RN Bh IR . T 3.14.1 f8 T RCU 37 fE4s 4136, 217 3.14.2
X RCU P s HudkAT 39
3.14.1. AMEEFHFEHUH

RCUZ 23R U F R AR
% 3-244. RCU &ifis

FHBER TR
RCU_CTLO i 2747450
RCU_CFGO0 Hic B 27 /7450
RCU_INT A A
RCU_APB2RST APB24 1 217 5%
RCU_APB1RST APB1% 1 217 5%
RCU_AHBEN AHBfH i 2517 2%
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GigaDevice
ARG Frain
RCU_APB2EN APB2fi RE % 725
RCU_APBI1EN APBLREZF 725
RCU_BDCTL A ) P A7 B
RCU_RSTSCK AR/ Bh P A7 B
RCU_AHBRST AHBE LA (738
RCU_CFG1 Hie B A 2% 1
RCU_CFG2 T & 2 A7 25 2
RCU_CTL1 e AR L
RCU_VKEY HI R A4 25 17 2
RCU_DSV VR EIRA X L IR 2 A7 2
3.14.2.  AMEFERETLEA
RCUE A R U~ RPN
% 3-245. RCU FEER¥
EER B R JZE 6
rcu_deinit ZfIRCU
rcu_periph_clock_enable {ERES M ES Bh
rcu_periph_clock_disable AR e AN

rcu_periph_clock_sleep_enable

FEREIRAE AT, (il RESMRIN Bh

rcu_periph_clock_sleep_disable

FERENRKLCT , ZERES LI Bl

rcu_periph_reset_enable

SIS Bl R A A g

rcu_periph_reset_disable

SR B R A R g

rcu_bkp_reset_enable

e Sins ph AL A A

rcu_bkp_reset_disable

e SIS B AL B AE

rcu_system_clock_source_config

Wie B R G R

rcu_system_clock_source_get

SR AR e PR IRE PR

rcu_ahb_clock_config

Fic B AHB 4 T4 43 %

rcu_apbl_clock_config

fic & APB L i 7 40 4k %

rcu_apb2_clock_config

fic B APB2F & i 43 #5iik %

rcu_adc_clock_config

e B AD It e 7l 73 A %

rcu_ckout_config

fic B CKOUTH 8% 5 K 340 22 5L

rcu_pll_config fic B = PLLA #h
rcu_usart_clock_config Jic B R IR Bh
rcu_rtc_clock_config fic & RTCHY 4%
rcu_hxtal_prediv_config Hic B HXTALAE NP LU A V5445 R T
rcu_lIxtal_drive_capability_config it B LXTALRIEKE) /1
rcu_flag_get IRE B de e RS TSR F A br
rcu_all_reset flag_clear TEBRE AR E

rcu_interrupt_flag_get

SRR B e A1 CKM A T 5
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PE R $ 42 FR FE R Hcithig

rcu_interrupt_flag_clear T B b S
rcu_interrupt_enable R A 5 A R
rcu_interrupt_disable RF A 5 BTk R

rcu_osci_stab_wait

TR 5 A A 8 R A BT BRIR 5 g L iR S

rcu_osci_on FITF R s

rcu_osci_off PGS
rcu_osci_bypass_mode_enable {5 BE T S 55 P AR X
rcu_osci_bypass_mode_disable o i ) e 55 B A X

rcu_hxtal_clock_monitor_enable

5 BEHX T AL 4 s 41 28

rcu_hxtal_clock_monitor_disable

ok B HX T AL 4 s 41 e

rcu_irc8m_adjust_value_set

BB N EB8MHz RCHR 7 2 i i 51l

rcu_irc28m_adjust_value_set

B A HB28MHZz RCHR Y #s I i ¢ 1

rcu_voltage_key unlock

PR AV FL s B

rcu_deepsleep_voltage_set

BB IR R AR AR 5 A A% FL I

rcu_clock_freq_get

RMARGE B B

#2627 rcu_periph_enum

£ 3-246. ##4A rcu_periph_enum

R AR ThReR
RCU_DMA DMAI
RCU_CRC CRCI 4

RCU_GPIOA GPIOAI 4
RCU_GPIOB GPIOBI 4
RCU_GPIOC GPIOCIH
RCU_GPIOF GPIOFIH} 4
RCU_CFGCMP CFGCMPH 8
RCU_ADC ADCH} 4
RCU_TIMERO TIMEROIH %
RCU_SPIO SPIOH 4
RCU_USARTO USARTOI} 4
RCU_TIMER14 TIMER14it} 4
RCU_TIMER15 TIMER15H] £
RCU_TIMER16 TIMER16H]£f
RCU_DBGMCU DBGMCUF
RCU_TIMER2 TIMER2H 8
RCU_TIMERS5 TIMERSHT £
RCU_TIMER13 TIMER13I 4
RCU_WWDGT WWDGTH] &4
RCU_SPI1 SPI1i} 4
RCU_USART1 USART1H} &
RCU_I2C0 [2COH} 4t
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B R AR TheeHtiiR
RCU_I2C1 [2C1AT 4
RCU_PMU PMUF 4
RCU_RTC RTCH
227 rcu_periph_sleep_enum
% 3-247. 2K A rcu_periph_sleep_enum
AR AR DhRediR
RCU_SRAM_SLP SRAMIF g
RCU_FMC_SLP FMCHH
#MZEA reu_periph_reset_enum
% 3-248. 2627 rcu_periph_reset _enum
FRR A2 FR ThRestR

RCU_GPIOARST

5 i GPIOAN} &h

RCU_GPIOBRST

5 GPIOBIH 4

RCU_GPIOCRST

S AiGPIOCHT

RCU_GPIOFRST

H A GPIOF &

RCU_CFGCMPRST 5 K CFGCMPH &
RCU_ADCRST 5 L ADCH 4
RCU_TIMERORST A TIMEROM 4
RCU_SPIORST S SPIORT &
RCU_USARTORST 2 A USARTOR 4

RCU_TIMER14RST

H A TIMERL4R} &h

RCU_TIMER15RST

5 A TIMERLS 4

RCU_TIMER16RST

H A TIMER16I 4

RCU_TIMER2RST

S A TIMER2I 4

RCU_TIMERSRST

S A TIMERSI 4

RCU_TIMER13RST

H A TIMERL3I 4

RCU_WWDGTRST HAIWWDGTH 4
RCU_SPI1IRST A7 SPILA &
RCU_USART1RST 2 ATUSART LI 4
RCU_I2CORST B A712COMN 4
RCU_I2C1RST B A712C 1
RCU_PMURST 5 A7 PMUIK
2R reu_flag_enum
# 3-249. %A rcu_flag _enum
R AIR ThreHiA
RCU_FLAG_IRC40KSTB IRCAOK S b i
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FRIR 2 FR TheeHtiiR
RCU_FLAG_LXTALSTB LXTALREE b &
RCU_FLAG_IRC8MSTB IRC8MF& & i
RCU_FLAG_HXTALSTB HXTALFE b i
RCU_FLAG_PLLSTB PLLESE b
RCU_FLAG_IRC28MSTB IRC28MA& iE bR i
RCU_FLAG_V12RST V128 Mk &
RCU_FLAG_OBLRST OBLE fizbri&
RCU_FLAG_EPRST MRS B A bR
RCU_FLAG_PORRST HIR AR &
RCU_FLAG_SWRST A bR &

RCU_FLAG_FWDGTRST
RCU_FLAG_WWDGTRST

WALE TR ALFRE
LA R AR S

RCU_FLAG_LPRST RIhFEE AL bR &
22 recu_int_flag_enum
* 3-250. M Z2KA! rcu_int_flag _enum
R AR ThReR
RCU_INT_FLAG_IRC40KSTB IRCA0KE & H s &
RCU_INT_FLAG_LXTALSTB LXTALFRE s &
RCU_INT_FLAG_IRC8MSTB IRC8MZE H Wbz
RCU_INT_FLAG_HXTALSTB HXTALEE F Brbr &
RCU_INT_FLAG_PLLSTB PLLARE H Wi br &
RCU_INT_FLAG_IRC28MSTB IRC28MA& 5E H ik &
RCU_INT_FLAG_CKM CKMH Wi &

2K reu_int_flag_clear_enum

* 3-251. HZ2E! rcu_int_flag_clear_enum
B R A FR ThReAR
RCU_INT_FLAG_IRC40KSTB IRCAOKFS E H Wi i =6
RCU_INT_FLAG_LXTALSTB LXTALFSE H Wi s =8
RCU_INT_FLAG_IRC8MSTB IRC8MZS E H1 Wi B &
RCU_INT_FLAG_HXTALSTB HXTALF & th Wi fbr &
RCU_INT_FLAG_PLLSTB PLLEAE ks s &
RCU_INT_FLAG_IRC28MSTB IRC28MF&E H Wi e dm s
RCU_INT_FLAG_CKM CKMH BT BR AR &
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F2EHA recu_int_enum

R 3-252. M ZEA rcu_int_enum

FRR 2 FR TheedtiiR
RCU_INT_IRC40KSTB IRC40KHS £ Fa 5 h lhir
RCU_INT_LXTALSTB AR AR A S Hh
RCU_INT_IRC8MSTB IRCBMIN B33 5E Hh Wy
RCU_INT_HXTALSTB A7 v T S B A e R o R B

RCU_INT_PLLSTB PLLE 844 % Hh Wy
RCU_INT_IRC28MSTB IRC28MI i T 7

22 rcu_adc_clock_enum

% 3-253. #7267 rcu_adc_clock_enum

R AR ThReR
RCU_ADCCK_IRC28M_DIV2 ADCHI £l FIRC28M/2

RCU_ADCCK_IRC28M ADCHI £l FIRC28M
RCU_ADCCK_APB2_DIV2 ADCH ik FEAPB2/2
RCU_ADCCK_AHB_DIV3 ADCH] ik FEAPB2/2
RCU_ADCCK_APB2_DIV4 ADCH # ik £APB2/4
RCU_ADCCK_AHB_DIV5 ADCH] 1% #AHB/5
RCU_ADCCK_APB2_DIV6 ADCH g & #APB2/6
RCU_ADCCK_AHB_DIV7 ADCHI #i%E #AHB/7
RCU_ADCCK_APB2_DIV8 ADCH £k $APB2/8
RCU_ADCCK_AHB_DIV9 ADCHI #i% #AHB/9

2% rcu_osci_type_enum

# 3-254. %K rcu_osci_type_enum

AR ThRedtR
RCU_HXTAL AR R R AR 5 A
RCU_LXTAL AN IR 5 2
RCU_IRC8M IRC8MIR % %%

RCU_IRC28M IRCA8MIR ¥ 7%
RCU_IRC40K IRCAOKHR ¥ 7%
RCU_PLL_CK BYURH RIS

Br2$37 reu_clock_freq_enum

£ 3-255. #2A reu_clock_freq_enum

FR R A4 FR ThgesiR
CK_SYS RGN Bh
CK_AHB AHBH %
CK_APB1 APBLE£f
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FRIR 2 FR TheeHtiiR
CK_APB2 APB2F £
CK_ADC ADCIH}
CK_USART USARTI 4
¥ rcu_deinit

P ¥rcu_deinitfiiid W 3

# 3-256. B rcu_deinit

RHAAR rcu_deinit
RHE T void rcu_deinit(void);
Thked S HiRCU, ¥RCUTH 717 # HME AL I8 E
Jah kAt
1A F
B ASH{in}
S48 {out}
R EME

.
/* deinitialize the RCU */

rcu_deinit();

% rcu_periph_clock_enable
B #rcu_periph_clock_enablefffiid Il K%

* 3-257. H# rcu_periph_clock_enable

AR rcu_periph_clock_enable
RBE T void rcu_periph_clock_enable(rcu_periph_enum periph);
Thged {5 g F 1 B
Sethakt
AL
MASH{in}
periph RCU#ME, EfkZFrcu_periph_enum
RCU_GPIOx GPIOXxIH ff1(x=A,B,C,F)
RCU_DMA DMAIH %
RCU_CRC CRCH} £
RCU_CFGCMP CFGCMPH &
RCU_ADC ADCH} 4
RCU_TIMERXx TIMERXH]4#(x=0,2,5,13,14,15,16)
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RCU_SPIx SPIXE£f(x=0,1)
RCU_USARTX USARTXIH #/(x=0,1)
RCU_WWDGT WWDGTH} 4
RCU_I2Cx 12CxI 4 (x=0,1)
RCU_PMU PMUI 4
RCU_RTC RTCH
RCU_DBGMCU DBGMCUI %
S8 out}
AL
filan .

/* enable the USARTO clock */

rcu_periph_clock_enable(RCU_USARTO);

B % rcu_periph_clock_disable

B% $rcu_periph_clock_disable ik I, %

# 3-258. B # rcu_periph_clock_disable

R rcu_periph_clock_disable
BHETE void rcu_periph_clock_disable(rcu_periph_enum periph);
ThReR AEREAMEL B
vinve: i
A 7R F B
BASE{in}
periph RCU#ME, EfkZ#rcu_periph_enum
RCU_GPIOx GPIOxH #h(x=A,B,C,F)
RCU_DMA DMAIT £
RCU_CRC CRCH} 4
RCU_CFGCMP CFGCMPIR 4
RCU_ADC ADCH} 4
RCU_TIMERX TIMERXH}4#(x=0,2,5,13,14,15,16)
RCU_SPIx SPIxH£(x=0,1)
RCU_USARTx USARTXxHT#H(x=0,1)
RCU_WWDGT WWDGTH £
RCU_I2Cx 12CxH} #(x=0,1)
RCU_PMU PMUHT8h
RCU_RTC RTCH} %
RCU_DBGMCU DBGMCUF} %
H S ¥{out}
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54
/* disable the USARTO clock */

rcu_periph_clock_disable(RCU_USARTO);

% rcu_periph_clock_sleep_enable

bR %rcu_periph_clock_sleep_enablefifiid I T 3 :

& 3-259. ¥ rcu_periph_clock_sleep_enable

AT rcu_periph_clock_sleep_enable
R T void rcu_periph_clock_sleep_enable(rcu_periph_sleep_enum periph);
TheeHR FEMEIRAE AT, i e AN BC B
VS
AL
WANSH{in}
periph RCU4IM, Z#rcu_periph_sleep_enum
RCU_FMC_SLP FMCI
RCU_SRAM_SLP SRAMIK} 4
S8 {out}
|
‘ p A=A

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

rcu_periph_clock_sleep_enable(RCU_FMC_SLP);

¥ rcu_periph_clock_sleep_disable
PR #rcu_periph_clock_sleep_disablefifiif I, % -

# 3-260. EB¥ rcu_periph_clock_sleep_disable

R rcu_periph_clock_sleep_disable
RBRTE void rcu_periph_clock_sleep_disable(rcu_periph_sleep_enum periph);
Bl): K D% FEMERRAE AT, ZEREAMBCT Bf
SRR
B F R
BWASH{in}
periph RCU%M%, Z%rcu_periph_sleep_enum
RCU_FMC_SLP FMCH 4
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RCU_SRAM_SLP | SRAMIH

W H S {out}

B EE

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

rcu_periph_clock_sleep_disable(RCU_FMC_SLP);

B rcu_periph_reset_enable

B %krcu_periph_reset_enable it I T %

& 3-261. F¥ rcu_periph_reset_enable

AT rcu_periph_reset_enable
R T void rcu_periph_reset_enable(rcu_periph_reset_enum periph_reset);
Thgedtd e R AL
ek
AN
WANSH{in}
periph_reset RCU4MEE A, ZFrcu_periph_reset_enum
RCU_GPIOXRST = GPIOXH} 4 (x=A,B,C,F)
RCU_CFGCMPRST 5 L CFGCMPI} 4
RCU_ADCRST £ {7 ADCI 4
RCU_TIMERXRST =M TIMERXH] #1(x=0,2,5,13,14,15,16)
RCU_SPIXRST B SPIxH4H(x=0,1)
RCU_USARTXRST H R USARTXH £(x=0,1)
RCU_WWDGTRST A WWDGTH &
RCU_I2CxRST ZAL12CxHT £ (x=0,1)
RCU_PMURST 2 A PMUR
S {out}
|
& B fH
|

iy
/* enable SPIO reset */

rcu_periph_reset_enable(RCU_SPIORST);

B % rcu_periph_reset_disable

Bi%rcu_periph_reset_disabledfiid W, ~
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% 3-262. H¥ rcu_periph_reset_disable

HRE B rcu_periph_reset_disable
RBETE void rcu_periph_reset_disable(rcu_periph_reset_enum periph_reset);
ThRedtid AEREANAE AL
Sy
1% 18 F B
WANSH{in}
periph_reset RCU#MEE L, ZSFrcu_periph_reset_enum
RCU_GPIOXRST 4 ft &2 A7 GPIOXH}4f (x=A,B,C,F)
RCU_CFGCMPRST K fie 5 i1 CFGCMPH 4
RCU_ADCRST FBE 52 1 ADCHY 4
RCU_TIMERXRST 46t 5 AT TIMERXES #1(x=0,2,5,13,14,15,16)
RCU_SPIXRST e & A7 SPIXET 8 (x=0,1)
RCU_USARTXRST [ R 5 A USARTXIN 4 (x=0,1)
RCU_WWDGTRST 4 hE 2 A WWDGTIH 8
RCU_I2CxRST Kt 5 A7 12Cx 4 (x=0,1)
RCU_PMURST [ BE 52 A PMUR 4
it Z2H{out}
|
p A=A
|

i 4n:
[* disable SPI0 reset */

rcu_periph_reset_disable(RCU_SPIORST);

¥ rcu_bkp_reset_enable

i #rcu_bkp_reset_enablefiiid i, T %

* 3-263. ¥ rcu_bkp_reset_enable

AR rcu_bkp_reset_enable
R void rcu_bkp_reset_enable(void);
Thged i BEBKPE L
P Yas
1 F R
BANSE{in}
I Z%{out}
R EME
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54
/* reset the BKP domain */

rcu_bkp_reset_enable();

BB rcu_bkp_reset_disable

PR ¥rcu_bkp_reset_disablefiiid I, F %

R 3-264. K rcu_bkp_reset_disable

R HBFR rcu_bkp_reset_disable
T void rcu_bkp_reset_disable(void);
TiReftid A HEBKPE L
P e
BlvA A i
WANSH{in}
¥ Hi 2% {out}
& B {E
i

/* disable the BKP domain reset */

rcu_bkp_reset_disable();

BRi# rcu_system_clock_source_config
B ¥rcu_system_clock_source_config#ifiit I, N % -

+ 3-265. ¥ rcu_system_clock_source_config

o 84N rcu_system_clock_source_config
R E T void rcu_system_clock_source_config(uint32_t ck_sys);
ThRER [UWe ez N K
SR
B F R
BWASH{in}
ck_sys RGN B IE R
RCU_CKSYSSRC |
- - 1P CK_IRC8MHES £ NCK_SY SHY #h i
RC8M
RCU_CKSYSSRC
- - JEFECK_HXTALK #E RCK_SYSH i
HXTAL
RCU_CKSYSSRC_
BLL e FECK_PLLIN £ CK_SYSIN i
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s 3¥{out}

B EE

LR
/* configure the CK_HXTAL as the CK_SYS source */

rcu_system_clock_source_config(RCU_CKSYSSRC_HXTAL);

B % rcu_system_clock_source_get

P ¥rcu_system_clock_source_getfffiid . %

3+ 3-266. FK#H rcu_system_clock_source_get

AT rcu_system_clock_source_get
R uint32_t rcu_system_clock_source_get(void);
TRk TR R G BRI PR A
P e
BlvA A i
WASH{in}
¥ Hi 2% {out}
& EIE
uint32_t ‘ RCU_SCSS_IRC8M/RCU_SCSS_HXTAL/RCU_SCSS_PLL

Biltn.

uint32_t temp_cksys_status;
[* get the CK_SYS source */

temp_cksys_status = rcu_system_clock_source_get();

B %L rcu_ahb_clock_config
P ¥rcu_ahb_clock_configftiid I T 2

2 3-267. K% rcu_ahb_clock_config

RH AR rcu_ahb_clock_config
BHETE void rcu_ahb_clock_config(uint32_t ck_ahb);
Thkeig i, B AHBI B 751 53 A7 %
PRvS Lz
A1 F B
MASH{in}
ck_ahb AHBTI /M ST #
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RCU_AHB_CKSYS
DIVx HEFCK_SYSH #x 41l (x=1, 2, 4, 8, 16, 64, 128, 256, 512)
W H S {out}
& [EME

LR
[* configure CK_SYS/128 */

rcu_ahb_clock_config(RCU_AHB_CKSYS_DIV128);

B % rcu_apb1_clock_config
PR ¥rcu_apb1_clock_configffiid I, F %

& 3-268. H# rcu_apb1_clock_config

AT rcu_apbl_clock_config
HBR T void rcu_apb1_clock_config(uint32_t ck_apb1l);
TiReftid Fic, B APB LIS 73143 A 22
VRS s
B R
WANSH{in}
ck_apb1l APBLHI/ ATk 5
RCU_APB1 CKAH
‘B DIV_x HFECK_AHBR #hx 43 ifE HCK_APBLI £ (x=1,2,4,8,16)
Az {out}
|
& BB

(LUE
[* configure CK_AHB/16 as CK_APB1 */

rcu_apb1_clock_config(RCU_APB1_CKAHB_DIV16);

%t rcu_apb2_clock_config
PR ¥rcu_apb2_clock_configftiik W, % :

# 3-269. F¥ rcu_apb2_clock_config

R rcu_apb2_clock_config

HRHRTE void rcu_apb2_clock_config(uint32_t ck_apb2);
ThRestid FiC B APB2H i 5143 At

PRiS Jas
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AGNERSE
WMASH{in}
ck_apb2 APB2TI 73 Atk
RCU_APB2_CKAH
‘B DIV_x W ECK_AHBI #hx 3 /e NCK_APB2I 4t (x=1,2,4,8,16)
W H S {out}
R E{E
P

[* configure CK_AHB/8 as CK_APB2 */

rcu_apb2_clock_config(RCU_APB2_CKAHB_DIV8);

¥ rcu_adc_clock_config
B ¥rcu_adc_clock_configfffiid WL F % :

#* 3-270. H# rcu_adc_clock_config

R rcu_adc_clock_config
ka8 void rcu_adc_clock_config(rcu_adc_clock_enum ck_adc);
ThReHd B E adch Tl o) Ak £
P e
1 18 FH B4
BASE{in}
ck_adc ADC 43 #itide £, B4k Z#%rcu_adc_clock_enum
RCU_ADCCK_IRC2
B - i (IRC28M/2) 1ENCK_ADCHS #h
8M_DIV2
RCU_ADCCK_IRC2
oM 1% N H28M RCHR % s & NCK_ADCHS 8
RCU_ADCCK_AHB
- DIV - e PEAHBIN 4 Ix 23 451/E I CK_ADCIRHf (x=3,5,7,9)
_DIvx
RCU_ADCCK_APB
‘2 DIV - HEFAPB2H 81 KX/ 0/ E NCK_ADCHT 4 (x=2,4,6,8)
_DIVx
i Z24{out}
& [E{E

4
[* configure the ADC prescaler factor */

rcu_adc_clock_config(RCU_ADCCK_IRC28M);
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B %L rcu_ckout_config

B #rcu_ckout_confighifiid i F

X 3-271. H ¥ rcu_ckout_config

ik 8 rcu_ckout_config
PR T void rcu_ckout_config(uint32_t ckout_src, uint32_t ckout_div);
Thgedtig Jict B CKOUT i B e 18 e 4343 2 3
ekt
AGNERSE
HWASE{in}
ckout_src CKOUTH s ik
RCU_CKOUTSRC _
TG iy
NONE
RCU_CKOUTSRC_ N i
P EB28M RCHR 3% s i 4l
IRC28M
RCU_CKOUTSRC_ N .
3N HBA0K RCHR % B4
IRC40K
RCU_CKOUTSRC_ N »
IR AT SR A IR A8 B (LXTALD
LXTAL
RCU_CKOUTSRC
- - EPER A EICK_SYS
CKSYS
RCU_CKOUTSRC_ N .
Ve FE8M RCHR % A% it b
IRC8M
RCU_CKOUTSRC_ o .
TSI = A AR A B (HXTALD
HXTAL
RCU_CKOUTSRC
- - JEFECK_PLL 4
CKPLL_DIV1
RCU_CKOUTSRC
- - PeHE (CK_PLL/2) Wffh
CKPLL_DIV2
#MASH{in}
ckout_div CKOUT/H il & %4
RCU_CKOUT_DIVx # CKOUT Rk £ -4 (x=1,2,4,8,16,32,64,128)
S {out}
& [E{E

fBiltn.

/* configure the HXTAL as CK_OUT clock source */

rcu_ckout_config(RCU_CKOUTSRC_HXTAL, RCU_CKOUT_DIV1);
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B % rcu_pll_config
B #rcu_pll_configffiik W F %

R 3-272. EK#H rcu_pll_config

ik 8 rcu_pll_config
RBETE void rcu_pll_config(uint32_t pll_src, uint32_t pll_mul);
TiRedtig Fic B EPLLI B
yinve: Jig
B R
BAZSE{in}
pll_src PLLH #h s
RCU_PLLSRC_IRC ) ‘
&M DIV2 (IRC8M / 2) % i #5 Ay PLLI £ g i b i
RCU_PLLSRC_HXT
- AL - HXTALI B4 308 5 9 PLLIN i ) e A 8
B ASH{in}
pll_mul PLLH g 545+
RCU_PLL_MULx PLLERT &P * x (x = 2..32)
HH 2% {out}
IR [ B

it

[* configure the PLL */

rcu_pll_config(RCU_PLLSRC_HXTAL, RCU_PLL_MUL10);

B % rcu_usart_clock_config

R ¥rcu_usart_clock_configffiid WL~ % :

* 3-273. E# rcu_usart_clock_config

AR rcu_usart_clock_config
BHETE void rcu_usart_clock_config(uint32_t ck_usart);
ThgedtiR i B £ I ol
PSS 1o
TR FH R
WMASE{in}
ck_usart USARTO#ii A B 85
RCU_USARTOSRC
- HFECK_APB2I #{F yCK_USARTOM ¢
_CKAPB2
RCU_USARTOSRC
a HFECK_SYSH £ CK_USARTOH 4
_CKSYS
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RCU_USARTOSRC

1P CK_LXTALR £/ NCK_USARTOH] %

_LXTAL
RCU_USARTOSRC
- i FECK_IRC8MAT £14F NCK_USARTOR £
_IRC8M
iS4 {out}
& [EME

Blhn:

[* configure the USART */

rcu_usart_clock config(RCU_USARTOSRC_CKAPB?2);

%] rcu_rtc_clock_config

PR #rcu_rtc_clock _config#iliid i N % -

#* 3-274. B# rcu_rtc_clock_config

AT rcu_rtc_clock_config

R T void rcu_rtc_clock_config(uint32_t rtc_clock_source);

ThRedtiiR fic & RTCH 4

ekt

B FH R 2

BASH{in}

rtc_clock_source RTCH #h % F
RCU_RTCSRC_NO

- - AR A5 R I e

NE

RCU_RTCSRC_LX

- - HFECK_LXTALYE ARTCH 4

TAL

RCU_RTCSRC_IRC

- 40K - EFEN FI40K RCHR; as N B/ A RTCIN £
RCU_RTCSRC_HX L

- - IR A 8 A R 32 73 A E IR TCI AR

TAL_DIV32

AdSH{out}
p A Il

it

I* configure the RTC clock source selection */

rcu_rtc_clock_config(RCU_RTCSRC_IRC40K);
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B %L rcu_hxtal_prediv_config

PR #rcu_hxtal_prediv_configiffiid I %

R 3-275. EK# rcu_hxtal_prediv_config

ik 8 rcu_hxtal_prediv_config
PR T void rcu_hxtal_prediv_config(uint32_t hxtal_prediv);
ThgestiR Fic B HXTALAE A PLLE N5 540 T
So kAt
B R
BAZSE{in}
hxtal_prediv PLLE S 43 4 R - 16 4%

RCU_PLL_PREDVx

HXTALHIX 7 5/E APLLI & (x=1..16)

S48 {out}

IR [EE

it

[* configure the PLL clock source selection */

rcu_hxtal_prediv_config(RCU_PLL_PREDIV2);

B % rcu_Ixtal_drive_capability_config

i ¥reu_Ixtal_drive_capability_config i I, T

F 3-276. F¥ rcu_Ixtal_drive_capability_config

84N rcu_lIxtal_drive_capability_config
RBR T void rcu_lIxtal_drive_capability_config(uint32_t Ixtal_dricap);
ThigestiR Pt B LXTALBR S fiE
PR s
B A B
#MASH{in}
Ixtal_dricap LXTALLK ) &
RCU_LXTAL_LOW
13K 3N 11
DRI
RCU_LXTAL_MED
B - - IR )
LOWDRI
RCU_LXTAL_MED .
- - T K] )
HIGHDRI
RCU_LXTAL_HIGH L
- - LTI
DRI
A s {out}
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R AME

Blhn:

[* configure the LXTAL drive capability */

rcu_lIxtal_drive_capability_config(RCU_LAXTAL_LOWDRI);

K% rcu_flag_get
Hi#reu_flag_getfiiid WL T3

3 3-277. ¥ rcu_flag_get

AT rcu_flag_get
R FlagStatus rcu_flag_get (rcu_flag_enum flag);
BY) ) (2R SRERIN b A 8 M AME AR 6
VS s -
15 18 A e -
WANSH{in}
flag i B e AN R AL bR G, Z%reu_flag_enum
RCU_FLAG_IRC40 B
IRCAOKFE #7 &
KSTB
RCU_FLAG_LXTAL B
LXTALFRE b i
STB
RCU_FLAG_IRC8M B
IRCBMFER E AR it
STB
RCU_FLAG_HXTAL B
HXTALRZE bR &
STB
RCU_FLAG_PLLST o
5 PLLIN A2 b &
RCU_FLAG_IRC28 o
IRC28MFa s i &
MSTB
RCU_FLAG_V12RS .
T 1.2VHL R E bR &
RCU_FLAG_OBLR e
b i 2B K VA
ST
RCU_FLAG_EPRS . o
T ST B AR
RCU_FLAG_PORR N
FLYR B AR &
ST
RCU_FLAG_SWRS o
T AR bR
RCU_FLAG_FWDG L o
MSLE T TS A&
TRST
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RCU_FLAG_WWD -
- B WA R AR &
GTRST
RCU_FLAG_LPRST KB EE PR E
i Z4{out}
AL
| SETE{RESET

LR
[* get the clock stabilization flag */

if(RESET != rcu_flag_get(RCU_FLAG_LXTALSTB)){

}

¥ rcu_all_reset_flag_clear

i %reu_all_reset_flag_clearftiik L T %

#* 3-278. H# rcu_all_reset_flag_clear

R rcu_all_reset_flag_clear
R void rcu_all_reset_flag_clear(void);
TRk TR AR E AL
VS s
% 18 FH R
BASE{in}
2% {out}
IR EME
fl4n:

[* clear all the reset flag */

rcu_all_reset_flag_clear();

B % rcu_interrupt_flag_get

pR %reu_interrupt_flag_getf#iid . %

*® 3-279. H# rcu_interrupt_flag_get

BT rcu_interrupt_flag_get

RBETY FlagStatus rcu_interrupt_flag_get(rcu_int_flag_enum int_flag);
Bl): K D% RIS B AR v IR ] 4o B H WA 2

SRk
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5 18 FH BB 3
BMASH{in}
Int_flag HRT LR CKMAZE, &% rcu_int_flag_enum
RCU_INT_FLAG_IR B
IRCA0KA& & FH Wihs &
C40KSTB
RCU_INT_FLAG_L B
LXTALARE H Ibrhs &
XTALSTB
RCU_INT_FLAG_IR B
IRC8MA: 52 H Wi hr &
C8MSTB
RCU_INT_FLAG_H B
HXTALFSE H Wikr &
XTALSTB
RCU_INT_FLAG_P ~
PLLAZRE Fh Wrbs &
LLSTB
RCU_INT_FLAG_IR \ B
IRC28M7A& & H Wi ds &
C28MSTB
RCU_INT_FLAG_C N
HXT AL 4 BH 2E 1 b &
KM
¥ Hi 2% {out}
R EE
FlagStatus | SET & RESET

it

I* get the clock stabilization interrupt flag */

if(SET == rcu_interrupt_flag_get(RCU_INT_FLAG_HXTALSTB)X

}

B % rcu_interrupt_flag_clear
B ¥rcu_interrupt_flag_clearftfiid WL~ %

& 3-280. H# rcu_interrupt_flag_clear

H AT rcu_interrupt_flag_clear
BT void rcu_interrupt_flag_clear (rcu_int_flag_clear_enum int_flag_clear);
TheeHR T B HP BT 75 R B 4l BEL 2 BT bR R
Setakt -
B R -
MASH{in}
int_flag_clear I A 2 AN P ZE i bR B3 B, S %reu_int_flag_clear_enum

RCU_INT_FLAG_IR
C40KSTB_CLR

TERIRCA0KEa & bR &

RCU_INT_FLAG_L
XTALSTB_CLR

TS BRLXTALRS E Hh Wi bR &
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RCU_INT_FLAG_IR
C8MSTB_CLR

ERRIRC8MAA E T bR £

RCU_INT_FLAG_H
XTALSTB_CLR

EMEHXTALR € R e &

RCU_INT_FLAG_P
LLSTB_CLR

THERPLLASSE ks 5

RCU_INT_FLAG_IR
C28MSTB_CLR

ERIRC28MAR & H bR &

RCU_INT_FLAG_C
KM_CLR

T BRHXTALRS g fH 2E Wik &

W H S {out}

R EME

.

[* clear the interrupt HXTAL stabilization interrupt flag */

rcu_interrupt_flag_clear(RCU_INT_FLAG_HXTALSTB_CLR);

% rcu_interrupt_enable

i %rcu_interrupt_enabledffiid I, N 3K :

* 3-281. H# rcu_interrupt_enable

H AT rcu_interrupt_enable
RBETY void rcu_interrupt_enable (rcu_int_enum stab_int);
BP)):(37:3 ) {5 R AT B e v T
PR s -
B FH R 2 -
WASH{in}
stb_int N eh e b, BEAkS#reu_int_enum
RCU_INT_IRC40KS i
fi BEIRCAOKF& 52 HH T
B
RCU_INT_LXTALS )
T RELXTALRS & H
B
RCU_INT_IRC8MS )
I REIRC8MAR & b
B
RCU_INT_HXTALS
fH BEHXTALES E v iy
B
RCU_INT_PLLSTB A REPLLAS & H 7
RCU_INT_IRC28M )
STB {H BEIRC28ME& 5 H It

¥ 2% {out}
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B EE

LR
[* enable the HXTAL stabilization interrupt */

rcu_interrupt_enable(RCU_INT_HXTALSTB);

% rcu_interrupt_disable
PR #¥rcu_interrupt_disablefifiid I, K 3% -

& 3-282. F¥ rcu_interrupt_disable

RE AT

rcu_interrupt_disable

HBR T void rcu_interrupt_disable (rcu_int_enum stab_int);
ThRedtiiR Bk R IR piAS e v
VS
AN
WANSH{in}
stb_int WHePFesE R, BARZ%reu_int_enum

RCU_INT_IRC40KS
B

4 AEIRCA0K R 5 by

RCU_INT_LXTALS
TB

B RELXTALRS SE

RCU_INT_IRC8MS
TB

FRBEIRCBMAG SE T

RCU_INT_HXTALS
B

W REHXTALRS 2 T I

RCU_INT_PLLSTB

FREEPLLAZ E i

RCU_INT_IRC28M
STB

4 AEIRC28M A& 2 bt

iS5 {out}

IR B

4
[* disable the HXTAL stabilization interrupt */

rcu_interrupt_disable(RCU_INT_HXTALSTB);

B % rcu_osci_stab_wait

PR ¥rcu_osci_stab_waitfifiid I #:
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# 3-283. ¥ rcu_osci_stab_wait

RHAAR rcu_osci_stab_wait
PR T ErrStatus rcu_osci_stab_wait(rcu_osci_type_enum osci);
ThRedtid AR 28 A A A B AR 2R AT IR
Stk
% 1E A rcu_flag_get
WMANSE{in}
osci PR 2%25R, SF#rcu_osci_type_enum
RCU_HXTAL e R AR 4
RCU_LXTAL 33 R ARV 4%
RCU_IRC8M W #8M RCIR % #%
RCU_IRC28M W #E28M RCHR; 28
RCU_IRC40K P 40K RCHR; #5
RCU_PLL_CK IR EEI
HH 2% {out}
B E{E
ErrStatus SUCCESS & ERROR

it

[* wait for oscillator stabilization flag */

if(SUCCESS == rcu_osci_stab_wait(RCU_HXTAL)X

}

¥ rcu_osci_on
PR #¥rcu_osci_ondilfiid I .

* 3-284. H# rcu_osci_on

R AR rcu_osci_on

RBETY void rcu_osci_on(rcu_osci_type_enum 0sci);

ThRER R 2%

vinve: i

A1 F B
HWASH{in}
oscCi PR% 28251, SF#rcu_osci_type_enum

RCU_HXTAL s R AR A
RCU_LXTAL (BSEYEN TS A
RCU_IRC8M M #8M RCIR 2
RCU_IRC28M W #28M RCHE; 25
RCU_IRC40K W 40K RCHE % 2
RCU_PLL_CK BRAER
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s 3¥{out}

B EE

LR

[* turn on the high speed crystal oscillator */
rcu_osci_on(RCU_HXTAL);

¥ rcu_osci_off

P %ircu_osci_offfffid i N3

* 3-285. H# rcu_osci_off

H R rcu_osci_off
R void rcu_osci_off(rcu_osci_type_enum osci);
ThRedtiiR RHANRG 2%
VRS s
B R
WASH{in}
osci P2k, SH#rcu_osci_type_enum
RCU_HXTAL T AR AR
RCU_LXTAL R AR 2%
RCU_IRC8M P EB8M RCHR ¥ %
RCU_IRC28M P EB28M RCHR 2%
RCU_IRC40K M EBA0K RCHR; 28
RCU_PLL_CK HAEI
I S%{out}
|
& BB
|

it

[* 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, %

3 3-286. X% rcu_osci_bypass_mode_enable

RH AR rcu_osci_bypass_mode_enable
RBETY void rcu_osci_bypass_mode_enable(rcu_osci_type_enum osci);
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ThgedtiR 13 B % A o o 55 g A 2
Sethsft HXTALENEBILXTALENJZE (i e 4 1 2% I i 55 s A€ =i S8 E AL
1% 18 F B
MASH{in}
osci PR 22257, SF#rcu_osci_type_enum
RCU_HXTAL R A AR 2%
RCU_LXTAL IR A AR 3 o
S8 out}
‘ AL
|

il :
[* enable the high speed crystal oscillator bypass mode */

rcu_osci_bypass_mode_enable(RCU_HXTAL);

¥ rcu_osci_bypass_mode_disable
PR ¥rcu_osci_bypass_mode_disablefifiit I, % -

#* 3-287. H# rcu_osci_bypass_mode_disable

R rcu_osci_bypass_mode_disable
RBETY void rcu_osci_bypass_mode_disable(rcu_osci_type_enum osci);
TheeHR B BE IR i I b 55 A 5
oAt HXTALENBLLXTALENSL7E i REHR 5 % i B 55 % 45 2 e R AL
AL L
BASE{in}
osci IR AR, SFrcu_osci_type_enum
RCU_HXTAL O SRR A
RCU_LXTAL R AR 2%
2% {out}
‘ & B fH
|
(ZEE

/* disable the HXTAL clock monitor */

rcu_hxtal_clock_monitor_disable();

B %L rcu_hxtal_clock_monitor_enable

PR %rcu_hxtal_clock_monitor_enablefiik il %
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# 3-288. ¥ rcu_hxtal_clock_monitor_enable
RHAAR rcu_hxtal_clock_monitor_enable
PR T void rcu_hxtal_clock_monitor_enable(void);
TheeHR A B HXTALR o 15 0 28
Vi i
5 18 A R
MASH{in}
2% {out}
AL
il

/* enable the HXTAL clock monitor */

rcu_hxtal_clock_monitor_enable();

B ¥ rcu_hxtal_clock_monitor_disable

P %rcu_hxtal_clock_monitor_disableffiid 1L~ %

7 3-289. H# rcu_hxtal_clock_monitor_disable

R rcu_hxtal_clock_monitor_disable
R void rcu_hxtal_clock_monitor_disable(void);
ThReR W BEHXT AL 5 11 2%
Sa kit
% 18 FH R
WASH{in}
I S%{out}
IR EE

i 4n
/* disable the HXTAL clock monitor */

rcu_hxtal_clock_monitor_disable();

B % rcu_irc8m_adjust_value_set

P %ircu_irc8m_adjust_value_setfifiik I~ %
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#* 3-290. ¥ rcu_irc8m_adjust_value_set
RHAAR rcu_irc8m_adjust_value_set
RBETE void rcu_irc8m_adjust_value_set(uint32_t irc8m_adjval);
ThRedtid BLE P HB8MHZ RCHR % A5 b i B H
Sy
1% 18 F B
WANSH{in}
irc8m_adjval | IRC8MiE#4(H (0FOXLF2 i)
2% {out}
‘ AL
|
4.

/* set the IRC8M adjust value */

rcu_irc8m_adjust_value_set(0x10);

¥ rcu_irc28m_adjust_value_set
PR #reu_irc28m_adjust_value_setffiif I, T %

#* 3-291. H# rcu_irc28m_adjust_value_set

R rcu_irc28m_adjust_value_set
RBE T void rcu_irc28m_adjust_value_set(uint32_t irc28m_adjval);
ThRedtid VL P 28MHZz RCHR 45 i i i 2
VRS
AL L
BASE{in}
irc28m_adjval | IRC28M % (E (0FJOXLF2 fii))
#is%{out}
‘ & B fH
|

4
[* set the IRC28M adjust value */

rcu_irc28m_adjust_value_set(0x10);

B %L rcu_voltage_key_unlock

Bi%frcu_voltage_key_unlock#iik I, F %
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& 3-292. F# rcu_voltage_key_unlock

RHAAR rcu_voltage_key_unlock
R R TE void rcu_voltage_key_unlock(void);
ThReiR FARAE P P A7 2%
PR%S Lis
1 F pR 2
MASH{in}
2% {out}
AL

.

/* unlock the voltage key*/

rcu_voltage_key_unlock();

¥ rcu_deepsleep_voltage set

PR ¥rcu_deepsleep_voltage_setitliid i, F % :

#* 3-293. ¥ rcu_deepsleep_voltage_set

R rcu_deepsleep_voltage_set
RBE T void rcu_deepsleep_voltage_set(uint32_t dsvol);
ThReRR B B T R RS X b A
Vi Has
% 18 FH R
BWASE{in}
dsvol TR P R AR AR = P A
RCU_DEEPSLEEP
- V1o FEVR FERENRAE R N A% fE R 1.0V
RCU_DEEPSLEEP .
- Voo TELR B MEARAR 20 A% F R 0.9V
RCU_DEEPSLEEP .
- Vos TETR B MEHRAR 20 A% FE0.8V
RCU_DEEPSLEEP .
- V12 FEVR FE IR R A HE R 1.2V
#HHSH{out}
IR E{E

Biltn.
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/* set the deep-sleep mode voltage */
rcu_deepsleep_voltage set(RCU_DEEPSLEEP_V_1 0);
¥ rcu_clock_freq_get
PR ¥rcu_clock_freq_getfifiik W T %
% 3-294. B¥ rcu_clock_freq_get
RHAAR rcu_clock_freq_get
RHRE T uint32_t rcu_clock_freq_get(rcu_clock_freq_enum clock);
TIReREA SKILARGE . K2k DL MBI i
yinvs: i
A5 VR F B
BWASH{in}
clock ORI B ATI%, HAk S % reu_clock_freq_enum
CK_SYS RGWTBPITR
CK_AHB AHBHT &l A7i%
CK_APB1 APBLH £
CK_APB2 APB2H £ il %
CK_ADC ADCH} £ 41
CK_USART USARTH #h5iZR
¥ Hi 2% {out}
& [E{E
uint32_t \ RS B AHBI £1/APBLIE 4/ APB2 21/ ADCHY £/ USARTH £ 452
il :
uint32_t temp_freq;
[* get the system clock frequency */
temp_freq = rcu_clock_freq_get(CK_SYS);
3.15. RTC
SEI IR RTCHE B AER B H . AL TR RTCHLES, B & —AN3267 1 2t Hds
— AW AT . — N L L RTCH BHC B #7788 . 3 993.15.14118 TRTCHIZF
FaspF, &EI53.15. 20 RTCE R HHAT UL .
3.15.1.  AMEHFABHR
RTCA A7 & F R A1 N LR :
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% 3-295. RTC %75
FHRANR B RR
RTC_TIME RTCHY [f] 75 /7 2%
RTC_DATE RTCH A7 7 8%
RTC_CTL RTCH il 75 /7 2%
RTC_STAT RTCIRA 7R
RTC_PSC RTCT /3 475 17 2%
RTC_ALRMOTD RTC I #hOm ] H #1757 2%
RTC_WPK RTCERIFHHRL A A 4%
RTC_SS RTCIF> % 7 2%
RTC_SHIFTCTL RTCR LIz ) 25 478
RTC_TTS RTCHT [ R 8] 25 47 5%
RTC_DTS RTCIN )8k H 27 4745
RTC_SSTS RTCH} [ BT 27 47 35
RTC_HRFC RTCaifs B AR M 27 728
RTC_TAMP RTCIR N\ ZF 1748
RTC_ALRMOSS RTC I EF0ME b 25 4728
RTC_BKPO RTCH# 1 87717450
RTC_BKP1 RTCH& I 2 775 1
RTC_BKP2 RTCH& I 25 /7452
RTC_BKP3 RTCHA W% 17453
RTC_BKP4 RTCH W% 17454
3.15.2. A5 BE BB IR
RTCEE R AR W T LR
# 3-296. RTC FEEERH
FERE 2R PR R HiR
rtc_deinit B REZHRTCHAF 5
rtc_init VIHELRTC R 17 2%
rtc_init_mode_enter HANRTCHIMH A A
rtc_init_mode_exit 1B HRTCHIUH AR
_ ) 2 HFRTC_TIMEMNIRTC _DATEZ 748 5SAPBI 4R , 3F
rtc_register_sync_wait E_Bﬂ 52%7?%%%&%%?
rtc_current_time_get SREX 4 i 4 A 1) A H 3
rtc_subsecond_get RIS | R
rtc_alarm_config i BERTC 4
rtc_alarm_subsecond_config fic B RTC i i WA
rtc_alarm_get SELRTCIR &h
rtc_alarm_subsecond_get SRIMRTCH AL FME
rtc_alarm_enable fFHERTC [ b
rtc_alarm_disable JBERTC %P
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PERHAZ R

LAk €

rtc_timestamp_enable

{HHERTC I [a] %%

rtc_timestamp_disable

FBERTCIN [k

rtc_timestamp_get

SRIURT IR [ B ) A H 3

rtc_timestamp_subsecond_get

ARIXRTCI [ BV AP E

rtc_tamper_enable

fRERTCHR A
RBERTCHR AN

rtc_tamper_disable

rtc_interrupt_enable

{HHERTCHE & ) 187

rtc_interrupt_disable

RBERTCHRE H

rtc_flag_get

BRI SE H T AR A Ao

rtc_flag_clear

TRERAR E bR AL

rtc_alter_output_config fic B RTC % i IR
rtc_calibration_config fic B RTCRAE 7 748
) B AE 2 B 1] b3 S ek — A AN SR R B A I A4
rtc_hour_adjust o

rtc_second_adjust

VA RERTC 4 i B ] (1 B0 BRI A

rtc_bypass_shadow_enable

ERERTCH T3 A7 8%

rtc_bypass_shadow_disable

KBERTCH T2 f7- o

rtc_refclock_detection_enable

M RERTC S I Bk il T g

rtc_refclock_detection_disable

KBERTCSH M ek Il T e

ZE18(As rtc_parameter_struct

® 3-297. 45Tk rtc_parameter_struct

Member name

Function description

RTCAEAE: 0x0 - 0x99(BCD #&1X)

rtc_year
rtc_month RTCH#{H(BCD #%30)
rtc_date RTCH #{#: 0x1 - 0x31(BCD #%)

rtc_day_of week

RTCEWE(BCD )

RTC /ME{E: Ox1 - 0x12(BCD #%3X) or 0x0 - 0x23(BCD #%X)

rtc_hour
rtc_minute RTC/r#H{#: 0x0 - 0X59(BCD %)
rtc_second RTCH){#: 0x0 - 0X59(BCD #%X)

rtc_factor_asyn

RTC—5434iifE: Ox0 - OX7F

rtc_factor_syn

RTCIFA2 43 #5i{l: 0x0 - OX7FFF

rtc_am_pm

RTC AM/PM &

rtc_display_format

RTCH] [a]#% =X,

£E18(F rtc_alarm_struct

# 3-298. ¥4 rtc_alarm_struct

Member name

Function description

rtc_alarm_mask

RTCIl&h i it
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rtc_weekday_or_dat ) ) .
TRERTCH B2 H a2 21
e
rtc_alarm_day RTCHH & H #sk 21 LMEBCD #3X)
rtc_alarm_hour RTCIH & /N {E: 0x1 - 0x12(BCD #%3X%) or 0x0 - 0x23(BCD #%3X)
rtc_alarm_minute RTCIH £ 43 #H{E: 0x0 - 0X59(BCD #4X)
rtc_alarm_second RTCI £ b4 fE: Ox0 - 0X59(BCD #%X)
rtc_am_pm RTCIifl #F AM/PMA {8
ZEH3(AS rtc_timestamp_struct
£ 3-299. Zif4k rtc_timestamp_struct
Member name Function description
rtc_timestamp_mont N
) RTCHS [a]%k H 4
rtc_timestamp_date RTC I /a)&k H #I{H: 0x1 - 0x31(BCD #%&X)
rtc_timestamp_day RTCHI [A]# 2 JA{E(BCD #%=X)
rtc_timestamp_hour RTC [/ NE: 01 - 0x12(BCD #%3) or 0x0 - 0x23(BCD #%3X)
rtc_timestamp_minu
. RTCH] [A] #5431 {&: 0x0 - 0x59(BCD #%iX)
e
rtc_timestamp_seco ‘
d RTCH [a] B AP HE: 0x0 - 0X59(BCD 1% =)
n
rtc_am_pm RTCH [AIELAM/PMEE
£E3( rtc_tamper_struct
% 3-300. Z5#44E rtc_tamper_struct
Member name Function description
rtc_tamper_source RTCRZNALIYE
rtc_tamper_trigger RTCAZ N S A A ik v
rtc_tamper _filter RTC & N\ Aar il 7 H P Ao Wl 3 1) 75 B 1 0 SRR TR 3L
rtc_tamper_sample_ . o
RTCARNZEA: B P A5E AAar U SR A A
frequency
rtc_tamper_prechar N
RTCTE i % Ho o U5 ) 1 T3 72 . D e
ge_enable
rtc_tamper_prechar o ‘
i RTCHER N A H Tk SR A T F S 1], 4 SR PR FL D e s e
ge_time
rtc_tamper_with_tim .
RTCHER NI fid i I )38
estamp
ERE] rtc_deinit

B rte_deinithiid i F %
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* 3-301. FRH rtc_deinit

R IR rtc_deinit
R R R ErrStatus rtc_deinit(void);
ThREHR FALRKZHRTCH A%
SeRFME -
A FH R rcu_periph_reset_enable/ rcu_periph_reset_disable
MASH{in}
2% {out}
R IAME
ErrStatus | ERROREH{SUCCESS

it
[* reset most of the RTC registers®/

ErrStatus error_status = rtc_deinit();

ER{E] rtc_init

PR rte_initditid WL R 3%

% 3-302. R¥ rtc_init

R HZ R rtc_init
PR R ErrStatus rtc_init(rtc_parameter_struct* rtc_initpara_struct);
TiRestiR VI RTC A7 174
et -
RN -
BWMANSH{in}
rtc_initpara_struct ‘ VIEEI vk, ikl i 258 £5-297. Z&#fkrtc parameter struct
#is%{out}
‘ ]
R E{E
ErrStatus ‘ ERROR&E{SUCCESS

filtn:
* reset most of the RTC registers®/

ErrStatus error_status = rtc_init ();

%] rtc_init_mode_enter

BF#rtc_init_mode_enterdfiik W, R %
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# 3-303. R rtc_init_mode_enter
R IR rtc_init_mode_enter
PRARTY ErrStatus rtc_init_mode_enter(void);
TIReHR HENRTCHIMH AR
PR i -
A8 F R 4 .
MASH{in}
2% {out}
pA LA
ErrStatus | ERRORH, SUCCESS
il 4n:

[*enter RTC init mode*/

ErrStatus error_status = rtc_init_mode_enter ();

%] rtc_init_mode_exit

PR ¥rtc_init_mode_exitffiiR LR £

* 3-304. ¥ rtc_init_mode_exit

R TR rtc_init_mode_exit
PR R void rtc_init_mode_exit(void);
ThReHig IBHRTCHIAA A
PR i -
3 FH R e -
#MASH{in}
I S%{out}
& [E{E

il :

[*exit RTC init mode*/
rtc_init_mode_exit ();

%] rtc_register_sync_wait

B #rtc_register_sync_waitiifiik LN % -
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% 3-305. ¥ rtc_register_sync_wait
R IR rtc_register_sync_wait
PRARTY ErrStatus rtc_register_sync_wait(void);
£ HEPIRTC_TIMEMRTC_DATEZ 1748 SAPBI 4 [, I H.BH 5 27 1748
AR FrE & F - ‘Tﬁ%% NEhEE, I HBIR AR
B B
PR T3 -
8 A R 3 -
MASH{in}
BAZSE{in}
IR B fE
ErrStatus | ERRORE{SUCCESS
fi4n .

[*wait until RTC_TIME and RTC_DATE registers are synchronized with APB clock, and the
shadow registers are updated*/

ErrStatus error_status = rtc_register_sync_wait ();
%] rtc_current_time_get

B ¥rtc_current_time_getffiiR WL F £

F 3-306. ¥ rtc_current_time_get

R TR rtc_current_time_get
Zg- g Rit] void rtc_current_time_get(rtc_parameter_struct* rtc_initpara_struct);
ThReHR RIS A R )R H 4
et -
RN -
WMASH{in}
‘ ]
#is%{out}
rtc_initpara_struct ‘ WIUEAL S ¥ tA, SRt R 2 5% F#83-297, Liffrtc parameter struct
R EE
‘ ]

(LR
/*get current time and date*/
rtc_parameter_struct rtc_initpara_struct;

rtc_current_time_get (&rtc_initpara_struct);
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ER%] rtc_subsecond_get

PR #rtc_subsecond_getiifiik W, T %

& 3-307. B# rtc_subsecond_get

R IR rtc_subsecond_get
PRARTY uint32_t ric_subsecond_get(void);
ThReHR SREL /T ) AP
PRS Las -
e F R -
MASH{in}
¥ Hi 2% {out}
pAE
uint32_t | i 191 PP {1 (0X00-OXFFFF)

.

/*get current subsecond value*/

uint32_t sub_second = rtc_subsecond_get();

E&%Y rtc_alarm_config

PR #irte_alarm_configftiik W, % -

# 3-308. ¥ rtc_alarm_config

R HZ R rtc_alarm_config
PR R void rtc_alarm_config(rtc_alarm_struct* rtc_alarm_time);
TiRestiR Fic. & RTCI
et -
RN -
BWMANSH{in}
rtc_alarm_time | BN, SRR 5% #3298 Li#tkree alarm struct
‘ A Z%{out}
R EE

(LR
[*rtc_alarm_config*/
rtc_alarm_struct rtc_alarm_time;

rtc_alarm_config (&rtc_alarm_time);
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%] rtc_alarm_subsecond_config

P #rtc_alarm_subsecond_configfifiid I, %

% 3-309. H# rtc_alarm_subsecond_config

R IR rtc_alarm_subsecond_config
void rtc_alarm_subsecond_config(uint32_t mask_subsecond, uint32_t
B AR A
subsecond);
DhRediR fic & RTC % (19 WA E
PRiS dis -
5% F R 4 -
WMASH{in}
mask_subsecond il b D J L
RTC_MASKSSC 0 14 BE e R i B
RTC_MASKSSC 1 14 BEiZRTC_ALRMOSS_SSC[14:1], SSCIO)fzH i 8] VL AL
RTC_MASKSSC 2 14 BEizRTC_ALRMOSS_SSC[14:2], SSC[1:0]fz FH T i [a] UL fic
RTC_MASKSSC 3 14 BEizRTC_ALRMOSS_SSC[14:3], SSC[2:0]fz T i 6] UL fic
RTC_MASKSSC 4 14 BEizRTC_ALRMOSS_SSC[14:4], SSC[3:0]fz T i [a] UL fic
RTC_MASKSSC 5 14 BEizRTC_ALRMOSS_SSC[14:5], SSC[4:0]fz T i [a] UL fid
RTC_MASKSSC_6_14 FE#RTC_ALRMOSS_SSC[14:6], SSCI[5:0]f i i UL AL
RTC_MASKSSC_7_14 FE#RTC_ALRMOSS_SSC[14:7], SSCI[6:0]f7 i i UL Aic
RTC_MASKSSC_8_14 FE#RTC_ALRMOSS_SSC[14:8], SSC[7:0]f i i UL AL
RTC_MASKSSC_9_14 FE#RTC_ALRMOSS_SSC[14:9], SSCI[8:0]f i i UL AT
RTC_MASKSSC_10_1
B 4 T JE#i{RTC_ALRMOSS_SSC[14:10], SSC[9:0]h T i [AIIL AL
RTC_MASKSSC 11_1
- 4 - FE#RTC_ALRMOSS_SSC[14:11], SSC[10:0]4zH T i Al PLAg
RTC_MASKSSC 12 1
- A - FF#{RTC_ALRMOSS_SSC[14:12], SSC[11:0]fz/ T I JLg
RTC_MASKSSC 13 1
- A - FE#RTC_ALRMOSS_SSC[14:13], SSC[12:0]f T [a] UTAL
RTC_MASKSSC_14 JE#RTC_ALRMOSS_SSC[14], SSC[13:0]4zH FItf [a]ILAT
RTC_MASKSSC_NON
- c - TR, SSC[14:01fr A T it a PLAL
MAZSH{in}
subsecond ‘ ii] 4 SV F21E (0000 - OX7FFF)
I Z%{out}
‘ }
p A Il
‘ }

Biltn.

[*configure subsecond of RTC alarm*/
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rtc_subsecond_config(RTC_MASKSSC_9_14, 0x7FFF);

EKi#] rtc_alarm_enable

PR %irte_alarm_enablefiiiR I T %

# 3-310. H# rtc_alarm_enable

R IR rtc_alarm_enable
PRARTY void rtc_alarm_enable(void);
ThReHhid fERERTCHH B
PRS Las
He A F R
WASE{in}
|
S8 {out}

R EME

it
[*enable RTC alarm*/

rtc_alarm_enable();

%] rtc_alarm_disable

PR Hrtc_alarm_disablefffiid L N 2

% 3-311. B¥ rtc_alarm_disable

R TR rtc_alarm_disable
Zg- g Rit] ErrStatus rtc_alarm_disable(void);
ThReHig KAERTCIH b
PR i
3 FH R e
BWASH{in}
AHsH{out}
& [E{E
ErrStatus | ERRORHSUCCESS

fBiltn.

[*disable RTC alarm*/
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ErrStatus error_status = rtc_alarm_disable();

%Y rtc_alarm_get

PR #rtc_alarm_getfiid LT 3K

* 3-312. B# rtc_alarm_get

R IR rtc_alarm_get
PRARTY void rtc_alarm_get(rtc_alarm_struct* rtc_alarm_time);
ThReHhid FREXRTCIH
PRS Las -
He A R £ -
B ASH{in}
‘ ]
=¥ {out}
rtc_alarm_time | BNk, SRS #3-298 Lpthrec alarn struct
pAE
‘ .

(LUE
[*disable RTC alarm*/
rtc_alarm_struct rtc_alarm_time;

rtc_alarm_get (&rtc_alarm_time);

%] rtc_alarm_subsecond_get

P #rtc_alarm_subsecond_getdifiif i, % :

* 3-313. H# rtc_alarm_subsecond_get

LR rtc_alarm_subsecond_get

RHR R uint32_t rtc_alarm_subsecond_get(void);

ThReHid RHRTCIH & A H

ViR s -
BRI R -

WMASE{in}
#HHSH{out}
& [ {8
uint32_t | RTC il i 1.7 {£ (0x0-OX3FFF)

i
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/*get RTC alarm subsecond*/
uint32_t subsecond = rtc_alarm_subsecond_get();
K% rtc_timestamp_enable

B rcan_initfidk W 2.

X 3-314. KH rtc_timestamp_enable

PR TR rtc_timestamp_enable
R A void rtc_timestamp_enable(uint32_t edge);
ThRedhig ERERTCI A3k
Jevs At -
A P R -
WASH{in}
edge 6 5 W Fof 0 o A i ) ARG
RTC_TIMESTAMP_RIS
- - T S I TR A O
ING_EDGE
RTC_TIMESTAMP_FA
- - T BRI R B TR B AT O T
LLING_EDGE
AdSH{out}
& B {E

4
[*enable RTC time-stamp*/

rtc_timestamp_enable (RTC_TIMESTAMP_RISING_EDGE);

EK#] rtc_timestamp_disable

B %irtc_timestamp_disable iR W T % :

% 3-315. ¥ rtc_timestamp_disable

R R rtc_timestamp_disable
BREUR R void rtc_timestamp_disable(void);
ThRedhid K AERTCH a] K
ekt -
A F R A -
WASH{in}
‘ S ¥{out}
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R AME

Blhn:

[*disable RTC time-stamp*/

rtc_timestamp_disable ();

ERjE] rtc_timestamp_get

PR Hrte_timestamp_getdfiid W, N 3% -

#* 3-316. ¥ rtc_timestamp_get

E 2R rtc_timestamp_get

R HR R void rtc_timestamp_get(rtc_timestamp_struct* rtc_timestampy);

DiResiiR ARIRTCIR 5] BRI 3]0 H 341

SR -
A% F R 4 -

B ASH{in}
‘ ]
A s%{out}

rtc_timestamp

| W IR, ST BB #3299 SHIME rec timestamp struct

IR [EE

i1

/* get RTC timestamp time and date */

rtc_timestamp_struct rtc_timestamp;

rtc_timestamp_get(& rtc_timestamp);

ER%] rtc_timestamp_subsecond_get

PR rtc_timestamp_subsecond_getfifiiR . T % :

* 3-317. ¥ rtc_timestamp_subsecond_get

BB TR rtc_timestamp_subsecond_get
PR uint32_t rtc_timestamp_subsecond_get(void);
ThRefhi IRERTCI [ B A E
PS8 -
A F R A -
MASH{in}
A Z%{out}

209



Z

GigaDevice

GD32E23x [&] ¢ H e e

B EE

uint32_t ‘

RTCHY [H] & FHE

Blhn:

/* get RTC time-stamp subsecond */

uint32_t subsecond = rtc_timestamp_subsecond_get();

EKiZ] rtc_tamper_enable

B %irtc_tamper_enableffiik iR 2

# 3-318. B rtc_timestamp_enable

E K rtc_tamper_enable
Big- gLbitl void rtc_tamper_enable(rtc_tamper_struct* rtc_tamper);
ThReR fERERTCAR A
ekt -
A% F R 4 -
B ASH{in}
rtc_tamper ‘ tamperfb IR, IR RS % £3-300. L#frtc tamper struct
‘ A s%{out}
& BB

4
[* enable RTC tamper */
ric_tamper_struct rtc_tamper

rtc_tamper_enable(& rtc_tamper);

Ei#] rtc_tamper_disable

B %irtc_tamper_disablefiid WL T % -

* 3-319. K# rtc_tamper_disable

R FR rtc_tamper_disable
2 g Rit] void rtc_tamper_disable(uint32_t source);
ThRefhi KAERTCZ A
ekt -
A F R A -
MASH{in}
source 16 TE AR BE IR A SR YR

210



Z

GigaDevice

GD32E23x [&] ¢ H e e

RTC_TAMPERO RTC tamper0
RTC_TAMPERL1 RTC tamperl
I S${out}
AL
LR

[* disable RTC tamper */

rtc_tamper_disable(RTC_TAMPERO);

Ei#] rtc_interrupt_enable

B %irte_interrupt_enabledfiid LR 2

# 3-320. H# rtc_interrupt_enable

R FR rtc_interrupt_enable
Eig- gkl void rtc_interrupt_enable(uint32_t interrupt);
DhRediR fERERTCH 5 1
ekt -
A% F R 4 -
BWASH{in}
interrupt I T B A i R BT IR
RTC_INT_TIMESTAMP R 1) 8%+
RTC_INT_ALARM (T o
RTC_INT_TAMP AR A v B
2% {out}
‘ R
p A=A
‘ .

(LUE
/* enable specified RTC interrupt*/

rtc_interrupt_enable(RTC_INT_TAMP);

ERE] rtc_interrupt_disable

B irte_interrupt_disabledfiid LT %

3 3-321. H# rtc_interrupt_disable

BB TR rtc_interrupt_disable
BRBUR R void rtc_interrupt_disable(uint32_t interrupt);
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ThReHR KAERTCHG & i
PRiS dis -
5% F R 4 -
MASH{in}
interrupt EERE R BEMRTCHT
RTC_INT_TIMESTAMP I A T
RTC_INT_ALARM i) b v 7
RTC_INT_TAMP A2 A W
s 3¥{out}
| R
AL
‘ .
fil4n .
[* disble RTC ALARM interrupt */
rtc_interrupt_disable(RTC_INT_TAMP);
%] rtc_flag_get
PR Birte_flag_getfifiiR W R -
* 3-322. FK¥ rtc_flag_get
BREAFR rtc_flag_get
Zg- g Rit] FlagStatus rtc_flag_get(uint32_t flag);
ThReHR REUF E AR AL
SR -
A FH R -
MASH{in}
flag I 58 Wl AR H 1 o T
RTC_FLAG_RECALI_B X ‘ -
_RM%W - IR AR
RTC_FLAG_TAMP1 tamper 15 {F45 &
RTC_FLAG_TAMPO tamper 0FH/Fbr &
RTC_FLAG_TIMESTA B
M;_OVE;FLOW T [ B 0 R R
RTC_FLAG_TIMESTA -
- M; I B AR &
RTC_FLAG_ALARMO AlarmOR AR &
RTC_FLAG_INIT HBEAR B AR
RTC_FLAG_RSYN AT R ED AR
RTC_FLAG_YCM ETEE R E

RTC_FLAG_SHIFT

WAL DI RE B AR
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RTC_FLAG_ALARMO_ o
AlarmOfic & 7] 5 kr &
WRITTEN
i Z4{out}
& [EME
FlagStatus | SET 5 RESET

Blhn:

[* check time-stamp event flag */

FlagStatus = rtc_flag_get(RTC_FLAG_TIMESTAMP)

K%Y rtc_flag_clear

PR %irtc_flag_clearfiiif L F 3%

*® 3-323. HH rtc_flag_clear

AR rtc_flag_clear
Eig- gkl void rtc_flag_clear(uint32_t flag);
DhRediR TEBRTE E PR &AL
ekt -
A% F R 4 -
WMASH{in}
flag S AL R A YA
RTC_FLAG_TAMP1 tamper 1H#F7 &
RTC_FLAG_TAMPO tamper 0F#F47 &
RTC_FLAG_TIMESTA o
MP_OVERFLOW B TR0 b &
RTC_FLAG_TIMESTA X -
- M; I TR AR by 5
RTC_FLAG_ALARMO AlarmOk b &
RTC_FLAG_RSYN AT FDAR R
I S%{out}
‘ ]
p A Il

it

[* cleartime-stamp event flag */

rtc_flag_clear (RTC_FLAG_TIMESTAMP);
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ER%] rtc_alter_output_config

PK #rtc_alter_output_configftiid I N

% 3-324. B¥ rtc_alter_output_config

R IR rtc_alter_output_config
PRARTY void rtc_alter_output_config(uint32_t source, uint32_t mode);
ThReHhid M B RTC# F i g
PRiS dis -
5% F R 4 -
WASH{in}
source fREMHES
RTC_CALIBRATION_5 HLSER $h#iiZR N32768Hz I HRTC_PSC
12HZ NERIME, fiHi512Hz 55
RTC_CALIBRATION_1 HLSER #h#iZR N32768HzIF HRTC_PSC
HZ NEOME, fidilHz 55

RTC_ALARM_HIGH

HE T BB EAL, 51y

RTC_ALARM_LOW

HE TR RSB, 5K R

WANSH{in}

mode 25 R BR S S i 4 E i 51 (PCL3) AR =
RTC_ALARM OUTPU
- - T
T 0D
RTC_ALARM OUTPU
- - Ht g
T PP
iS5 out}

IR B

it

[* configure rtc alternate output source */

rtc_alter_output_config(RTC_ALARM_LOW, RTC_ALARM_OUTPUT_PP);

E&%] rtc_calibration_config

PR #rtc_calibration_configfifiid I, F %

# 3-325. ¥ rtc_calibration_config

Function name

rtc_calibration_config

Function prototype

ErrStatus rtc_calibration_config(uint32_t window, uint32_t plus, uint32_t

minus);

Function descriptions

e B RTCIAE R A74%

214



Z

GigaDevice

GD32E23x [&] ¢ H e e

Precondition
The called functions -
HASH{in}
window R D
RTC_CALIBRATION_ .
WS RTCCLK = 32768 Hz{E32F 15 1 i 14 2exp20 RTCCLK J& #
WINDOW_32S
RTC_CALIBRATION_ o
WIHRRTCCLK = 32768 Hz{E16F0 151k T 1t N 2exp19 RTCCLK /& 1
WINDOW_16S
RTC_CALIBRATION_ .
WIHRRTCCLK = 32768 Hz E8FP 1 i i 34 in2expl8 RTCCLKJH #A
WINDOW_8S
WMASH{in}
plus B nEE AR TClk
RTC_CALIBRATION_P ] ‘
2048 RTChk M8 i — MRTCHK
LUS_SET
RTC_CALIBRATION_P i
Joszm
LUS_RESET
WASH{in}
minus TERSHE B T HATIRTCYk 2> A I 44 (0%0 - OX1FF)
Output parameter{out}
Return value
ErrStatus ERRORE{SUCCESS

Biltn.

I* configure RTC calibration register*/

ErrStatus

error_status

= rtc_calibration_config(RTC_CALIBRATION_WINDOW 328,

RTC_CALIBRATION_PLUS_SET, 0x1FF);

E&%q rtc_hour_adjust

PR #rtc_hour_adjustfifiid I, K %

* 3-326. H# rtc_hour_adjust

R FR rtc_hour_adjust
BREUR R void rtc_hour_adjust(uint32_t operation);
DiRediR TS AE 21 B ) b 38 0 B D — A /N SR N BT A B A 4 A B
ekt -
A F R A -
MASH{in}
operation /NS R B AR
RTC_CTL_A1H B In—AN /N
RTC_CTL_S1H > — AN /N
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s 3¥{out}

B EE

LR
[* adjust the daylight saving time by adding one hour from the current time */

rtc_hour_adjust(RTC_CTL_A1H);

H ¥ rtc_second_adjust

PR rtc_second_adjustiffiid WL N 3£

* 3-327. ¥ rtc_second_adjust

R FR rtc_second_adjust
Eig- gkl ErrStatus rtc_second_adjust(uint32_t add, uint32_t minus);
ThReHiR THEERT C 24 i B ] () A B A2
SR -
AN -
WASH{in}
add £ 24 T ] _E 38 B 1S s A8
RTC_SHIFT_ADD1S_R
ESET AR
RTC_SHIFT_ADD1S_S . ‘
- E'F - TE 24 {7 s 1) 384 I 140
BASH{in}
minus | 74T )L 1R SR (0XO - OXTFFF)
Az {out}
‘ .
& BB
‘ .

4
/* adjust RTC second or subsecond value of current time */

ErrStatus error_status = rtc_second_adjust(RTC_SHIFT_ADD1S_SET, 0Q);

% ¥ rtc_bypass_shadow_enable

B ¥irtc_bypass_shadow_enablefffiik W, T % :

# 3-328. ¥ rtc_bypass_shadow_enable

R FR rtc_bypass_shadow_enable
PR void rtc_bypass_shadow_enable(void);
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IhREHIR HRERTCH T3 A7 4%
PRI Jis -
1 R -
MASH{in}
A sH{out}
& EHE
it

[* enable RTC bypass shadow registers function*/

rtc_bypass_shadow_enable();

H ¥ rtc_bypass_shadow_disable

PR 8irtc_bypass_shadow_disablefffiit I, N 3£

#* 3-329. ¥ rtc_bypass_shadow_disable

AR rtc_bypass_shadow_disable

Big- gLbitl void rtc_bypass_shadow_disable (void);

ThReR KRAERTCHR, 2717 2%

PR i -
A% 18 P R 5 -

BASE{in}
I S%{out}
& [E{E

4
[* disable RTC bypass shadow registers function®*/

rtc_bypass_shadow_disable ();

B ¥ rtc_refclock_detection_enable

pF #rtc_refclock _detection_enablefifiit W, T -

* 3-330. ¥ rtc_refclock_detection_enable

R FR rtc_refclock_detection_enable
BRBUR R ErrStatus rtc_refclock_detection_enable(void);
DiReHiR ERERTCS A I PRI T At
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YR/ Yas -
18 REL rtc_init_mode_enter/rtc_init_mode_exit
WANSH{in}
I S%{out}
R E{E
ErrStatus ERROR # SUCCESS
il :
I* enable RTC reference clock detection function*/
ErrStatus error_status = rtc_refclock_detection_enable();
H¥ rtc_refclock_detection_disable
PR irte_refclock_detection_disablefffiid L 3%
# 3-331. B rtc_refclock_detection_disable
AR rtc_refclock_detection_disable
Big- gLbitl ErrStatus rtc_refclock_detection_disable(void);
ThReR KRAERTCZH il o
SR -
AR F R 3 rtc_init_mode_enter/rtc_init_mode_exit
MASH{in}
I S%{out}
& [E{E
ErrStatus ERROR or SUCCESS
4.
[* disableRTC reference clock detection function*/
ErrStatus error_status = rtc_refclock_detection_disable ();
3.16. SPI
SPI/12SHE Y AT LLid ik SPIFM Y EI2S H AN 5 7 i 2 b AT 5 . & 173.16. 148 1 SPI/I2S
27 2e 3, 113.16.2%F SPII2SFE R HGEAT i A -
3.16.1.  AMEEFHRUH

SPI/I12SEF 78 FR I N R TR
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% 3-332. SPI/12S #7452
FHRANR B RR
SPI_CTLO il A 47250
SPI_CTL1 il e A28 1
SPI_STAT N2
SPI_DATA HafE o 2%
SPI_CRCPOLY CRCZ A H 728
SPI_RCRC B CRCZ 188
SPI_TCRC KILCRCHF#:
SPI_I2SCTL 12S#5 | 27 A7 2%
SPI_I2SPSC 2S£ 73 425 74
SPI_QCTL VY % SP I ) 7 A7
3.16.2.  AMEFERETLEA

SPI/12S [ s B R W1 N K TR
% 3-333. SPI/12S FE %

FERREZ R FE R Hi iR
spi_i2s_deinit HHISPII2S
spi_struct_para_init ¥ SPILE M BT S8 L N ERIAE
spi_init WILEASPI
spi_enable ffifESPI
spi_disable ERESPI
i2s_init ¥iaateI2s
i2s_psc_config fic. B 12S Tl 43 S92
i2s_enable {F5EI2S
i2s_disable #EEEI2S

spi_nss_output_enable

{HEEPI NSSHiH!

spi_nss_output_disable

#EGESPI NSSH

spi_nss_internal_high

NSSH A FNSS 5] s =

spi_nss_internal_low

NSSH A FNSS 5| A

spi_dma_enable

{fifeSPI DMAT)#E

spi_dma_disable

#hEESPI DMAT)fE

spi_transmit_odd_config

fic B SPIIE I DMAK 1% K3 S B0 B 2 755

spi_receive_odd_config

fic B SPIiE i DMAFE Y B K $0 s S B0 T 275

spi_i2s_data_frame_format_config Hit &SP i 5
spi_fifo_access_size_config it & SPI FIFOUj 8] K/
spi_bidirectional_transfer_config TiC & SPI ) Hd AL 4 77 1)
spi_i2s_data_transmit RIEH A
spi_i2s_data_receive Bl

spi_crc_polynomial_set

% E SPIfFICRCZ Wi H

spi_crc_polynomial_get

FREUSPIfICRCZ Wi H
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PERHAZ R

FE R Hcithig
spi_crc_length_set ¥ BSPI CRCK
spi_crc_on FIFFSPIFICRCY) R
spi_crc_off

K HISPIFICRCIIHE

spi_crc_next

W ESPIT — & EdE NCRCE

spi_crc_get

SPIFREXCRCA

Spi_ti_mode_enable

{HAESPI TR,

spi_ti_mode_disable

AREESPI TIHE

spi_nssp_mode_enable

i fESPI NSSHk
spi_nssp_mode_disable #EESPI NSSIKk g
gspi_enable fffEPUZE SPIAE
qgspi_disable XL ZE SPIfE
gspi_write_enable ffifE ULk SPIE
gspi_read_enable i RE DU SPITE

gspi_io23_output_enable

{fiESPI_IO2F1SPI_IO3%i !

gspi_io23_output_disable

ZEEESPI_IO2F1SPI_IO3%iH

spi_i2s_flag_get FREUSPIN2SHr RS
spi_i2s_interrupt_enable {ERESPI/12S T
spi_i2s_interrupt_disable AEBESPI/I2S I
spi_i2s_interrupt_flag_get FRELSPI/I2S Wik 7

spi_crc_error_clear

&SPl CRCAHEFREIRS

LMtk spi_parameter_struct

% 3-334. Z5H4k spi_parameter_struct

BB ABFR

ThRetR

device_mode

FEHLBB A E
(SPI_MASTER, SPI_SLAVE)

trans_mode

fefaial
(SPI_TRANSMODE_FULLDUPLEX, SPI_TRANSMODE_RECEIVEONLY,
SPI_TRANSMODE_BDRECEIVE, SPI_TRANSMODE_BDTRANSMIT)

frame_size

Hodfm vkt 2 &
(SPI_FRAMESIZE_xBIT, x=4,5,..16)

nss

NSS HH #2F Bhs AF 4 i e &
(SPI_NSS_SOFT, SPI_NSS_HARD)

endian

R i 8 /) g 4 G B
(SPI_ENDIAN_MSB, SPI_ENDIAN_LSB)

clock_polarity_phas
e

AR FIARAPERC 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

T A I &
(SPI_PSC_n (n=2,4,8,16,32,64,128,256))
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BB spi_i2s_deinit

PR ¥spi_i2s_deinitffiik W T £

# 3-335. EH spi_i2s_deinit

ik 8 spi_i2s_deinit
PR T void spi_i2s_deinit(uint32_t spi_periph);
TiRedtig ZAHISPIN2S
VRS s
7R F B4 rcu_periph_reset_enable / rcu_periph_reset_disable
WMASH{in}
spi_periph A SPIX
SPIx x=0,1
‘ A s%{out}
‘ p A=A

it :
/* reset SPIO */

spi_i2s_deinit(SPI0);
R spi_struct_para_init

B ¥spi_struct_para_initffiik I F -

% 3-336. HAHL spi_struct_para_init

R spi_struct_para_init
R E T void spi_struct_para_init(spi_parameter_struct* spi_struct);
Thged 4 SPILE RS HA R BRI E
SR
AL
BWANSH{in}
|
¥ Z¥{out}
spi_struct ‘ SPIWIUEAL I, SEMtk R i 5% F3-334. L#spi parameter struct
p A Il
|

(LR
[* initialize the parameters of SPI */
spi_parameter_struct spi_init_struct;

spi_struct_para_init(&spi_init_struct);
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B spi_init
PR Kspi_inithiik W 7

£ 3-337. H¥ spi_init

ik 8 spi_init
PR T ErrStatus spi_init(uint32_t spi_periph, spi_parameter_struct* spi_struct);
ThgestiR WIHALSPI
VRS s
AN
BAZSE{in}
spi_periph A& SPIX
SPIx x=0,1
B ASH{in}
spi_struct ‘ WILEAL SRR, SRR R 51575 283-334. 42 fspi parameter struct
A s%{out}
|
B E{E
ErrStatus ‘ ERRORE{# SUCCESS

.

/* initialize SPI10 */

spi_parameter_struct spi_init_struct;

ErrStatus errstatus = ERROR,;
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_TRANSMODE_BDTRANSMIT;

= SPI_MASTER;
= SPI_FRAMESIZE_8BIT:

= SPI_CK_PL_HIGH_PH_2EDGE;
= SPI_NSS_SOFT:

= SPI_PSC_8;

= SPI_ENDIAN_MSB;

errorstatus = spi_init(SPI0, &spi_init_struct);

&% spi_enable
PR %spi_enablefiiik W N #:

& 3-338. Xi¥} spi_enable

B2

spi_enable
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RHRE T void spi_enable(uint32_t spi_periph);
TheeHR i BESPI
Vi i
5 18 A R
WASH{in}
spi_periph AMESPIX
SPIx x=0,1
2% {out}
AL
il :
[* enable SPIO */
spi_enable(SPI0);
¥ spi_disable
P Hspi_disabledfifiid W% -
& 3-339. K¥ spi_disable
R spi_disable
BHETE void spi_disable(uint32_t spi_periph);
TheeHR 2EBESPI
Vi Has
A 7R F B
BASE{in}
spi_periph A& SPIX
SPIx x=0,1
¥ 2% {out}
& BB
4

[* disable SPI0 */
spi_disable(SPI0);
¥ i2s_init

PR #ki2s_inithiik WS %
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R 3-340. ER¥i2s_init
BB AR i2s_init
R void i2s_init(uint32_t spi_periph,uint32_t mode, uint32_t standard, uint32_t
ckpl);
TIReREA WItEtk12S
Sy
% 78 F B
WMASH{in}
spi_periph AMESPIX
SPIx x=0
WMASH{in}
mode 2SIz AT
I2S_MODE_SLAVE
- - 12S AHL A IEAE
X
I2S_MODE_SLAVE N
12S ALz AR =
RX
I2S_MODE_MASTE
- - 12SEH AKX
RTX
I2S_MODE_MASTE
- - 12S T LB
RRX
BWASH{in}
standard [2ShrifEik %
I2S_STD_PHILLIPS 12S KR FR e
I12S_STD_MSB 12S MSBX} 55 #rfE
I2S_STD_LSB 12S LSBXf S hnifE
I2S_STD_PCMSHO N
- = 12S PCMJE il b
RT
I2S_STD_PCMLON -
- (—3 12S PCMHK b
#MASH{in}
ckpl 12875 AR ZS I B AR 1
I2S_CKPL_LOW 12S_CKZS AR S MK T
[2S_CKPL_HIGH 12S_CKZS AR ZS A LT
I Z%{out}
p A Il

Bilhn:
/* initialize 12S0 */

i2s_init(SPI0, 12S_MODE_MASTERTX, 12S_STD_PHILLIPS, 12S_CKPL_LOW);
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K% i2s_psc_config
PR #i2s_psc_configitiid i N %

X 3-3M1. HK¥ i2s_psc_config

ik 8 i2s_psc_config
R HET void i2s_psc_config(uint32_t spi_p(?riph, uint32_t audiosample, uint32_t
frameformat, uint32_t mckout);
TR TiC & 1 2S T S 2
VRS s -
7R F B4 rcu_clock_freq_get
WASH{in}
spi_periph HMAESPIX
SPIX x=0
WMANSE{in}
audiosample 12S 3 AR FEA R

12S_AUDIOSAMPL

FACRAEANFR N8KHzZ

E_8K
12S_AUDIOSAMPL L \
EWCR AR N11KHZ
E_11K
12S_AUDIOSAMPL L \
EWCRFEIR N 16KHZ
E_16K
12S_AUDIOSAMPL L \
IR FE AR N 22KHZ
E_22K
12S_AUDIOSAMPL . .
TR RS A 32KHZ
E_32K
12S_AUDIOSAMPL .
IR FEANR R 44KHZ
E_44K
12S_AUDIOSAMPL . .
TR RS R 48KHZ
E_48K
12S_AUDIOSAMPL . .
TR FE AR H96KHZ
E_96K
12S_AUDIOSAMPL - \
AR FEIZ 192KHZ
E_192K
MAZSH{in}
frameformat 12 SH i K B A i K

12S_FRAMEFORMA
T_DT16B_CH16B

12SEHE K 16, EiEKE N16M07L

12S_FRAMEFORMA
T_DT16B_CH32B

12SEHE K 16, EiEKE 32107

12S_FRAMEFORMA
T_DT24B_CH32B

12SEHE K& h24hr, EiEKE AN32107

12S_FRAMEFORMA

2SR K 3247, BB K 3241
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T _DT32B_CH32B
HASH{in}
mckout 12S_MCKHi i i
[2S_MCKOUT_ENA
12S_MCK#i Hi f#i B
BLE
12S_MCKOUT_DIS
12S_MCK#gi Hi 2% E
ABLE
iS4 {out}
R EME
.

[* configure 12S0 prescaler */

i2s_psc_config(SPI0, [2S_AUDIOSAMPLE_44K, [2S_FRAMEFORMAT DT16B_CH16B,
12S_MCKOUT _DISABLE);

¥ i2s_enable

PR #i2s_enabledtiik W~ % -

# 3-342. ¥# i2s_enable

R i2s_enable
BB void i2s_enable(uint32_t spi_periph);
ThigestiR fifEI2S
PR s
A 7R F B
BASE{in}
spi_periph A& SPIX
SPIx x=0
‘ #is%{out}
P
|
(ZEE

/* enable 12S0 */

i2s_enable(SPI10);

K% i2s_disable

P %i2s_disabledfliid W~ % -
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# 3-343. E#i2s_disable
RHAAR i2s_disable
RBETE void i2s_disable(uint32_t spi_periph);
ThRedtid 2Efe12S
Sy
1% 18 F B
WANSH{in}
spi_periph AMESPIX
SPIx x=0
2% {out}
‘ IR [ B
|
l4m

[* disable 12S0 */

i2s_disable(SPI0);

¥ spi_nss_output_enable

P %ispi_nss_output_enablefffiik W, T %

# 3-344. X¥ spi_nss_output_enable

AR spi_nss_output_enable
RBR T void spi_nss_output_enable(uint32_t spi_periph);
ThRedtid fEfESPI NSSHi
vinve: i
A 7R F B
BASH{in}
spi_periph A& SPIX
SPIx x=0,1
S {out}
‘ P
|

4
/* enable SPI0O NSS output */

spi_nss_output_enable(SPI0);

¥ spi_nss_output_disable

B #spi_nss_output_disabledtiik I, T %
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# 3-345. W spi_nss_output_disable

RHAAR spi_nss_output_disable
PR T void spi_nss_output_disable(uint32_t spi_periph);
ThRedtid AERESPI NSSHiI
Sy
1% 18 F B
WANSH{in}
spi_periph AMESPIX
SPIx x=0,1
s 3¥{out}
‘ IR [ B
|

10
/* disable SP10 NSS output */

spi_nss_output_disable(SPI0);
¥ spi_nss_internal_high

P ¥ispi_nss_internal_high#tfiik W T %

#* 3-346. ¥ spi_nss_internal_high

AR spi_nss_internal_high
RBR T void spi_nss_internal_high(uint32_t spi_periph);
ThRedtid NSSH A FNSS 5| L m
vinve: i
A 7R F B
BASH{in}
spi_periph MK SPIX
SPIx x=0,1
S {out}
‘ P
|

4

/* SPI0O NSS pin is pulled high level in software mode */
spi_nss_internal_high(SPI0);

¥ spi_nss_internal_low

Bk #ispi_nss_internal_low#iik W, T %
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& 3-347. B# spi_nss_internal_low

RHAAR spi_nss_internal_low
PR T void spi_nss_internal_low(uint32_t spi_periph);
ThRedtid NSSH A TNSS 5| HIFLAI
Sy
1% 18 F B
WANSH{in}
spi_periph AMESPIX
SPIx x=0,1
s 3¥{out}
‘ IR [ B
|
it

/* SPIO NSS pin is pulled low level in software mode */
spi_nss_internal_low(SPI0);
¥ spi_dma_enable

P %¥spi_dma_enableftiif I, T

7 3-348. X# spi_dma_enable

AR spi_dma_enable
R E T void spi_dma_enable(uint32_t spi_periph, uint8_t dma);
ThRedtid fifESPI DMATfE
vinve: i
A 7R F B
BWANSH{in}
spi_periph HMESPIX
SPIx x=0,1
BWMANSH{in}
dma SPI DMAEZ
SPI_DMA_TRANSM -~
- I; SPIAIEZE 1 X DMATE FE
SPI_DMA RECEIV -~
- E— SPIZ Y Z I X DMASE fE
28 {out}
|
p A Il
|

Biltn.
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/* enable SPIO0 transmit data DMA function */

spi_dma_enable(SPI0, SPI_DMA_TRANSMIT);

¥ spi_dma_disable
i ¥ispi_dma_disablefiliid i, N % :

£ 3-349. H# spi_dma_disable

R spi_dma_disable
RHRE T void spi_dma_disable(uint32_t spi_periph, uint8_t dma);
ThRedtid 256:SPI DMATfig
yinvs: i
A5 VR F B
BWASH{in}
spi_periph A& SPIX
SPIx x=0,1
WANSH{in}
dma SPI DMARER
SPI_DMA_TRANSM
- I; SPIki% % X DMAT fE
SPI_DMA_RECEIV
- E‘ SPIZ I X DMAfE fE
S8 {out}
|
p A=A
|

it :
[* disable SPI0 transmit data DMA function */

spi_dma_disable(SPIO, SPI_DMA_TRANSMIT);

BK# spi_transmit_odd_config
B #spi_transmit_odd_configftiid I~ %

# 3-350. ¥ spi_transmit_odd_config

R spi_transmit_odd_config
R HETE void spi_ transmit_odd _config(uint32_t spi_periph, uint16_t odd);
Bl): 2 %) Hic E SP I i DMAK I [ 8 S B0 5 25 8
vinve: Jis
A 8 F B
BWASH{in}
spi_periph A& SPIX
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SPIx x=1
WMASH{in}
odd DMAH I K32 )75 H0e A 408 2 1R 5
SPI_TXDMA_EVEN DMARIE 71 502 i 4L
SPI_TXDMA_ODD DMARIE M 71502 7 4L
‘ i Z4{out}
AL
|

(LR
/* configure SPI1 total number of data to transmit by DMA is odd */

spi_ transmit_odd _config(SPI11, SPI_TXDMA_ODD);

¥ spi_receive_odd_config
% %spi_receive_odd_configdtii I, T %

#* 3-351. ¥ spi_receive_odd_config

R spi_receive_odd_config
BHE T void spi_ receive_odd _config(uint32_t spi_periph, uint16_t odd);
Thgedd Fic & SP Il DMAE R 1 B S AR B A 7 4L
SR
B FH R 2
MASH{in}
spi_periph A& SPIX
SPIx x=1
MASH{in}
odd DMAHE TE B ) =777 20 35 08 2 1 4L
SPI_RXDMA_EVEN DMAB I 75 $ = AR 4T
SP|_RXDMA_ODD DMABIR I 75 $ 2 77
S {out}
|
I EE
|

fBiltn.
[* configure SPI1 total number of data to receive by DMA is odd */

spi_ receive_odd _config(SPI1, SPI_RXDMA_ODD);

BKi# spi_i2s_data_frame_format_config

B #¥(spi_i2s_data_frame_format_config#iliik . %
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* 3-352. ¥ spi_i2s_data_frame_format_config

RHAAR spi_i2s_data_frame_format_config
R ErrStatus spi_i2s_data_frame_format_config(uint32_t spi_periph, uint16_t
frame_format);
ThRedtid e B SPI%H ioit% 5
SR
AL ERE
MASH{in}
spi_periph AMESPIX
SPIx x=0,1
WMASH{in}
frame_format SPIMR /N
SPI_FRAMESIZE_x -
o SPI xfi i ks 3, x=4,5,..16
¥ Hi 2% {out}
|
B E{E
ErrStatus ‘ ERRORE{# SUCCESS-

it

[* configure SPI0/12S0 data frame format size is 16 bits */
spi_i2s_data_frame_format_config(SPI1, SPI_FRAMESIZE_16BIT);
B % spi_fifo_access_size_config

B Hispi_fifo_access_size_configfifiid 1L %

# 3-353. ¥ spi_fifo_access_size_config

RBAHR spi_fifo_access_size_config
void spi_fifo_access_size_config (uint32_t spi_periph, uint16_t
RBE T _ .
fifo_access_size);
TIReREA fit B SPIFIFIFO; ] /)
Vi {as
1 18 FH B4
BWMANSHE{in}
spi_periph 4 SPIX
SPIx x=1
BMASH{in}
fifo_access_size FIFOi A K/
SPI_HALFWORD_A s
i
CCESS
SPI_BYTE_ACCES s
s FYi A
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2% {out}

B EE

Blhn:

[* configure SPI1 access size half word */

spi_fifo_access_size_config(SPI1, SPI_HALFWORD_ACCESS),

B %L spi_bidirectional_transfer_config

P %spi_bidirectional_transfer _config#tiid I, ~ %

& 3-354. ¥ spi_bidirectional_transfer_config

H R spi_bidirectional_transfer_config
T void spi_bidirectional_transfer_cor.wfig(l-Jint32_t spi_periph, uint32_t
transfer_direction);
ThRedtiiR i &SP B A& i 77 17
P i
B R
WANSH{in}
spi_periph HMAESPIX
SPIx x=0,1
#MASH{in}
transfer_direction SPUR [A)A£ 4k 5 68
SPI_BIDIRECTION
- SPILEAE R KIixEER
AL_TRANSMIT
SPI_BIDIRECTION
- SPILLEAE R i =X
AL_RECEIVE
Az {out}
p A=A
4

/* SPIO works in transmit-only mode */

spi_bidirectional_transfer_config(SPIO,

B ¥ spi_i2s_data_transmit

P %ispi_i2s_data_transmitftiid I T %

SPI_BIDIRECTIONAL_TRANSMIT);
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* 3-355. W¥ spi_i2s_data_transmit

RHAAR spi_i2s_data_transmit
PR T void spi_i2s_data_transmit(uint32_t spi_periph, uint16_t data);
ThRedtid RIEHHR
Sy
1% 18 F B
WANSH{in}
spi_periph AMESPIX
SPIx x=0,1
BAZSE{in}
data 1647
S8 {out}
IR [ B
il :

/* SPI0 transmit data */

spi_i2s_data_transmit(SPI0, spi0_send_array[send_n]);

B spi_i2s_data_receive

P %ispi_i2s_data_receivefiiid W N .

% 3-356. HA¥ spi_i2s_data_receive

R spi_i2s_data_receive
RBR T uintl6_t spi_i2s_data_receive(uint32_t spi_periph);
ThReR e e e
vinve: i
A 7R F B
BWMANSH{in}
spi_periph HMAESPIX
SPIx x=0,1
HHZSH{out}
& [EE
uintl16_t 164 FdiE

it

/* SPIO receive data */

spi0_receive_array[receive _n] = spi_i2s_data_receive(SPI0);
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B % spi_crc_polynomial_set

PR #spi_crc_polynomial_setfiid i, %

& 3-357. ¥ spi_crc_polynomial_set

PR FR spi_crc_polynomial_set
PR T void spi_crc_polynomial_set(uint32_t spi_periph, uintl6_t crc_poly);
TiRedtig W ESPIJCRCE I H
VRS s
AN
BAZSE{in}
spi_periph A& SPIX
SPIx x=0,1
B ASH{in}
crc_poly ‘ CRCZIiA{&
‘ i S%{out}
‘ B E{E
it

[* set SPI0 CRC polynomial */

spi_crc_polynomial_set(SP10,CRC_VALUE);

B %L spi_crc_polynomial_get
B %spi_crc_polynomial_get#iik W, F %

# 3-358. ¥ spi_crc_polynomial_get

H AT spi_crc_polynomial_get
E uint16_t spi_crc_polynomial_get(uint32_t spi_periph);
B2 : £ b IRELSPIICRCZ T
PR s
B R
MASH({in}
spi_periph A& SPIX
SPIx x=0,1
A Z%{out}
|
R BB
uint16_t | 16f7CRCE Histffi (0-OXFFFF)

i

/* get SPI0 CRC polynomial */
235



Z

GigaDevice GD32E23x ’ﬁ:)ﬁ’fﬁﬁﬁ EFEIAEE

uint16_t crc_val;

crc_val = spi_crc_polynomial_get(SPI0);

¥ spi_crc_length_set
% ¥spi_crc_length_setfiliik I, T 3%

 3-359. H# spi_crc_length_set

RHAAR spi_crc_length_set
RHRE T void spi_crc_length_set(uint32_t spi_periph, uintl6_t crc_length);
ThRedtid W ECRCKE
yinvs: i
A5 VR F B
BWANSH{in}
spi_periph A& SPIX
SPIx x=1
HAZH{in}
crc_length CRCK %
SPI_CRC_8BIT CRCHK B A8t Hidl
SPI_CRC_16BIT CRCK 164 it
S8 {out}
|
p A=A
|

Bil4n:
*set SPI1 CRC length 16 bits */

spi_crc_length_set(SPI1,SPI_CRC_16BIT);
B spi_crc_on

% %spi_crc_ondthiik W R £

% 3-360. E{E spi_crc_on

R spi_crc_on
HRHRTE void spi_crc_on(uint32_t spi_periph);
Bl): 2 %) {TIFSPIFICRCIIfE
vinve: Jis
A 8 F B
BWASH{in}
spi_periph 4 SPIX
SPIx x=0,1
HHZSH{out}
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B EE

54
/* turn on SPI0 CRC function */

spi_crc_on(SPI0);
BB spi_crc_off

ok $spi_crc_offfiik W, T #:

* 3-361. FR¥ spi_crc_off

AT spi_crc_off
HBR T void spi_crc_off(uint32_t spi_periph);
ThRedtid KHISPIFICRCIIfE
yinvs: i
APk
WANSH{in}
spi_periph MK SPIX
SPIx x=0,1
S8 {out}
|
p A=A
|

it
/* turn off SPI0 CRC function */

spi_crc_off(SPI0);

B3 spi_crc_next
P ¥spi_crc_nextitfiik W F %

% 3-362. BB spi_crc_next

R spi_crc_next
HRHRTE void spi_crc_next(uint32_t spi_periph);
BPl:(i:3% WESPIT — XL #dE HCRCE
vinve: Jis
A 8 F B
BWASH{in}
spi_periph 4 SPIX
SPIx x=0,1
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2% {out}
R E{E
#i4n:
/* SPI0 next data is CRC value */
spi_crc_next(SPI0);
B spi_crc_get
% ¥spi_crc_getdtfiid W T %
%+ 3-363. ¥ spi_crc_get
RE BT spi_crc_get
R uint16_t spi_crc_get(uint32_t spi_periph, uint8_t crc);
ThRedtiiR SPIZkHXCRCAH
P e
BlvA A i
WASH{in}
spi_periph HMAESPIX
SPIx x=0,1
#MASH{in}
cre SPI CRC1H
SPI_CRC_TX FREUK % CRCAF AT 2
SPI_CRC_RX SREZINCRCH /7 438
I S%{out}
& EIE
uint16_t | 16/.CRCA#i (0-OXFFFF)

4
/* get SPI0 CRC send value */
uint16_t crc_val;

crc_val = spi_crc_get(SPI0, SPI_CRC_TX);

BKi# spi_ti_mode_enable

Bk #spi_ti_mode_enabledfiik I, T %

* 3-364. HA¥ spi_ti_mode_enable

R spi_ti_mode_enable

R BURTY

void spi_ti_mode_enable(uint32_t spi_periph);
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ThgestiR ERESPI T
Sy
1% 18 F B
MASH{in}
spi_periph AMESPIX
SPIx x=0,1
i Z4{out}
AL

10

/* enable SPIO Tl mode */

spi_ti_mode_enable(SPI0);

¥ spi_ti_mode_disable

P %¥ispi_ti_mode_disableftii . F %

# 3-365. W spi_ti_mode_disable

R spi_ti_mode_disable
RS void spi_ti_mode_disable(uint32_t spi_periph);
ThigestiR AERESPI TIBEK
VRS
AL L
WASE{in}
spi_periph HMESPIX
SPIx x=0,1
Az {out}
& B fH

it

/* disable SPI0 Tl mode */

spi_ti_mode_disable(SPI0);

¥ spi_nssp_mode_enable

% #spi_nssp_mode_enabledfiik I, T %:

* 3-366. X% spi_nssp_mode_enable

Bz

spi_nssp_mode_enable
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RHRE T void spi_nssp_mode_enable(uint32_t spi_periph);
ThRedtid HfESPI NSSHhk =,

Sy
1% 18 F B
WANSH{in}
spi_periph MK SPIX
SPIx x=0,1
2% {out}
‘ AL
|
(LUE

/* enable SPIO NSS pulse mode */

spi_nssp_mode_enable(SPI0);

¥ spi_nssp_mode_disable

Pk ¥spi_nssp_mode_disablefiiid i, %

# 3-367. H¥ spi_nssp_mode_disable

R spi_nssp_mode_disable
RBETY void spi_nssp_mode_disable(uint32_t spi_periph);
ThRedtid 2EHESPI NSSHik R
vinve: i
A 7R F B
BASE{in}
spi_periph A& SPIX
SPIx x=0,1
S {out}
|
P
|

4

[* disable SPI0 NSS pulse mode */
spi_nssp_mode_disable(SPI0);
¥ gspi_enable

i ¥qspi_enabledfiik W, %
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& 3-368. K% qspi_enable

RHAAR qgspi_enable
R R TE void gspi_enable(uint32_t spi_periph);
TheeHR T REPUZESPIR
P e
8 F R
WASH{in}
spi_periph HMEESPIX
SPIx x=1
2% {out}
& B {E
il
/* enable SPI1 quad wire mode */
gspi_enable(SPI1);
¥ qspi_disable
P ¥qspi_disableftiid I, T %
& 3-369. K# gspi_disable
AR gspi_disable
RBR T void gspi_disable(uint32_t spi_periph);
TheeHR AEBEDUZE SPIR
Vi {as
A 7R F B
BWASE{in}
spi_periph A& SPIX
SPIx x=1
2% {out}
& [E

4

/* disable SPI1 quad wire mode */
gspi_disable(SPI1);

% qspi_write_enable

Bk #qspi_write_enablefiiid W, T %
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# 3-370. B gspi_write_enable

RHAAR qspi_write_enable
PR T void gspi_write_enable(uint32_t spi_periph);
ThRedtid fERETUZESPIS
Sy
1% 18 F B
MASH{in}
spi_periph AMESPIX
SPIx x=1
2% {out}
‘ IR [ B
|

4.

[* enable SPI1 quad wire write */
gspi_write_enable(SPI1);

¥ qspi_read_enable

P %qspi_read_enablefifiid I T % -

* 3-371. HH qspi_read_enable

AR gspi_read_enable
RBR T void gspi_read_enable(uint32_t spi_periph);
ThRedtid i RE PRSP
vinve: i
A 7R F B
BASH{in}
spi_periph A& SPIX
SPIx x=1
S {out}
‘ P
|

4
/* enable SPI1 quad wire read */

gspi_read_enable(SPI1);

%L qspi_io23_output_enable

B Hlqspi_i023_output_enabledfiik I, T %
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# 3-372. B¥ gspi_io23_output_enable
RHAAR qgspi_io23_output_enable
PR T void gspi_io23_output_enable(uint32_t spi_periph);
ThRedtid i RESPI_IO2FISPI_IO3fr !
Sy
1% 18 F B
WANSH{in}
spi_periph AMESPIX
SPIx x=1
2% {out}
‘ IR [ B
|
l4m

/* enable SPI1 SPI_IO2 and SPI_IO3 pin output */
gspi_io23_output_enable(SPI1);
¥ qspi_io23_output_disable

PR %qspi_i023_output_disablediliit i, N % :

% 3-373. B¥ gspi_io23_output_disable

AR gspi_io23_output_disable
R void gspi_io23_output_disable(uint32_t spi_periph);
ThRedtid AERESPI_IO2FISPI_IO3f
vinve: i
A 7R F B
BASH{in}
spi_periph A& SPIX
SPIx x=1
S {out}
‘ P
|
(ZLE

[* disable SPI1 SPI_102 and SPI_IO3 pin output */
gspi_io23_output_disable(SPI1);
¥ spi_i2s_flag_get

% $spi_i2s_flag_getfiiik W T %
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* 3-374. B¥ spi_i2s_flag_get

RHAAR spi_i2s_flag_get
PR T FlagStatus spi_i2s_flag_get(uint32_t spi_periph, uint32_t flag);
ThRedtid FRELSPIN2SHR ERA
Sy -
1% 18 F B -
WANSH{in}
spi_periph AMESPIX
SPIx x=0,1
WASH{in}
flag SPI12Shr ERES

SPI_FLAG_TBE

SPIRIEZEMIX EhrE

SPI_FLAG_RBNE

SPIENZE M X AR bR &

SPI_FLAG_TRANS

SPIE AT Hir &

SPI_FLAG_RXORE

SPIE IS A R AR E

RR
SPI_FLAG_CONFE
SPIfiL B & i &
RR
SPI_FLAG_CRCER
SPI CRCH# bR &
R
SPI_FLAG_FERR SPIg AR br &
I12S_FLAG_TBE 12SKIEGZ M X FhR &
I2S_FLAG_RBNE 12SHUR ZZ i X AE bR &
12S_FLAG_TRANS 12SiE ST bR &

12S_FLAG_RXORE

[2SEIT Bt iR b

RR
12S_FLAG_TXURE A i
I2SKIE R Bkt Rbr &
RR
I2S_FLAG_CH [2SiHIE bR E
I2S_FLAG_FERR 12SH% A 1R br &

PLF 2 HiEH T SPI1

SPI_TXLVL_EMPT

SPI TXFIFO%

Y
SPI_TXLVL_QUAR o
SPI TXFIFOIY 4y 2 —#
TER_FULL
SPI_TXLVL_HAIF_F i
SPI TXFIFO}:i
ULL

SPI_TXLVL_FULL

TXFIFO4: i

SPI_RXLVL_EMPT
Y

SPI RXFIFOZ%

SPI_RXLVL_QUAR
TER_FULL

SPI RXFIFOIY 4y 2 — i
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SPI_RXLVL_HAIF_ B
SPI RXFIFOF:ii
FULL
SPI_RXLVL_FULL RXFIFO4:i#
i Z4{out}
& [EME
FlagStatus | SET 5 RESET

Blhn:

[* get SPIO0 transmit buffer empty flag status */
while(RESET == spi_i2s_flag_get(SPIO, SPI_FLAG_TBE));

spi_i2s_data_transmit(SPIO, spi0_send_array[send_n++]);

¥ spi_i2s_interrupt_enable

P %ispi_i2s_interrupt_enablefifiik W, T %

# 3-375. ¥ spi_i2s_interrupt_enable

R spi_i2s_interrupt_enable
R T void spi_i2s_interrupt_enable(uint32_t spi_periph, uint8_t interrupt);
ThRedtid EfESPI/N2S 1
yinvs: i
A 7R F B
BASE{in}
spi_periph A& SPIX
SPIx x=0,1
WMASH{in}
interrupt SPI/12SH
SPI_I2S_INT_TBE RIEGEM X 25 T R
SPI_I2S_INT_RBNE Pl gz X AE A b g
SPI_I2S_INT_ERR H RPNl e
‘ Az {out}
‘ p A Il

(LR
/* enable SPIO transmit buffer empty interrupt */

spi_i2s_interrupt_enable(SPIO, SPI_I12S_INT_TBE);
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BR# spi_i2s_interrupt_disable
P %spi_i2s_interrupt_disablefiiid I, F %

X 3-376. K¥ spi_i2s_interrupt_disable

R spi_i2s_interrupt_disable
PR T void spi_i2s_interrupt_disable(uint32_t spi_periph, uint8_t interrupt);
TiRedtig A HESPI/N2S H T
VRS s
B R
BAZSE{in}
spi_periph A& SPIX
SPIx x=0,1
MASH{in}
interrupt SPI/12S 1K
SPI_I2S_INT_TBE RALGE X 7 T R
SPI_I2S_INT_RBNE Pz b X AR b g
SPI_I2S_INT_ERR iR R g e
A s%{out}
|
& B {E
|

4
[* disable SPIO0 transmit buffer empty interrupt */

spi_i2s_interrupt_disable(SPIO, SPI_I2S_INT_TBE);

A% spi_i2s_interrupt_flag_get
B Hispi_i2s_interrupt_flag_getfiiid I T~ %:

* 3-377. B# spi_i2s_interrupt_flag_get

AR spi_i2s_interrupt_flag_get
PRER T FlagStatus spi_i2s_interrupt_flag_get(uint32_t spi_periph, uint8_t interrupt);
ThRestid FRELSPIN2S PR A
SRR
AL
MASH{in}
spi_periph A& SPIX
SPIx x=0,1
MASH{in}
interrupt SPI/12S 1 WPIR A
SPI_I2S_INT_FLAG B
TBE RALGE M X 75 T
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SPI_I2S_INT_FLAG ‘ N
BRI X A2 v b
_RBNE
SPI_I2S_INT_FLAG .
RO B 1R
_RXORERR
SPI_INT_FLAG_CO N
fic B A i rp
NFERR
SPI_INT_FLAG_CR ‘
CRCHE R
CERR
12S_INT_FLAG_TX NPT
RIE IR & % R Wt
URERR
SPI_I2S_INT_FLAG N
e AR R
_FERR
i S48 {out}
R EME
FlagStatus SET & RESET

.

[* get SPI0 transmit buffer empty interrupt status */

if(RESET != spi_i2s_interrupt_flag_get(SPIO0, 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++]);

¥ spi_crc_error_clear

o% $spi_crc_error_clearffiik L %

% 3-378. HAH spi_crc_error_clear

R spi_crc_error_clear
RBR T void spi_crc_error_clear(uint32_t spi_periph);
ThRedtid EFESPI CRCH bR IR
PRvS Lz
A 8 F B
BWASH{in}
spi_periph 4 SPIX
SPIx x=0,1
AdSH{out}
p A Il
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#i4n:
[* clear SPIO CRC error flag status */
spi_crc_error_clear(SPI0);
3.17. SYSCFG
TH3.17. 14518 T SYSCFGHI AT f7as 513, F113.17.2%FSYSCFG /& MHUHAT Ui
3.17.1. A B A28 Ut A
SYSCFGZi 74 FIE U1 N R Fis:
7 3-379. SYSCFG & 8%
TFHALHR TR
SYSCFG_CFGO0 B B 2 /7450
SYSCFG_EXTISSO EXTIFESE A 7450
SYSCFG_EXTISS1 EXTIRESE A 7481
SYSCFG_EXTISS2 EXTIJRIEFE 717852
SYSCFG_EXTISS3 EXTIE LR % 7253
SYSCFG_CFG2 RAME 752
SYSCFG_CPU_IRQ ,
IRQYEIR 77 /748
_LAT
3.17.2. A FE R B0 B
SYSCFG/E 5| R W R FR:
% 3-380. SYSCFG FEFH
FERBZFR R H R
syscfg_deinit HHLSYSCFGR 17 5%
syscfg_dma_remap_enable {5 GEDMAHE 18 T8 Bt

syscfg_dma_remap_disable

2K BEDMAE 18 5 L5

syscfg_high_current_enable

fEBEPBISI B FLdfi e

syscfg_high_current_disable

JBEPBOT| JHIK I BE

syscfg_exti_line_config

fic B GPIO 5| JI{E NEXTI

syscfg_lock_config

Ftimer0/14/15/16 1 Wi N 182 2 ik 244

irq_latency_set

BB IR

syscfg_flag_get

53|SYSCFG_CFG2HI#rENL

syscfg_flag_clear

ERSYSCFG_CFG2tkRE L

K% syscfg_deinit

BF $syscfg_deinitdifiidk I K %
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& 3-381. H# syscfg_deinit

RHAAR syscfg_deinit
R R TE void syscfg_deinit(void);
ThRedtid HISYSCFG17-2%
P e
8 F R
MASH{in}
2% {out}
R [ElE
il :

[* reset SYSCFG registers */
syscfg_deinit();
¥ syscfg_dma_remap_enable

P #syscfg_dma_remap_enableftii I T %

#* 3-382. H# syscfg_dma_remap_enable

R syscfg_dma_remap_enable
BB void syscfg_dma_remap_enable(uint32_t syscfg_dma_remap);
ThRedtid fif AEDMAIE I & st
VRS
AL L
BASE{in}

syscfg_dma_rema

7€ ELEUHTILGT FIDMAE TS

P
SYSCFG_DMA_RE , . o s ,
WL Time 1638 18 O [H) i 1E 1% £ DMA >R
MAP_TIMER16
SYSCFG_DMA_RE _ . v e -
BT L Time 1 538 i 547 5] 8 18 3 K 1A DMAIE 3K
MAP_TIMER15

SYSCFG_DMA_RE
MAP_USARTORX

HAUARTARO RX DMAGH =K 5 5 i) 31388 4

SYSCFG_DMA_RE
MAP_USARTOTX

K AUARTARO TX DMAG SR 5357 5 313858 3

SYSCFG_DMA_RE

M IEOE B ADC DMAIE R 3@ 81

MAP_ADC
SYSCFG_PAl1l RE .
PAL11RIPAL2 E 7 WL &t r
MAP_PA12
% {out}
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B EE

Blhn:

/* enable DMA channel remap*/

syscfg_dma_remap_enable(SYSCFG_DMA_REMAP_TIMER16);

K% syscfg_dma_remap_disable

i #syscfg_dma_remap_disablefifiid i, F % :

3+ 3-383. ¥ syscfg_dma_remap_disable

AT syscfg_dma_remap_disable
R T void syscfg_dma_remap_disable(uint32_t syscfg_dma_remap);
ThRedtid 2K HEDMAHE 1 & S5
VS
AN
WANSH{in}

syscfg_dma_rema

8 L H T ML I DMAE &

p
SYSCFG_DMA_RE _ . s s -
T L Time 1638 15 0 5] i 18 1 & 12X DMAIE 3K
MAP_TIMER16
SYSCFG_DMA_RE _ . s -
BT L Time 1 538 i 547 5] 8 18 3 K 1A DMAIE 3K
MAP_TIMER15

SYSCFG_DMA_RE
MAP_USARTORX

K AUARTARO RX DMAGH K B 5 i 3138 iE 4

SYSCFG_DMA_RE
MAP_USARTOTX

FHAUARTARO TX DMAH 3k 5 i 51)3@ 183

SYSCFG_DMA_RE

MIEIEOE Hrit ADC DMAT 3K 33 i 1

MAP_ADC
SYSCFG_PA1l RE
- - PAL1FIPAL2 5 i i A7
MAP_PA12
iS5 {out}
REE
i

[* disable DMA channel remap*/

syscfg_dma_remap_disable(SYSCFG_DMA_REMAP_TIMER16);
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B %L syscfg_high_current_enable

PR #syscfg_high_current_enableffiik I F %

X 3-384. ¥ syscfg_high_current_enable

R syscfg_high_current_enable
T void syscfg_high_current_enable(void);
ThRefid i REPBOF| JHI K I AE /)
ekt
AGNERSE
BAZSE{in}
¥ Hi 2% {out}
& B {E

il :
[* enable PB9 high current capability */

syscfg_high_current_enable();

BR % syscfg_high_current_disable
B ¥syscfg_high_current_disablefiiid Il % -

# 3-385. ¥ syscfg_high_current_disable

R syscfg_high_current_disable
R void syscfg_high_current_disable(void);
TheeHR KAEPBO T K HL Uit E
PR 14
B vR A R
#MASH{in}
2% {out}
& EIE

it
/* disable PB9 high current capability */

syscfg_high_current_disable();
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BR % syscfg_exti_line_config
P #¥syscfg_exti_line_configdifiid I~ % -

X 3-386. ¥ syscfg_exti_line_config

ik 8 syscfg_exti_line_config
PR T void syscfg_exti_line_config(uint8_t exti_port, uint8_t exti_pin);
B1): 5B fit B GPIO 5| JA{E NEXTI
VRS s
AN
BAZSE{in}
exti_port 8 EXTIE A FIGPIO [
EXTI_SOURCE_GP
1Ox x=A,B,C,F
BASH{in}
exti_pin EXTI5|
EXTI_SOURCE_PI
- > - x=0..15(GPIOA, GPIOB), x=13..15(GPIOC), x = 0.1.6.7 (GPIOF)
A s%{out}
|
B E{E
|

ol
/* configure the GPIO pin as EXTI Line */

syscfg_exti_line_config(EXTI_SOURCE_GPIOA, EXTI_SOURCE_PINO);

% syscfg_lock_config
BF #syscfg_lock _configifiid i~ % :

3 3-387. H¥ syscfg_lock_config

AR syscfg_lock_config

BB void syscfg_lock_config(uint32_t syscfg_lock);

ThRestid Hitimer0/14/15/16 Hh Wi N % H2 51 ik 24

PRvS Lz

A 8 F B
MASH{in}

exti_port B € EXTIfE H IGPI1Ou: 1
SYSCFG_LOCK_L '

OCKUP Cortex-M23%{ & fii tH 24 B W FH 4 A
SYSCFG_LOCK_S
RAM_PARITY_ERR SRAM_PARITY £ 56 #5 i  2 WiH i\

OR
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SYSCFG_LOCK_LV
B - LVDH i B2 31 W -5 N
i Z4{out}
IR [E{E

Blhn:

[* configure syscfg lock*/

syscfg_lock config(SYSCFG_LOCK_LOCKUP);

BR % irq_latency_set
B #irg_latency_setiffiik I N #%:

3+ 3-388. ¥ irg_latency_set

AT irq_latency_set
R void irg_latency_set(uint8_t irq_latency);
B21): i P BEE IR A
VRS s
B R
WANSH{in}
irg_latency ZEIR B [AJ{E
0x00-OxFF ER IR A
Az {out}
|
p A=A
|

it :
[* set the wait state counter value */

Irg_latency_set (OxFF);

% syscfg_flag_get
ki ¥syscfg_flag_getftiid L N %:

# 3-389. ¥ syscfg_flag_get

R syscfg_flag_get
HRHRTE FlagStatus syscfg_flag_get(uint32_t syscfg_flag);
TheeHR K Y SYSCFG_CFG2 75 f785 " & s SAT 2 5 B AL
PRvS Lz

1 F R
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WMASH{in}
syscfg_flag HTER &
SYSCFG_SRAM_P
- - SRAMTH R I AR &
CEF
I S%{out}
AL
FlagStatus | SETH{#RESET
(LR
I* get syscfg flag */
FlagStatus status;
status = syscfg_flag get(SYSCFG_SRAM_PCEF);
K% syscfg_flag_clear
ki ¥rsyscfg_flag_cleartfifiik il F%:
#* 3-390. ¥ syscfg_flag_clear
AT syscfg_flag_gclear
R void syscfg_flag_clear(uint32_t syscfg_flag);
TheeHR EFRSYSCFG_CFG2ffIs i
vinve: i
A 7R F B
BWANSH{in}
syscfg_flag bR &
SYSCFG_SRAM_P _
SRAMAHE R B4 1R by &
CEF
2% {out}
P
i4n .
I* clear syscfg flag */
syscfg_flag_clear(SYSCFG_SRAM_PCEF);
3.18. TIMER

SE 8% & A PR — DN EAF S TH s, SORFR AN LU, 72 Ao

e E I

#&(TIMERO), i /1] 2 It #LO(TIMER?2), i 1] i€ It #5L2(TIMER13), i@ J1] i€ It #5L3(TIMER14),
I FH 2 I 25 LA(TIMERX, x=15, 16), FEAE R 28(TIMERS), AN[F288 (152 i 48 FAR T RE G BT %2
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Ao F73.18. 148 T TIMERMZF 243K, =15 3.18. 20 TIMERFE bR £k 47 1 B
3.18.1. A A AR UL B
TIMERZF A28 FI R W1 N R 7R
% 3-391. TIMER #7753
T2 TR
TIMER_CTLO(timerx, x=0, 2, 5, 13, 14, 15, 16) i T 47250
TIMERX_CTLA(ti ,x=0, 2, 5,13, 14, 15,
x-CTLA(imenx, x Pl %77 21
16)
TIMERX_SMCFG(timerx, x=0, 2, 14) MAE R B 27 A7 2
TIMERX_DMAINTEN(ti ,x=0, 2, 5, 13, 14,
X (timenx, x DMAI 7 8 25 755
15, 16)
TIMERX_INTF(timerx, x=0, 2, 5, 13, 14, 15, 16) TR A A
TIMERX_SWEVG(timerx, x=0, 2, 5, 13, 14, 15,
= ( SRR e B2
16)
TIMERX_CHCTLO(ti , x=0, 2, 13, 14, 15,
- (timenc, x S 2 17 320
16)
TIMERX_CHCTL1(timerx, x=0, 2) pLipEE Ll e
TIMERx_CHCTL2(i , x=0, 2, 13, 14, 15, s
= (timenx, x S ) 27 22
16)
TIMERx_CNT (timerx, x=0, 2, 5, 13, 14, 15, 16) A A
TIMERx_PSC(timerx, x=0, 2, 5, 13, 14, 15, 16) ooy $iar 47 o
TIMERx_CAR(timerx, x=0, 2, 5, 13, 14, 15, 16) A H A E A AR
TIMERx_CREP(timerx, x=0, 5, 14, 15, 16) BRI HEHES
TIMERx_CHOCV(timerx, x=0, 2, 13, 14, 15, 16) IO R/ LL 3% 75 17 A
TIMERx_CH1CV(timerx, x=0, 2, 14) T8 LI SR L T AT A
TIMERx_CH2CV(timerx, x=0 ,2) T IE 24 RS L A AT 2
TIMERx_CH3CV(timerx, x=0, 2) SBGERE EINLE RS R
TIMERX_IRMP(timerx, x=13) JE T N LA B AT AR
TIMERx_CCHP(timerx, x=0, 2, 14, 15, 16) L AMEE R AT
TIMERx_DMACFG(timerx, x=0, 2, 14, 15, 16) DMAFL & 27 17 4%
TIMERx_DMATB(timerx, x=0, 2, 14, 15, 16) DMAKRIEZZ X 25 A7 4%
TIMERx_CFG(timerx, x=0, 2, 13, 14, 15, 16) I & 27 A o
3.18.2.  HMEEREUH
TIMEREE B 8 R U0 R P
* 3-392. TIMER EE %
FEERBAZFR PR RfHEA
timer_deinit B HMETIMERX

timer_struct_para_init

K TIMERYIRAL S5 #0447 2 Eb) a6 e BRAME

255



Z

GigaDevice

GD32E23x [&] 4 # FHT6 e

PE R $a R FE R Hcithig
timer_init WIUEAL AN TIMERX
timer_enable fF g SMETIMERX

timer_disable

EEAMETIMERX

timer_auto_reload_shadow_enable

TIMERX H 3 & 857 7l g

timer_auto_reload_shadow_disable

fi
TIMERX H 3 B #5725 6

timer_update_event_enable

TIMERX S Hr s {fi g

timer_update_event_disable

TIMERXHE 1 S 425 6

timer_counter_alignment

B AMETIMERX [ 545 2,

timer_counter_up_direction W B AMETIMERXIH b it3k

timer_counter_down_direction B AMETIMERXH i3k

timer_prescaler_config fic & /M TIMERX T/ i
timer_repetition_value_config fic B 4ME TIMERXH 2 4 1 H s

timer_autoreload_value_config

fic B M TIMERXIT) H 2l 8 3 217 2%

timer_counter_value_config

i B AN TIMERXF) T 5 38

timer_counter_read

BN TIMERXI T4 234

timer_prescaler_read

BN TIMERXI 5345128 8

timer_single_pulse_mode_config

B 58 /M TIMERX ) B ik A 5

timer_update_source_config

fict & /1 TIMERX ) 5 5

timer_ocpre_clear_source_config

it B TIMERX[¥JOCPRE % 4 i i 1

timer_interrupt_enable

A TIMERX ) 7 46

timer_interrupt_disable

A TIMERX ) H B 22

timer_interrupt_flag_get

S TIMERXH W 5 3R EL

timer_interrupt_flag_clear

S TIMERXH W bR & 75

timer_flag_get

AMEETIMERX R A 3 HL

timer_flag_clear

S B TIMERXAR &AL Bk

timer_dma_enable

{fi RETIMERX ¥ DMAT) RS

timer_dma_disable

EGETIMERX I DMAT) RS

timer_channel_dma_request_sourc

e_select

A TIMERX B EDMA >R YR 1% %

timer_dma_transfer_config

fit & 4N E TIMERX I DMARE T,

timer_event_software_generate WA= F
timer_break_struct_para_init HTIMERH I BhRES B Mk TS S EVI UL 9 BRME
timer_break_config e & Rk Thfe

timer_break _enable

{FRETIMERX ) 1 1T g

timer_break_disable

FREETIMERX 1 1T g

timer_automatic_output_enable

H 3t BE

timer_automatic_output_disable

H 3hfa 45 Re

timer_primary_output_config

FITA 4388 T A £ g

timer_channel_control_shadow_

config

I IE AR T A AT AR B

timer_channel_control_shadow_

M TE AR 57 A S
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PERBAFR

LAk €

update_config

timer_channel_output_struct_para_i

nit

K TIMERIEIE i 4 2 5 S5 W i b i 28006 o BAME

timer_channel_output_config

AN TIMERX ) 38 18 H i ic B

timer_channel_output_mode_config

fic B AMA TIMERXGEIE iy H B =

timer_channel_output_pulse_value_

config

fic B AN TIMERX [0 38 iy HY P8

timer_channel_output_shadow

_config

fic B TIMERXIE & i tH LU 2 2 (7 9 Th e

timer_channel_output_fast_config

fic B TIMERX# & 5y H L ok Th e

timer_channel_output_clear_config

P B TIMERX I8 fi ! HLEHO L) E

timer_channel_output_polarity_confi

T T i LR A T
g
timer_channel_complementary_out i
. ) B NI A AR T
put_polarity_config
timer_channel_output_state_config e B EE RS
timer_channel_complementary_out Jic B TR T RS

put_state_config

timer_channel_input_struct

_para_init

K TIMERIBIE i A\ S S5 i b pr T 28006 A o BAME

timer_input_capture_config

fic & TIMERX# i AT RS 31

timer_channel_input_capture_

prescaler_config

P B TIMERXIB & % A\ 3 3R 7 S

timer_channel_capture_value_

register_read

U IE i AR

timer_input_pwm_capture_config

it B TIMERX#H 3 PWMi A 25

timer_hall_mode_config

it B TIMERX I HALL$Z N Thig

timer_input_trigger_source_select

TIMERX I8 N\ il & 5% ¢

timer_master_output_trigger_source

JEPETIMERX AR 2 H i 2 8

_select
timer_slave_mode_select TIMERX MBI B
timer_master_slave_mode_config TIMERx 3= M A fig &

timer_external_trigger_config

Tt B TIMERX N 348 il & S\

timer_quadrature_decoder_mode_c

onfig

TIMERXFC & A 1E 22 PR 3 155 2

timer_internal_clock_config

TIMERXFC & Ay P &R A =4

timer_internal_trigger_as_external_

clock_config

fic B TIMERXH P4 3 i 2 R B

timer_external_trigger_as_external_

clock_config

fit B TIMERX ) 4038 it 52 A s it

timer_external_clock_mode0_config

i B TIMERX AN AT £R #5500, ETHE NI EhJR
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PERHAZ R

LAk €

timer_external_clock_model_config

B B TIMERX S B B 201

timer_external_clock_model_disabl

e

AERETIMERX S B AR 201

timer_channel_remap_config

Bt B TIME R i# 5 B 5 Th g

timer_write_chxval_register_config

fic E TIMERXS5 CHXVALIEFAL

timer_output_value_selection_confi e B 7E N st B 4%
g
ZE¥4k timer_parameter_struct
* 3-393. &4k timer_parameter_struct
R B4 HR TheeHik
prescaler i e (0~65535)
_ 55 (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 J&3H (0~65535)
o 4335 A 7 (TIMER_CKDIV_DIV1, TIMER_CKDIV_DIV2,
clockdivision
TIMER_CKDIV_DIV4)
repetitioncounter HETHARE (0~255)

ZEM4k timer_break_parameter_struct

® 3-394. 454k timer_break_parameter_struct

AR DikeHA
BATHRA T RMIREEE (TIMER_ROS_STATE_ENABLE,
runoffstate
TIMER_ROS_STATE_DISABLE)
_ PN NIRRT E (TIMER_IOS_STATE_ENABLE,
ideloffstate
TIMER_IOS_STATE_DISABLE)
deadtime FEX I A (0~255)
) I ES WM (TIMER_BREAK_POLARITY_LOW,
breakpolarity
TIMER_BREAK_POLARITY_HIGH)
HahHifERE  (TIMER_OUTAUTO_ENABLE,
outputautostate
TIMER_OUTAUTO_DISABLE)
HANFIERY %4 (TIMER_CCHP_PROT_OFF, TIMER_CCHP_PROT 0,
protectmode
TIMER_CCHP_PROT_1, TIMER_CCHP_PROT_2)
breakstate tiEfiiAE (TIMER_BREAK_ENABLE, TIMER_BREAK_DISABLE)

ZEMJ4K timer_oc_parameter_struct

# 3-395. Z#J4E timer_oc_parameter_struct

R R FR

ThReH R

outputstate

JBEHHRE (TIMER_CCX_ENABLE, TIMER_CCX_DISABLE)
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FRIR 2 FR TheeHtiiR
outputnstate HAMBERHRAS (TIMER_CCXN_ENABLE, TIMER_CCXN_DISABLE)

iWiEH AR (TIMER_OC_POLARITY_HIGH,

ocpolarity
TIMER_OC_POLARITY_LOW)
) HANEE AR (TIMER_OCN_POLARITY_HIGH,
ocnpolarity
TIMER_OCN_POLARITY_LOW)
) AR FiBEH 1 (TIMER_OC_IDLE_STATE_LOW,
ocidlestate

TIMER_OC_IDLE_STATE_HIGH)
RS N EAMNEER T (TIMER_OCN_IDLE_STATE_LOW,
TIMER_OCN_IDLE_STATE_HIGH)

ocnidlestate

ZEH)4k timer_ic_parameter_struct

& 3-396. Z4k timer_ic_parameter_struct

R AR ThReR
cpolarity EiE AR (TIMER_IC_POLARITY_RISING,
TIMER_IC_POLARITY_FALLING, TIMER_IC_POLARITY_BOTH_EDGE)

eselection WiEM AR LR (TIMER_IC_SELECTION_DIRECTTI,
TIMER_IC_SELECTION_INDIRECTTI, TIMER_IC_SELECTION_ITS)

cprescaler IBER AR (TIMER_IC_PSC _DIV1, TIMER_IC_PSC_DIV2,

TIMER_IC_PSC_DIV4, TIMER_IC_PSC_DIV8)
icfilter IHIERARIREN (0~15)

R timer_deinit
B Hitimer_deinitdifiid 1L % -

% 3-397. ¥ timer_deinit

R HZ R timer_deinit
RHR R void timer_deinit(uint32_t timer_periph);
TiRestiR SALHMETIMERX
SR -
18 1A FH BR 4 rcu_periph_reset_enable / rcu_periph_reset_disable
BWANSH{in}
timer_periph TIMER#MAX
TIMERX(x=0, 2, 5,
TIMERSI ik £
13..16)
A Z%{out}
p A Il

it

/* reset TIMERO */
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timer_deinit (TIMERO);

¥ timer_struct_para_init
PR ¥itimer_struct_para_init##iik W T %

3+ 3-398. F¥ timer_struct_para_init

ik 8 timer_struct_para_init
R R void timer_struct_para_init(timer_parameter_struct* initpara);
TiRedtig K TIMERVIIRIL S B4 Wt v B S EIa6 A 9 BB
VRS s -
GV DE -
WANSH{in}
initpara TIMERWIUH LGS K1, G5Mitk i 5t 2% 263-393. Z1E
timer parameter struct
=¥ {out}
|
B E{E

il
[* initialize TIMER init parameter struct with a default value */
timer_parameter_struct timer_initpara;

timer_struct_para_init(timer_initpara);
¥ timer_init

PR Hitimer_initfid WL T 3

* 3-399. ¥ timer_init

LR timer_init
PR R void timer_init(uint32_t timer_periph, timer_parameter_struct* initpara);
TiRestiR WIEEAMETIMERX
etk -
AL -
MASH{in}
timer_periph TIMER#M4
TIMERX(x=0, 2, 5,
TIMERAM izt #%
13..16)
MASH{in}
nitpara TIMER%}J%%%‘-WW, HikikpL R 5% #3-393. LA
timer _parameter_struct

¥ 2% {out}
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‘ A=A
Blhn.
/* 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(TIMERO, &timer_initpara);

¥ timer_enable

B ¥itimer_enabledfifiid i N % -

* 3-400. ¥ timer_enable

LR timer_enable
Zg- g Rit] void timer_enable(uint32_t timer_periph);
TiRestiR HERESMETIMERX
SR -
A VR F R -
BASE{in}
timer_periph TIMER%MX
TIMERX(x=0, 2, 5, .
TIMERSI 3k %
13..16)
mHiS%{out}
‘ ]
R E{E
‘ ]

i 4n:
/* enable TIMERO */

timer_enable (TIMERO);
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K% timer_disable

PR ¥itimer_disablefffiik W, T %

X 3-401. ¥ timer_disable

PR TR timer_disable
R R void timer_disable(uint32_t timer_periph);
DigeHhiR AERESMETIMERX
YR/ Yas -
B R -
WASH{in}
timer_periph TIMER#M3
TIMERX(=0, 2.5, TIMERSH 83e4%
13..16)
sz out}
‘ ]
& E{E

Bl4n:
/* disable TIMERO */

timer_disable (TIMERO);

¥ timer_auto_reload_shadow_enable

B ¥timer_auto_reload_shadow_enablefffiid I, %

% 3-402. BAH timer_auto_reload_shadow_enable

R TR timer_auto_reload_shadow_enable
PR EE void timer_auto_reload_shadow_enable(uint32_t timer_periph);
ThReHig TIMERX [ 2 L #05% T{{ ik
SR -
B A B -
BWMANSH{in}
timer_periph TIMER#IMX
TIMERX(x=0, 2, 5,
TIMERSI ik £
13..16)
AHsH{out}
‘ ]
p A Il
‘ ]

it

/* enable the TIMERO auto reload shadow function */
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timer_auto_reload_shadow_enable (TIMERO);

¥ timer_auto_reload_shadow_disable

PK ¥itimer_auto_reload_shadow_disablefiiik i, N %

X 3-403. FK# timer_auto_reload_shadow_disable

R FR timer_auto_reload_shadow_ disable
PRARTY void timer_auto_reload_shadow_ disable (uint32_t timer_periph);
DyRestiR TIMERx H 3 5 1451
RS Jis -
B R -
WANSH{in}
timer_periph TIMER#MX
TIMERX(x=0, 2, 5, TIMER/M& ik %
13..16)
HH 2% {out}
‘ .
p A=A

it :
/* disable the TIMERO auto reload shadow function */

timer_auto_reload_shadow_disable (TIMERO);

¥ timer_update_event_enable

Bf #timer_update_event_enablefffii I, F %

% 3-404. BRI timer_update_event_enable

R TR timer_update_event_enable
RHR R void timer_update_event_enable(uint32_t timer_periph);
ThReHig TIMERXSE ¥ {4 it
SR -
B A B -
BWASH{in}
timer_periph TIMER#MX
TIMERX(x=0, 2, 5,
TIMER#M& ik #%

13..16)

AHsH{out}

p A Il
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Blhn:
[* enable TIMERO the update event */

timer_update_event_enable (TIMERO);

¥ timer_update_event_disable

PR ¥timer_update_event_disablefiii& I, N %

X 3-405. PK# timer_update_event_disable

PR TR timer_update_event_ disable
PRARTY void timer_update_event_ disable (uint32_t timer_periph);
DiResiiR TIMERXSE ¥ {25 fik
SR -
APk -
WANSH{in}
timer_periph TIMER#}M}%
TIMERX(x=0, 2, 5,
TIMERAMtiL %
13..16)
A s%{out}
‘ ]
p A=A

(LUE
[* disable TIMERO the update event */

timer_update_event_disable (TIMERO);

B % timer_counter_alignment

PR timer_counter_alignmentdiiid W, T 3

F 3-406. ¥ timer_counter_alignment

R HZ R timer_counter_alignment

RURTY void timer_counter_alignment(uint32_t timer_periph, uint16_t aligned);

ThRefhi BB AMETIMERX IR F

PS8 -

A 8 F R -
BWASH{in}
timer_periph TIMER#MX
TIMERX(x=0, 2) TIMER#MAIEF

MASH{in}

aligned W AR =

TIMER_COUNTER To A R FF B A LR ), DIRMIFE 2 11405 W)
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_EDGE

TIMER_COUNTER
_CENTER_DOWN

HJe 55 ] NP E IR THEERAE P e o T B, A G B A A
X (TIMERX_CHCTLOZ 788 H1CHXMS=00) , RAGZE[A T3, i i
AR £ B 1

TIMER_COUNTER
_CENTER_UP

e 55 ] B E AR THEERAE P S o T B, A G B A A
X (TIMERX_CHCTLOZ 788 H1CHXMS=00) , RAGZEA _EitHut, i g
AR £ B 1

TIMER_COUNTER
_CENTER_BOTH

e 5 B R TP ECE IR THEERAE P e o T B, e A T B A A
X (TIMERX_CHCTLOZ /788 'CHXMS=00) , 7E[a LA T4, it
BARWihR SRS E L

W H S {out}

IR [EE

.

/* set TIMERO counter center-aligned and counting up assert mode */

timer_counter_alignment (TIMERO, TIMER_COUNTER_CENTER_UP);

B ¥ timer_counter_up_direction

B ¥timer_counter_up_directionfffiid I, %

X 3-407. ¥ timer_counter_up_direction

LR timer_counter_up_direction
Zg- g Rit] void timer_counter_up_direction(uint32_t timer_periph);
TiRestiR BESMETIMERX[ L it%
PR s THEER BB T R TR L A 750D
B FH R -
WASE{in}
timer_periph TIMER#M4
TIMERX(x=0, 2) TIMERAIMiZIE
#is%{out}
R EE

i

[* set TIMERO counter up direction */

timer_counter_up_direction (TIMERO);
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i ¥ timer_counter_down_direction

PR #timer_counter_down_direction#iiik W, F % -

& 3-408. ¥ timer_counter_down_direction

RBAAR

timer_counter_ down _direction

PRARTY void timer_counter_ down _direction(uint32_t timer_periph);
DyRestiR BESMETIMERXI T 44
YR/ Yas THECHS B B N T P et TR O . G 0
B R -
WMASH{in}
timer_periph TIMER#M3
TIMERX(x=0, 2) TIMERAMEIE R
‘ i S%{out}
p A=A

it :
/* set TIMERO counter down direction */

timer_counter_down_direction (TIMERDO);

B % timer_prescaler_config

PR ¥timer_prescaler_configfffiid 1L %

F 3-409. FK¥ timer_prescaler_config

R HZ R timer_prescaler_config
void timer_prescaler_config(uint32_t timer_periph, uint16_t prescaler, uint8_t
HRHRRY
pscreload);
TiRestiR Pt B 41 B TIMERX T 73 451 2
PR s -
AL -
BWMANSH{in}
timer_periph TIMER#MX

TIMERX(x=0, 2, 5,

TIMERAMA L £

13..16)
WMASE{in}
prescaler i A, 0~65535
HWASH{in}
pscreload T3 S A =X
TIMER_PSC_RELO ‘ ‘
553 AF4E 37 B I 48k
AD_NOW

TIMER_PSC_RELO

T SELAE T U B S A N 2
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AD_UPDATE

W H S {out}

B EE

Blhn:

[* configure TIMERO prescaler */

timer_prescaler_config (TIMERO, 3000, TIMER_PSC_RELOAD_NOW);

BR % timer_repetition_value_config

B ¥itimer_repetition_value_configitiit i N % :

%+ 3-410. K timer_repetition_value_config

R FR timer_repetition_value_config
RHRRY void timer_repetition_value_config(uint32_t timer_periph, uint16_t repetition);
DiResiiR it B AN TIMERX ) 5 42 1 40 8%
SR -
B R -
WANSH{in}
timer_periph TIMER%MX
TIMERX(x=0,15,16) TIMERAMEEIE R
BWANSH{in}
repetition | B, I TE0-255
‘ Az {out}
‘ p A=A
ol

/* configure TIMERO repetition register value */

timer_repetition_value_config (TIMERO, 98);

B % timer_autoreload_value_config

B ¥timer_autoreload_value_configffiid . T % :

# 3-411. K ¥ timer_autoreload_value_config

R FR timer_autoreload_value_config

PR R void timer_autoreload_value_config(uint32_t timer_periph, uintl6_t autoreload);
ThRefhi Fic B AN B TIMERX ] H 3 S 4 47 4%

etk -
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R A B

MASH{in}
timer_periph TIMER#MX
TIMERX(x=0, 2, 3, TIMERAMgiE#%
13..16)

MASH{in}

autoreload | TR E A EAE (0-65535)
i Z4{out}

3% el (B
il .

[* configure TIMER autoreload register value */

timer_autoreload_value_config (TIMERO, 3000);

B ¥ timer_counter_value_config

P #itimer_counter_value_configftiid I, T %

#* 3-412. ¥ timer_counter_value_config

AR timer_counter_value_config
R HR R void timer_counter_value_config(uint32_t timer_periph, uint16_t counter);
TiRestiR 1ie B AN TIMERX (-5 884
ViR s -
A 7R F B -
BASE{in}
timer_periph TIMER%MX
TIMERX(x=0, 2, 5,
TIMER#Mi #%
13..16)
BASE{in}
counter ‘ s (0-65535)
=¥ out}
‘ R
R E{E
‘ R
(ZEE

[* configure TIMERO counter register value */

timer_counter_value_config (TIMERO, 3000);
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% timer_counter_read

PR Htimer_counter_read ik WL F & :

X 3-413. FK¥ timer_counter_read

PR TR timer_counter_read
R R uint32_t timer_counter_read(uint32_t timer_periph);
DigeHhiR BN R TIMERXF T4 38
RS Jis -
B R -
BAZSE{in}
timer_periph TIMER#M3

TIMERX(x=0, 2, 5,

TIMER/M&IEFE

13..16)
S48 {out}
R EE
uint32_t | SR TIMERXIIH ¥ 4H (0~65535)

it :
/* read TIMERO counter value */
uint32_ti=0;

i = timer_counter_read (TIMERO);

¥ timer_prescaler_read

PR Hitimer_prescaler_readfiiid I, N %

* 3-414. K¥ timer_prescaler_read

LR timer_prescaler_read
PR R uintl6_t timer_prescaler_read(uint32_t timer_periph);
ThREHR BEEAMETIMERX I T2 #0251
etk -
AL L -
MASH{in}
timer_periph TIMER#M4
TIMERX(x=0, 2, 5,
TIMERAM izt #%
13..16)
S8 {out}
‘ ]
AL
uint16_t | SR TIMERXKI T4 458 (0~65535)

i :
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/* read TIMERO prescaler value */
uint16_ti=0;

i = timer_prescaler_read (TIMERDO);

B % timer_single_pulse_mode_config

B #timer_single_pulse_mode_configiffiid . T~ 3% -

X 3-415. FK# timer_single_pulse_mode_config

PREZFR timer_single_pulse_mode_config
PRARTY void timer_single_pulse_mode_config(uint32_t timer_periph, uint8_t spmode);
DiResiiR it B AR TIMERX ) Bk 5 5
SR -
APk -
WANSH{in}
timer_periph TIMER#}M}%
TIMERX(x=0, 2, 5,
TIMERAMAIE %
14..16)
WASE{in}
spmode Jik i
TIMER_SP_MODE .
- F ks T4
_SINGLE
TIMER_SP_MODE )
N - HA AT
REPETITIVE
Az {out}
& BB

it

[* configure TIMERO single pulse mode */

timer_single_pulse_mode_config (TIMERO, TIMER_SP_MODE_SINGLE);

B % timer_update_source_config
Bk #timer_update_source_config#tiidk I, F %

& 3-416. X% timer_update_source_config

BB TR timer_update_source_config
2 g Rit] void timer_update_source_config(uint32_t timer_periph, uint32_t update);
ThRefhi Fic. B 4 TIMERX (1) 58 7
etk -
ALV -
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WMASH{in}

timer_periph

TIMER#MX

TIMERX(x=0, 2, 5,

TIMERAMX ik #¢

13..16)
WMASH{in}
update G5
NIRRT R A BT R T B DMAGE 3K :
TIMER_UPDATE_S — UPG/i# B 1
RC_GLOBAL — VIR T

— AR A fll ™ A 0 ST

TIMER_UPDATE_S
RC_REGULAR

FATTH s /T e 4™ 2 5T P T BUDMAGE R

¥ Hi 2% {out}

R EME

.

[* configure TIMER update only by counter overflow/underflow */

timer_update_source_config (TIMERO, TIMER_UPDATE_SRC_REGULAR);

B ¥ timer_ocpre_clear_source_config
BK #timer_ocpre_clear_source_configfifiid I T

® 3-417. H# t timer_ocpre_clear_source_config

LR timer_ocpre_clear_source_config
void timer_ocpre_clear_source_config (uint32_t timer_periph, uint8_t
RBURE
ocpreclear);
ThReHid Fic AN TIMERXFIOCPRE S BRI £
etk -
AL L -
MASH{in}
timer_periph TIMER%MX
TIMERX(x=0, 2) TIMERAMEIE
BWASH{in}
ocpreclear 1B bRV

TIMER_OCPRE_CL
EAR_SOURCE_CL
R

OCPRE_CLR_INT##:3|OCPRE_CLR¥IA

TIMER_OCPRE_CL
EAR_SOURCE_ETI
F

OCPRE_CLR_INTZ#FIETIF
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2% {out}

B EE

LR
/* configure TIMERO OCPRE_CLR_INT is connected to the OCPRE_CLR input */

timer_ocpre_clear_source_config(TIMERO, TIMER_OCPRE_CLEAR_SOURCE_CLR);

% timer_interrupt_enable
PR ¥itimer_interrupt_enable ik W, T %

& 3-418. FK# timer_interrupt_enable

R FR timer_interrupt_enable
Eig- gkl void timer_interrupt_enable(uint32_t timer_periph, uint32_t interrupt);
TIReHER SAETIMERX T Wil fig
SR -
B R -
WASH{in}
timer_periph TIMER#MX
TIMERX 22 Bk S8
BWMANSH{in}
interrupt TR
TIMER_INT_UP BT, TIMERX (x=0, 2, 5, 13..16)
TIMER_INT_CHO IBIEOEL A 3R TP T, TIMERX(x=0, 2, 13..16)
TIMER_INT_CH1 B LR AR, TIMERX(x=0, 2, 14)
TIMER_INT_CH2 B2 LR IR T, TIMERX(x=0, 2)
TIMER_INT_CH3 B3R IR W, TIMERX(x=0, 2)
TIMER_INT_CMT e AHFH B, TIMERX (x=0, 14..16)
TIMER_INT_TRG fib & FR i, TIMERx(x=0, 2, 14)
TIMER_INT_BRK BT, TIMERX(X=0, 14..16)
S {out}
‘ R
R E{E
‘ _
i4n .

/* enable the TIMERO update interrupt */

timer_interrupt_enable (TIMERO, TIMER_INT_UP);
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% timer_interrupt_disable

PR ¥itimer_interrupt_disablefifiid i, %

R 3-419. FKH timer_interrupt_disable

R FR timer_interrupt_ disable
PRARTY void timer_interrupt_ disable (uint32_t timer_periph, uint32_t interrupt);
ThReHR HMEETIMERX 1T 2% R
YR/ Yas -
B R -
BAZSE{in}
timer_periph TIMER#M3
TIMERX 22 Bk S8
WASE{in}
interrupt TR
TIMER_INT_UP EHRWr, TIMERx (x=0, 2, 5, 13..16)
TIMER_INT_CHO JEIEOHL B AH AR I, TIMERX(x=0, 2, 13..16)
TIMER_INT_CH1 JEE LR HE IR W, TIMERX(x=0, 2, 14)
TIMER_INT_CH2 B2 T, TIMERX(x=0, 2)
TIMER_INT_CH3 IBIESLL AR SR T, TIMERX(x=0, 2)
TIMER_INT_CMT HeAHTE B K, TIMERX (x=0, 14..16)
TIMER_INT_TRG fib & FR i, TIMERx(x=0, 2, 14)
TIMER_INT_BRK b, TIMERX(X=0, 14..16)
S {out}
‘ R
p A=A
‘ .

(LUE
[* disable the TIMERO update interrupt */

timer_interrupt_disable (TIMERO, TIMER_INT_UP);

B % timer_interrupt_flag_get
BF #itimer_interrupt_flag_getfifiik I, N %

F 3-420. K timer_interrupt_flag_get

Ly e timer_interrupt_flag_get
PRERE FlagStatus timer_interrupt_flag_get(uint32_t timer_periph, uint32_t interrupt);
DiRediR RIAMETIMERXF ids &
ekt -
A 8 F B -
mWAZH{in}
timer_periph TIMER#MX
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TIMERX 2% BARSH
MASH{in}
interrupt Hh T
TIMER_INT_FLAG_
Up HHihlr, TIMERX (x=0, 2, 5, 13..16)
TIMER_INT_FLAG . N
_CHO_ JBIBOLL LA 3R, TIMERX(x=0, 2, 13..16)
TIMER_INT_FLAG . o
‘CHl‘ BB AR SR T, TIMERX(x=0, 2, 14)
TIMER_INT_FLAG . o
- BB AR SR BT, TIMERX(x=0, 2)
_CH2
TIMER_INT_FLAG . .
JBIEILLEMHH R W, TIMERX(x=0, 2)
_CH3
TIMER_INT_FLAG
PAREEH F K, TIMERX (x=0, 14..16)
_CMT
TIMER_INT_FLAG .
f % K, TIMERX(x=0, 2, 14)
_TRG
TIMER_INT_FLAG
fk A, TIMERX(x=0, 14..16)
_BRK
¥ Hi 2% {out}
& [E{E
FlagStatus SETE{# RESET

Biltn.

/* 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 &

* 3-421. R¥ timer_interrupt_flag_clear

BB TR timer_interrupt_flag_clear
2 g Rit] void timer_interrupt_flag_clear(uint32_t timer_periph, uint32_t interrupt);
ThRefhi BRI TIMERX [ bR &
etk -

AL -

MASH{in}
timer_periph TIMER#M4

TIMERX 2% AR SH
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BAZSE{in}
interrupt Hh T
TIMER_INT_FLAG_
Up HHihlr, TIMERX (x=0, 2, 5, 13..16)
TIMER_INT_FLAG . N
_CHO_ JBIBOLL LA 3R I, TIMERX(x=0, 2, 13..16)
TIMER_INT_FLAG . o
‘CHl‘ BB AR SR T, TIMERX(x=0, 2, 14)
TIMER_INT_FLAG . o
- BB L AR SR BT, TIMERX(x=0, 2)
_CH2
TIMER_INT_FLAG . o
- TAIEILL AR SRR, TIMERX(x=0, 2)
_CH3
TIMER_INT_FLAG
WAREEH Tk, TIMERX (x=0, 14..16)
_CMT
TIMER_INT_FLAG .
o fh % K, TIMERX(x=0, 2, 14)
_TRG
TIMER_INT_FLAG
o Habdlr, TIMERx(x=0, 14..16)
_BRK
¥ Hi 2% {out}
IR [ B

Biltn.

[* clear TIMERO update interrupt flag */

timer_interrupt_flag_clear (TIMERO, TIMER_INT_FLAG_UP);

B % timer_flag_get

B #timer_flag_getfifiid L N %

F 3-422. K timer_flag_get

R TR timer_flag_get

RURTY FlagStatus timer_flag_get(uint32_t timer_periph, uint32_t flag);

LhREHR SR TIMERX (PR B A &

ekt -

A1 F B -
BWASH{in}
timer_periph TIMER#MX

TIMERX 2% AR SH

BWASH{in}
flag WERE
TIMER_FLAG_UP FHibrE, TIMERX(x=0, 2, 5, 13..16)
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TIMER_FLAG_CHO

(3

IBIBOHL B A R &, TIMERX(x=0, 2, 13..16)

TIMER_FLAG_CH1

BB AR E, TIMERX(X=0, 2, 14)

TIMER_FLAG_CH2

B2 PR &, TIMERX(x=0, 2)

TIMER_FLAG_CH3

i}
JEEI B M ARE, TIMERX(x=0, 2)

TIMER_FLAG_CMT

JEIE A RS, TIMERX(X=0, 14..16)

TIMER_FLAG_TRG

fit R br&E, TIMERX(x=0, 2, 14)

TIMER_FLAG_BRK

W kAREAL, TIMERX(x=0, 14..16)

TIMER_FLAG_CHO

JEIEO R AR, TIMERX(x=0, 2, 3..16)

0
TIMER_FLAG_CH1 v b st L 4
o JETE LR IR AR, TIMERX(x=0, 2, 14)
TIMER_FLAG_CH2 e et 11 A
o JHIE 24 R AR &, TIMERX(x=0, 2)
TIMER_FLAG_CH3 T
o JETE 3R AR, TIMERX(x=0, 2)
3% out}
& [E{E
FlagStatus SETE{(# RESET

it

/* get TIMERO update flags */

FlagStatus Flag_status = RESET:;

Flag_status = timer_flag_get (TIMERO, TIMER_FLAG_UP);

B % timer_flag_clear

B ¥itimer_flag_clearffiik W, F %

R 3-423. RH timer_flag_clear

LR timer_flag_clear

Zg- g Rit] void timer_flag_clear(uint32_t timer_periph, uint32_t flag);

TiRestiR BERRAMETIMERCIR A A5 i

PS8 -

A1 F B -
MASH{in}
timer_periph TIMER#M4

TIMERX 2% BRSH

MASH{in}
flag IREFRE

TIMER_FLAG_UP

H¥ihr&, TIMERX(x=0, 2, 5, 13..16)

TIMER_FLAG_CHO

IIBOL A PR &, TIMERX(X=0, 2, 13..16)
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TIMER_FLAG_CH1

WG LA AR E, TIMERX(X=0, 2, 14)

TIMER_FLAG_CH2

B2 PR &, TIMERX(x=0, 2)

TIMER_FLAG_CH3

i}
JEEIL B M ARE, TIMERX(x=0, 2)

TIMER_FLAG_CMT

JEIE A RS, TIMERX(X=0, 14..16)

TIMER_FLAG_TRG

fit kR br&E, TIMERX(x=0, 2, 14)

TIMER_FLAG_BRK

rhIEFREAL, TIMERX(X=0, 14..16)

TIMER_FLAG_CHO

BB sRE AR &, TIMERX(X=0, 2, 13..16)

o)
TIMER_FLAG_CH1 o B

o JEIERGE HARE, TIMERX(x=0, 2, 14)
TIMER_FLAG_CH2 e 5 1Ly

o JEIE 2 ER AR, TIMERx(x=0, 2)
TIMER_FLAG_CH3 e 95 1Ly

o B3P AR E, TIMERX(X=0, 2)

¥ Hi 2% {out}
IR [ B

i4n .
[* clear TIMERO update flags */
timer_flag_clear (TIMERO, TIMER_FLAG_UP);

¥ timer_dma_enable

Pk #itimer_dma_enablefiliid i, N % -

% 3-424. FR/E timer_dma_enable

RE IR

timer_dma_enable

RURTY void timer_dma_enable(uint32_t timer_periph, uintl6_t dma);

ThReHid HMETIMERXFIDMAE ¢

ViR s -

A 7R F B -
WMASH{in}
timer_periph TIMER#MX

TIMERX 2% AR SH

BWMANSHE{in}
dma DMAJ

TIMER_DMA_UPD

FHDMAIE K, TIMERx(x=0, 2, 5, 14..16)

TIMER_DMA_CHO
D

JWIBOLLAAHZE DMAIE R, TIMERX(x=0, 2, 14..16)

TIMER_DMA_CH1

D

JEIEL AR DMAIER, TIMERX(x=0..2, 4)
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TIMER_DMA_CH2

W2k DMAIG R, TIMERX(x=0, 2)

D
TIMER_DMA_CH3 o o

5 THIEILLEAHZK DMATER, TIMERX(x=0, 2)
TIMER_DMA_CMT o

5 BAIDMAR HiiER, TIMERX(X=0, 14)
TIMER_DMA_TRG . .

5 fih R DMATE R 88, TIMERX(x=0..2, 14)

ﬁ:’:ﬂﬁ"ﬁ{out}
R E{E

.

/* enable the TIMERO update DMA */

timer_dma_enable (TIMERO, TIMER_DMA_UPD);

¥ timer_dma_disable

B ¥timer_dma_disablefffiik I, F %

7 3-425. B timer_dma_disable

AR timer_dma_disable

Zg- g Rit] void timer_dma_disable (uint32_t timer_periph, uint16_t dma);

TiRestiR 4 TIMERXHIDMAZEfig

SR -

B A B -
BASE{in}
timer_periph TIMER%MX

TIMERX 2% BKSH

BASH{in}
dma DMAJ

TIMER_DMA_UPD

HHDMAIE K, TIMERx(x=0, 2, 5, 14..16)

TIMER_DMA_CHO

JBIEOHLB/A#iZR DMAE R, TIMERX(x=0, 2, 14..16)

D
TIMER_DMA_CH1 . o o

b JWIE L3R DMATE R, TIMERX(x=0..2, 14)
TIMER_DMA_CH2 . o L

R HIE2 LB Af 3K DMATE R, TIMERX(x=0, 2)
TIMER_DMA_CH3 . o L

R HIE3L /AR DMATE R, TIMERX(x=0, 2)
TIMER_DMA_CMT o

b HAIDMARE H1ER, TIMERX(X=0, 14)
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TIMER_DMA_TRG
D

fil & DMAIE R {#ifE, TIMERx(x=0..2, 14)

W H S {out}

B EE

Blhn:

[* 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, F %

3+ 3-426. ¥ timer_channel_dma_request_source_select

R TR timer_channel_dma_request_source_select
void timer_channel_dma_request_source_select(uint32_t timer_periph,
B YRR _
uint32_t dma_request);
ThkeHiig A TIMERX I8 & DMAH R 5 % £
PR i -
B R -
WANSH{in}
timer_periph TIMER#MAX
TIMERXx(x=0, 2, .
TIMERAM&IEFE
14,..16)
MASH{in}
dma_request JEIE I DMATE SR YF

TIMER_DMAREQU
EST_CHANNELEV
ENT

A SR LB AR, ROEIEIEN I DMATE K

TIMER_DMAREQU
EST_UPDATEEVE
NT

AR, RIRIEIENDMATLT R

S8 out}

B E{E

i

/* TIMERO channel DMA request of channel n is sent when channel y event occurs */

timer_channel_dma_request_source_select (TIMERO,
TIMER_DMAREQUEST_CHANNELEVENT);
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BR %L timer_dma_transfer_config

B ¥timer_dma_transfer_config#fiid L~ & :

R 3-427. K#H timer_dma_transfer_config

R FR timer_dma_transfer_config
void timer_dma_transfer_config(uint32_t timer_periph, uint32_t dma_baseaddr,
SRR _
uint32_t dma_lenth);
DyRestiR it B A% TIMERX (I DMA#E 28
etk -
AN -
BAZSE{in}
timer_periph TIMER#} %
TIMERX(x=0, 2, v s
1a..16) I SN R
WASE{in}
dma_baseaddr DMAfE St 4 Hh ik
TIMER_DMACFG_ DMAfE#ZIAHE: TIMER_DMACFG_DMATA_CTLO, TIMERX(x=0, 2,
DMATA_CTLO 14..16)
TIMER_DMACFG_ DMAfEfeigHk: TIMER_DMACFG_DMATA _CTL1, TIMERXx(x=0, 2,
DMATA_CTL1 14..16)

TIMER_DMACFG_
DMATA_SMCFG

DMAfEHE 4l : TIMER_DMACFG_DMATA_SMCFG, TIMERXx(x=0, 2, 14)

TIMER_DMACFG_
DMATA_DMAINTE

DMAfL e ahthik: TIMER_DMACFG_DMATA_DMAINTEN, TIMERXx(x=0, 2,

N 14..16)

TIMER_DMACFG_ | DMAf&#itetGibhl: TIMER_DMACFG_DMATA_INTF, TIMERX(x=0, 2,
DMATA_INTF 14..16)

TIMER_DMACFG_ | DMAf&4etatitl: TIMER_DMACFG_DMATA SWEVG, TIMERX(x=0, 2,
DMATA_SWEVG 14..16)

TIMER_DMACFG_ | DMAf&#iiatiht: TIMER_DMACFG_DMATA CHCTLO, TIMERX(x=O0, 2,

DMATA_CHCTLO 14..16)

TIMER_DMACFG_
DMATA_CHCTL1

DMAfE e daill: TIMER_DMACFG_DMATA CHCTL1, TIMERXx(x=0, 2)

TIMER_DMACFG_

DMAfL i dhthtk: TIMER_DMACFG_DMATA_CHCTL2, TIMERX (x=0, 2,

DMATA_CHCTL2 14..16)

TIMER_DMACFG_ | DMA/f&#aiaisiht: TIMER_DMACFG_DMATA_CNT, TIMERX (x=0, 2,
DMATA_CNT 14..16)

TIMER_DMACFG_ DMAEHiitifibtt: TIMER_DMACFG_DMATA_PSC, TIMERX (x=0, 2,
DMATA_PSC 14..16)

TIMER_DMACFG_ DMAEHiitifibtt: TIMER_DMACFG_DMATA_CAR, TIMERX (x=0, 2,
DMATA_CAR 14..16)

TIMER_DMACFG_

DMAfE it ifbt: TIMER_DMACFG_DMATA _CREP, TIMERX (x=0, 14..16)
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DMATA_CREP

TIMER_DMACFG_
DMATA_CHOCV

DMAfE4 et TIMER_DMACFG_DMATA_CHOCV, TIMERX (x=0, 2,
14..16)

TIMER_DMACFG_
DMATA_CH1CV

DMAfE#iGHiE: TIMER_DMACFG_DMATA_CHICV, TIMERX(x=0, 2, 14)

TIMER_DMACFG_
DMATA_CH2CV

DMAfE iR dhhil: TIMER_DMACFG_DMATA_CH2CV, TIMERX(x=0, 2)

TIMER_DMACFG_
DMATA_CH3CV

DMAfE iR dhhil: TIMER_DMACFG_DMATA_CH3CV, TIMERX(x=0, 2)

TIMER_DMACFG_
DMATA_CCHP

DMAfE# LG E: TIMER_DMACFG_DMATA_CCHP, TIMERX (x=0, 14..16)

TIMER_DMACFG_
DMATA_DMACFG

DMAfEHAE il : TIMER_DMACFG_DMATA_DMACFG, TIMERX (x=0, 2,
14..16)

WASH{in}

dma_lenth

DMAfEHIK &

TIMER_DMACFG_
DMATC_XTRANSF
ER

x=1..18, DMAfE#H x &K

¥ Hi 2% {out}

R EME

Biltn.

[* 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_generatefiiiik . N %

+ 3-428. ¥ timer_event_software_generate

R TR timer_event_software_generate

PRERE void timer_event_software_generate(uint32_t timer_periph, uintl6_t event);

DiRediR WA A A

vinz S Jis -

B FH R 2 -
BWMANSHE{in}
timer_periph TIMER#MX

TIMERX 2% AR SH

BWMANSHE{in}
event AR
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TIMER_EVENT_SR
- - W4, TIMERX(X=0, 2, 5, 13..16)
C_UPG

TIMER_EVENT_SR o .

- - BB ke b i H & 2E, TIMERX(x=0, 2, 13..16)
C_CHOG

TIMER_EVENT_SR o .

- - BB LR LR R4, TIMERX(x=0, 2, 14)
C_CHI1G

TIMER_EVENT_SR o \

- - BB 2R L FE R A, TIMERX(x=0, 2)
C_CH2G

TIMER_EVENT_SR o \

- - IEE3 R L FE R A, TIMERX(x=0, 2)
C_CH3G

TIMER_EVENT_SR )

- - TEIE AR B AR A, TIMERX(x=0, 14..16)
C_CMTG

TIMER_EVENT_SR
B - fuh & ZEAEF2 4, TIMERX(x=0, 2, 14)
C_TRGG

TIMER_EVENT_SR
- - FerE R R EA, TIMERX(X=0, 14..16)
C_BRKG

¥ Hi 2% {out}
R EE

.

[* software generate update event*/

timer_event_software_generate (TIMERO, TIMER_EVENT_SRC_UPG);

¥ timer_break_struct_para_init

PR #itimer_break_struct_para_initfifiid I, %

® 3-429. ¥ timer_break_struct_para_init

H AT timer_break_struct_para_init
RER A void timer_break_struct_para_init(timer_break_parameter_struct* breakpara);
ThRER K TIMERP LD Be S HEE M b Ty Z 81960 A BIME
VRS
B FH R

MASH{in}
breakpara EPJM_J‘H*E@BE%MMZIS, V£ W.Z3-394. LEpk

timer break parameter struct

S ¥{out}

R E{E

i
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[* initialize TIMER break parameter struct with a default value */
timer_break_parameter_struct timer_breakpara;

timer_break_struct_para_init(timer_breakpara);

BR % timer_break_config

PR #timer_break_config#fifiid L~ %

X 3-430. FK#H timer_break_config

PR TR timer_break_config
void timer_break_config(uint32_t timer_periph, timer_break _parameter_struct*
BRHURRY
breakpara);
ThkeHig fic & 1T Re
SerkM -
AN -
WANSH{in}
timer_periph TIMER#MX
TIMERX(x=0,
TIMERAMAIE %
14..16)
MASH{in}
R THARENL B 4Kk, VL Z3-394. R
breakpara .
timer break parameter struct
Az {out}
R E{E

fl4n:
[* configure TIMERO break function */

timer_break_parameter_struct timer_breakpara;

timer_breakpara.runoffstate = TIMER_ROS_STATE_DISABLE;
timer_breakpara.ideloffstate =TIMER_IOS_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);
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¥ timer_break_enable

B #timer_break_enablef#id L~ %

X 3-431. FK¥ timer_break_enable

PR TR timer_break_enable
R R void timer_break_enable(uint32_t timer_periph);
ThReHR M HETIMERX I H 1 2h g
pRS gis RATETIMERX_CCHP# £ 8 IPROT [1:0] =00 i}, 74 A&k
B R -
BAZSE{in}
timer_periph TIMER#M3
TIMERX(x=0,
TIMERAMtiL#
14..16)
sz out}
‘ ]
p A=A
‘ ]
#i4n

/* enable TIMERO break function*/

timer_break_enable (TIMERO);

BK# timer_break_disable
B ¥itimer_break_disablefffiit W, %

% 3-432. BRE timer_break_disable

R HZ R timer_break_disable
BRHR R void timer_break_disable (uint32_t timer_periph);
TiRestiR AERETIMERXAIH 1L B
PR i HAGETIMERX_CCHP# /7 43 fIPROT [1:0] =00 K, A w[f&ek
B A B -
WMASH{in}
timer_periph TIMER#MX
TIMERX(x=0,
TIMERSI ik £
14..16)
AHsH{out}
p A Il

it

/* disable TIMERO break function*/
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timer_break_ disable (TIMERO);

% timer_automatic_output_enable

PR #timer_automatic_output_enabledifiid L% -

X 3-433. FK¥ timer_automatic_output_enable

PR TR timer_automatic_output_enable
PRARTY void timer_automatic_output_enable(uint32_t timer_periph);
ThReHR H 3l A e
PSS HAHETIMERX_CCHPZ f£4; 1IPROT [1:0] =00 K}, A W&
B R -
WANSH{in}
timer_periph TIMER#}M}%
TIMERX(x=0,
TIMERAMtiL#%
14..16)
A s%{out}
‘ ]
p A=A

il :
/* enable TIMERO output automatic function */

timer_automatic_output_enable (TIMERO);

¥ timer_automatic_output_disable
BF #timer_automatic_output_disableftiid I N3 :

% 3-434. FRH timer_automatic_output_disable

R TR timer_automatic_output_ disable
RHR R void timer_automatic_output_ disable (uint32_t timer_periph);
ThReHR H Bl AR e
PR s HAT/ETIMERX_CCHP #1744 [JPROT [1:0] = 00, A A&k
B A B -
BWASH{in}
timer_periph TIMER#IMX
TIMERX(x=0,
TIMERSI ik %
14..16)
AHsH{out}
‘ .
p A Il
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LR
/* disable TIMERO output automatic function */

timer_automatic_output_disable (TIMERDO);

B % timer_primary_output_config

Bk #timer_primary_output_configfifiid i, T %

R 3-435. ¥ timer_primary_output_config

R FR timer_primary_output_config
R void timer_primary_output_config(uint32_t timer_periph, ControlStatus
newvalue);
ThkeHig JITA F I A A e
SerkM -
AN -
WANSH{in}
timer_periph TIMER#MX
TIMERX(x=0,14..16) TIMER#M 3% £
B ASH{in}
newvalue FEHPIRES
ENABLE fihe
DISABLE hhe
#is%{out}
‘ ]
& B fH
‘ .

ol
/* enable TIMERO primary output function */

timer_primary_output_config (TIMERO, ENABLE);

B % timer_channel_control_shadow_config

B ¥timer_channel_control_shadow_configfiid . % :

2 3-436. K% timer_channel_control_shadow_config

R FR timer_channel_control_shadow_config
void timer_channel_control_shadow_config(uint32_t timer_periph,
AR R
ControlStatus newvalue);
TiReFER TR TR E
PR s -
B FH R 2 -

EAZE{in}
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timer_periph TIMER#M3
TIMERX(x=0,

TIMER#M& i #%
14..16)

WASH{in}
newvalue EHIRE
ENABLE fiife
DISABLE ZEhE

I S%{out}

‘ }
AL

il
[* channel capture/compare control shadow register enable */

timer_channel_control_shadow_config (TIMERO, ENABLE);

B % timer_channel_control_shadow_update_config

P #itimer_channel_control_shadow_update_configftii& I, F %

#* 3-437. H# timer_channel_control_shadow_update_config

E 2R timer_channel_control_shadow_update_config
void timer_channel_control_shadow_update_config(uint32_t timer_periph,
BRARAY .
uint8_t ccuctl);
TheeHiR TR A 45 8 1) 5T 2 A 2 T TR
Stk -
B FH R 2 -
BASH{in}
timer_periph TIMER%MX
TIMERX(x=0,
TIMERAME 1% #%
14..16)
BASH{in}
ccuctl TETE AR A T 2 AT g TR i)
TIMER_UPDATECT . N
CMTGH # B 1 B F 8 2 (2 2
L_CCU
TIMER_UPDATECT . )
HCMTGH# B 1B B TRIGIETHIS I, 5T & M EH
L _CCUTRI
AdSH{out}
R E{E

Biltn.
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[* 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
P #itimer_channel_output_struct_para_init#ifiit i, F % -

# 3-438. H# timer_channel_output_struct_para_init

RHAAR timer_channel_output_struct_para_init
void timer_channel_output_struct_para_init(timer_oc_parameter_struct*
PR R R
ocpara);
ThRedtiiR W TIMERETE fy 1 S8 b firfs Z 8019640 8 BRME
VS -
B F R -
B ASH{in}
ocpara ‘ GBI KR, W Z3-395. L f/Mtimer_oc _parameter_struct.
A s%{out}
‘ ]
& B {E
‘ ]

.

[* initialize TIMER channel output parameter struct with a default value */

timer_oc_parameter_struct timer_ocinitpara;

timer_channel_output_struct_para_init(timer_ocinitpara);

B % timer_channel_output_config

B ¥timer_channel_output_configiffiid I, %

F 3-439. K timer_channel_output_config

R HZ R timer_channel_output_config
void timer_channel_output_config(uint32_t timer_periph, uint16_t channel,
HRHRRY _
timer_oc_parameter_struct* ocpara);
LhREHR A TIMERX 1388 18 4 4 1 B
PR s -
B F R -
BWASH{in}
timer_periph TIMER#MX
TIMERX 2% AR SH
BWASH{in}
channel Rriic B i
TIMER_CH_0 JEJE0, TIMERXx(x=0, 2, 13..16)
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TIMER_CH_1 i1, TIMERX(x=0, 2, 14)

TIMER_CH_2 #iE2, TIMERX(x=0, 2)

TIMER_CH_3 i3, TIMERxX(x=0, 2)
WANSH{in}

ocpara ‘ W HEIE SR, VR W.Z3-395. SMtimer_oc parameter struct
W H S {out}
& [l {8
R

* configure TIMERO channel 0 output function */

timer_oc_parameter_struct timer_ocintpara;

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);

B % timer_channel_output_mode_config

BF #timer_channel_output_mode_configiiiid I, % -

F 3-440. K timer_channel_output_mode_config

R TR timer_channel_output_mode_config
void timer_channel_output_mode_config(uint32_t timer_periph, uintl6_t
HRHRRY _
channel, uint16_t ocmode);
ThREHR Hic B AN TIMERXE 18 1 H Lk =X
SRR -
B F R -
BWASH{in}
timer_periph TIMER#MX
TIMERX 2% AR SH
BWASH{in}
channel Rl B B IE
TIMER_CH_0 JEJE0, TIMERX (x=0, 2, 13..16)
TIMER_CH_1 iK1, TIMERX (x=0, 2, 14)
TIMER_CH_2 iBiE2, TIMERX (x=0, 2)
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TIMER_CH_3 iBiE3, TIMERX (x=0, 2)
BMASH{in}
ocmode JEIE H A
TIMER_OC_MODE } .
VREE R
_TIMING
TIMER_OC_MODE T
VEHCH 15 B N e
_ACTIVE
TIMER_OC_MODE _—
VCHCHT 1 B A
_INACTIVE
TIMER_OC_MODE
NNk
_TOGGLE
TIMER_OC_MODE )
SR il I
_Low
TIMER_OC_MODE L
SR i) DM R
_HIGH
TIMER_OC_MODE .
PWM#E 0
_PWMO
TIMER_OC_MODE
PWMAL 1
_PWM1
¥ Hi 2% {out}
R EE
it

* configure TIMERO channel PWM 0 mode */

timer_channel_output_mode_config(TIMERO, TIMER_CH_0, TIMER_OC_MODE_PWMO);

B % timer_channel_output_pulse_value_config

B¥ #timer_channel_output_pulse_value_configfii& Il F %

F 3-441. KK timer_channel_output_pulse_value_config

R TR timer_channel_output_pulse_value_config
void timer_channel_output_pulse_value_config(uint32_t timer_periph, uintl6_t
B SR _
channel, uint32_t pulse);
LhREHR Fic B AMETIMERX ) S i H HL
SRR -
B F R -
BWMANSHE{in}
timer_periph TIMER#MX

TIMERX 2% AR SH

WASH{in}
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channel Ry i B E
TIMER_CH_0 i#i0, TIMERX (x=0, 2, 13..16)
TIMER_CH_1 @1, TIMERX TIMERX(x=0, 2, 14)
TIMER_CH_2 #i2, TIMERX (x=0, 2)
TIMER_CH_3 #ik3, TIMERX (x=0, 2)

WS {in}
pulse | St LB (0~65535)
2% {out}
3% Al B

il :
/* configure TIMERO channel 0 output pulse value */

timer_channel_output_pulse_value_config(TIMERO, TIMER_CH_0, 399);

% timer_channel_output_shadow_config

PR #itimer_channel_output_shadow_configftiid . T % :

* 3-442. ¥ timer_channel_output_shadow_config

R timer_channel_output_shadow_config
void timer_channel_output_shadow_config(uint32_t timer_periph, uint16_t
RURTY .
channel, uint16_t ocshadow);
TIgeHiR fic B TIMERX# 18 fir H LU T 2 A7 48 D BE
Vinis i -
% 18 FH R -
BASE{in}
timer_periph TIMER%MX
TIMERX S BARSH
#MASH{in}
channel FRlE B IEIE
TIMER_CH_O JHIE0, TIMERX (x=0, 2, 13..16)
TIMER_CH_1 JHiE1, TIMERXx (x=0, 2, 14)
TIMER_CH_2 jHiE2, TIMERX (x=0, 2)
TIMER_CH_3 j#iE3, TIMERX (x=0, 2)
EWASH{in}
ocshadow i B TR AR TIRRIRES
TIMER_OC_SHAD I
i Gt B LU e T 35 17488
OW_ENABLE
TIMER_OC_SHAD I
AR geton b LB T 178
OW_DISABLE

HHSE{out}
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B EE

LR
[*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
K #itimer_channel_output_fast_configftfiid 1L T % :

X 3-443. FK#H timer_channel_output_fast_config

R FR timer_channel_output_fast_config
R void timer_channel_output_fast_.config(uint32_t timer_periph, uint16_t channel,
uintl6_t ocfast);
ThReHid Fic B TIMERXH T8 %y i} FL AT PR IE Dl E
SRR -
AN -
WANSH{in}
timer_periph TIMER#MX
TIMERX S Bk S 4
BWANSH{in}
channel FEC
TIMER_CH_0O i#i%0, TIMERX (x=0, 2, 13..16)
TIMER_CH_1 iK1, TIMERX (x=0, 2, 14)
TIMER_CH_2 iEiE2, TIMERX (x=0, 2)
TIMER_CH_3 iHiE3, TIMERX (x=0, 2)
BASH{in}
ocfast T IE R ECRURR DI RERAS
TIMER_OC_FAST . R
EKIAB[E B T L BB T B A e
TIMER_OC_FAST . .
DI_SABT_E B 0 i LR PRI T R AR e
28 {out}
R E{E

it

/* configure TIMERO channel 0 output fast function */

timer_channel_output_fast_config (TIMERO, TIMER_CH_0, TIMER_OC_FAST_ENABLE);
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B %L timer_channel_output_clear_config

Bk #timer_channel_output_clear_config#fiid I, F 3% -

R 3-444. FKH timer_channel_output_clear_config

R FR timer_channel_output_clear_config
void timer_channel_output_clear_config(uint32_t timer_periph, uint16_t
YR _
channel, uint16_t occlear);
ThRedhig FiC & TIMERX )38 18 i (1) LB O T A
etk -
AN -
#ASYin}
timer_periph TIMER#MX
TIMERX S5 Bk S 4
MASH{in}
channel fR5 I L E
TIMER_CH_0 JEIEO, TIMERX (x=0, 2)
TIMER_CH_1 iBiE1, TIMERX (x=0, 2)
TIMER_CH_2 iBiE2, TIMERX (x=0, 2)
TIMER_CH_3 JHiE3, TIMERX (x=0, 2)
WASH{in}
occlear I LA HIEOTh RRIRAS
TIMER_OC_CLEAR . . .
_E_NA';LE HHE P B B 0T e e
TIMER_OC_CLEAR o i
DISABLE T TE E U H B O e Ak R
2% {out}
1R E{E

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#ifiid I, F % -

F 3-445. ¥ timer_channel_output_polarity_config

R R timer_channel_output_polarity_config

RHUR R

channel, uint16_t ocpolarity);

void timer_channel_output_polarity_config(uint32_t timer_periph, uint16_t
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ThReHR TR A T
PRiS dis -
% 78 F B -
MASH{in}
timer_periph TIMER%MX
TIMERX 2% AR SH
MASH{in}
channel Py i B E
TIMER_CH_0 #iE0, TIMERX (x=0, 2, 13..16)
TIMER_CH_1 WiE1, TIMERX (x=0, 2, 14)
TIMER_CH_2 WiE2, TIMERX(x=0, 2)
TIMER_CH_3 WiE3, TIMERX (x=0, 2)
WASH{in}
ocpolarity B TE Y AR
TIMER_OC_POLAR . N -
IT;_H&;H TR A R AR v S R
TIMER_OC_POLAR R N
IT:(_LBW TR i R AR PRI H A 2
HH 2% {out}
‘ .
p A=A

it

[* configure TIMERO channel 0 output polarity */

timer_channel_output_polarity _config (TIMERO, TIMER_CH_0,

TIMER_OC_POLARITY_HIGH);

% timer_channel_complementary_output_polarity_config

B ¥timer_channel_complementary_output_polarity configfiiid Il ~ %

* 3-446. ¥ timer_channel_complementary_output_polarity_config

BREAFR timer_channel_complementary_output_polarity_config
AR void time.r_chann.eI_co.mplementary_outF)ut_polarity_con'fig(uint32_t
timer_periph, uint16_t channel, uint16_t ocnpolarity);
ThReHR HRN I A AR A P
etk -
B R -
MASH{in}
timer_periph TIMER#M4
TIMERX 2% AR SH
MASH{in}
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channel RS B E
TIMER_CH_0 350, TIMERx (x=0, 2, 13..16)
TIMER_CH_1 31, TIMERx (x=0, 2, 14)
TIMER_CH_2 J#IE2, TIMERX (x=0, 2)
TIMER_CH_3 J#IE2, TIMERX (x=0, 2)

HMASH{in}
ocpolarity BN o S AR
TIMER_OCN_POLA e N -
NI E B AR S S
RITY_HIGH
TIMER_OCN_POLA NN N
AN E B AR A E S S
RITY _LOW
¥ Hi 2% {out}
R EME

it

[* configure TIMERO channel 0 complementary output polarity */

timer_channel_complementary_output_polarity _config (TIMERO, TIMER_CH_0,

TIMER_OCN_POLARITY_HIGH);

B %L timer_channel_output_state_config
BF #timer_channel_output_state_configiifiid I, F % -

® 3-447. F# timer_channel_output_state_config

R TR timer_channel_output_state_config
void timer_channel_output_state_config(uint32_t timer_periph, uint16_t
HRHRRY _
channel, uint32_t state);
ThREHR Hic BB RS
etk -
AL L -
WASE{in}
timer_periph TIMER#MX
TIMERX 2% AR SH
BWASH{in}
channel Rl B B IE
TIMER_CH_O J#IEO0, TIMERX (x=0, 2, 13..16)
TIMER_CH_1 j#iE1, TIMERX (x=0, 2, 14)
TIMER_CH_2 iBiE2, TIMERX (x=0, 2)
TIMER_CH_3 JHiE3, TIMERX (x=0, 2)
MASH{in}
state HIERES

295



Z

GigaDevice

GD32E23x [&] ¢ H e e

TIMER_CCX_ENAB

THE A RE
LE
TIMER_CCX _DISA .
- - IHE AR
BLE
W H S {out}

B EE

Blhn:

[* configure TIMERO channel 0 enable state */

timer_channel_output_state_config (TIMERO, TIMER_CH_0, TIMER_CCX_ENABLE);

BR % timer_channel_complementary_output_state_config

B ¥timer_channel_complementary_output_state_configiiid i, % :

& 3-448. FK¥ timer_channel_complementary_output_state_config

R FR timer_channel_complementary_output_state_config
void timer_channel_complementary_output_state_config(uint32_t timer_periph,
RERE uint16_t channel, uint16_t ocnstate);
ThReR T 7 EL 8 T i RS
PR i -
B A B -
BWMANSH{in}
timer_periph TIMER#MX
TIMERX 2% AR SH
WASE{in}
channel Friic B il iE
TIMER_CH_0O #WiE0, TIMERX (x=0, 14..16)
TIMER_CH_1 WiE1, TIMERX (x=0)
TIMER_CH_2 WiE2, TIMERX (x=0)
BWMANSH{in}
state HAMBIERTS
TIMER_CCXN_ENA )
_BLE - HAMETE B
TIMER_CCXN_DIS L
;BLE - HAMEIEZERE
S8 {out}
p A Il
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Blhn:

/* configure TIMERO channel 0 complementary output enable state */

timer_channel_complementary_output_state config (TIMERO, TIMER_CH_O0,
TIMER_CCXN_ENABLE);

% timer_channel_input_struct_para_init

PR %timer_channel_input_struct_para_initdffiid W~ %

R 3-449. FKH timer_channel_input_struct_para_init

ik 8 timer_channel_input_struct_para_init
RER A void timer_channel_input_struct_para_init(timer_ic_parameter_struct* icpara);
Thgedd K TIMERIEIE fis N SHUEs 1 iy Z 81066 A BIME
VRS s -
AN -
WANSH{in}
icpara ‘ WIS NG, V0 Z3-396. ZfAtimer ic parameter struct.
S8 {out}
‘ ]
p A=A

it

/* 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

Bk #timer_input_capture_configitiik I~ % -

* 3-450. ¥ timer_input_capture_config

BREAFR timer_input_capture_config
void timer_input_capture_config(uint32_t timer_periph, uint16_t channel,

timer_ic_parameter_struct* icpara);

ThRefhi I B TIMERXHI N J#i 3K S48

vinz S Jis -

TR FH R timer_channel_input_capture_prescaler_config
MASH{in}
timer_periph TIMER#M4

TIMERX 2% BRSH

MASH{in}
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channel e B il IE
TIMER_CH_0 i#ik0, TIMERX (x=0, 2, 13..16)
TIMER_CH_1 iWik1, TIMERX (x=0, 2, 14)
TIMER_CH_2 iHiE2, TIMERX (x=0, 2)
TIMER_CH_3 43, TIMERX (x=0, 2)
MASH{in}
icpara ‘ WNTIRGE R, VEIW Z3-396. ZMAtimer ic_parameter struct.
2% {out}
IR [BHE

.

[* configure TIMERO input capture parameter */

timer_ic_parameter_struct timer_icinitpara;

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_capture_config(TIMERO, TIMER_CH_0, &timer_icinitpara);

B % timer_channel_input_capture_prescaler_config

B ¥timer_channel_input_capture_prescaler_config#ifiid I, N %

# 3-451. B/ timer_channel_input_capture_prescaler_config

R TR timer_channel_input_capture_prescaler_config
R void timer_channeI_.input_capture_préscaler_config(uint32_t timer_periph,
uintl6_t channel, uint16_t prescaler);
TiRestiR FiC 7 TIME R 1 iy \ A1l 3 75 43 S
PR s -
B F R -
WASH{in}
timer_periph TIMER#MX
TIMERX 2% AR SH
MASH{in}
channel Rriic B i
TIMER_CH_0 JEIE0, TIMERX (x=0, 2, 13..16)
TIMER_CH_1 iK1, TIMERX (x=0, 2, 14)
TIMER_CH_2 JBiE2, TIMERX (x=0, 2)
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TIMER_CH_3 iBiE3, TIMERX (x=0, 2)
MASH{in}
prescaler T A N AF 3R T AR
TIMER_IC_PSC_DI
- T G340
Vi
TIMER_IC_PSC_DI
25345
V2
TIMER_IC_PSC_DI
4550
\VZ!
TIMER_IC_PSC_DI
84340t
V8
¥ Hi 2% {out}
R EE

10

[* configure TIMERO channel 0 input capture prescaler value */

timer_channel_input_capture_prescaler_config (TIMERO, TIMER_CH_0,
TIMER_IC_PSC_DIV2);

¥ timer_channel_capture_value_register_read

BK #timer_channel_capture_value_register_readfiiid I, %

* 3-452. ¥ timer_channel_capture_value_register_read

LR timer_channel_capture_value_register_read
uint32_t timer_channel_capture_value_register_read(uint32_t timer_periph,
RBURE :
uintl6_t channel);
ThREHR B TE AR
etk -
AL L -
BASE{in}
timer_periph TIMER%MX
TIMERX 2% BRSH
BWASH{in}
channel Rl B B IE
TIMER_CH_O J#IEO0, TIMERX (x=0, 2, 13..16)
TIMER_CH_1 JHiE1, TIMERXx (x=0, 2, 14)
TIMER_CH_2 j#iE2, TIMERX (x=0, 2)
TIMER_CH_3 J#iE3, TIMERX (x=0, 2)

HH S5 out}

299



Z

GigaDevice

GD32E23x [&] ¢ H e e

R AME
G AR

uint32_t (0~65535)

Blhn:

/* read TIMERO channel 0 capture compare register value */
uint32_t ch0_value = 0;

chO_value =timer_channel_capture_value register _read (TIMERO, TIMER_CH_0);

¥ timer_input_pwm_capture_config
B ¥timer_input_pwm_capture_config#ifiit i, N % :

#* 3-453. H# timer_input_pwm_capture_config

AR timer_input_pwm_capture_config
R void timer_input_pwm._captl.Jre_config(uint32_t tin.wer_periph, uint16_t channel,
timer_ic_parameter_struct* icpwm);
DiResiiR Iic & TIMERXIH SRPWMEI A\ 241
PR i -
Bz FH R timer_channel_input_capture_prescaler_config
B ASH{in}
timer_periph TIMER%MX
TIMERX(x=0, 2, 14) TIMERAMAIE %
MASH{in}
channel Friic B il iE
TIMER_CH_0 HIE0
TIMER_CH_1 HIEL
BWANSH{in}
icpwm ‘ WA R, TEN Z3-396. LM Atimer ic parameter struct
2% {out}
‘ & BB

Biltn.

[* configure TIMERO input pwm capture parameter */
timer_ic_parameter_struct timer_icinitpara;
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;
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timer_input_pwm_capture_config (TIMERO, TIMER_CH_0, &timer _icinitpara);

B % timer_hall_mode_config
BF #timer_hall_mode_configftiid .~ %&:

R 3-454. FK# timer_hall_mode_config

PR TR timer_hall_mode_config
PRARTY void timer_hall_mode_config(uint32_t timer_periph, uint8_t hallmode);
DyRestiR I B TIMERXIFJHALL F Zh g
YR/ Yas -
B R -
WANSH{in}
timer_periph TIMER#MX
TIMERX(x=0, 2) TIMERAMEIE R
B ASH{in}
hallmode HALL#Z O ThERIRE
TIMER_HALLINTE
RFACE_ENABLE HALL#ZE M1 5e
TIMER_HALLINTE
RFACE__DISABLE HALLE D% 6
A s%{out}
‘ ]
& BB
‘ ]

4
[* configure TIMERO hall sensor mode */

timer_hall_mode_config (TIMERO, TIMER_HALLINTERFACE_ENABLE);

B % timer_input_trigger_source_select
B ¥timer_input_trigger_source_selectffiid Il T~ %

® 3-455. ¥ timer_input_trigger_source_select

R FR timer_input_trigger_source_select
void timer_input_trigger_source_select(uint32_t timer_periph, uint32_t
RBURE -
intrigger);
ThRefhi TIMERX {7 N\ fitt R Uiz £
PR 1k SMCJ[2:0] = 000
AL -
MASH{in}
timer_periph TIMER#M4

TIMERX(x=0, 2, 14) TIMER#M A% £
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BAZSE{in}
intrigger ARy B 1) R U
TIMER_SMCFG_T
N - A A & % ANO(ITIO, TIMERX(x=0, 2, 14))
RGSEL_ITIO
TIMER_SMCFG_T
~ - A R FNL(ITIL, TIMERX(x=0, 2, 14))
RGSEL_ITI1
TIMER_SMCFG_T
~ - P BB R BN 2(1TI2, TIMERX(x=0, 2))
RGSEL_ITI2
TIMER_SMCFG_T
~ - A B & s A 3(ITI3, TIMERX(x=0, 2, 14))
RGSEL_ITI3

TIMER_SMCFG_T
RGSEL_CIOF_ED

CIOILFREAL (CIOF_ED, TIMERX(x=0, 2, 14))

TIMER_SMCFG_T
RGSEL_CIOFEQ

JEV G HEIEOH N (CIOFEO, TIMERX(x=0, 2, 14))

TIMER_SMCFG_T
RGSEL_CI1FE1

JEIY B IE 1% N (CILFEL1, TIMERX(x=0, 2, 14))

TIMER_SMCFG_T
RGSEL_ETIFP

VB AR k&% 4 N (ETIFP, TIMERX(x=0, 2))

¥ Hi 2% {out}

R EME

Biltn.

/* select TIMERO input trigger source */

timer_input_trigger_source_select (TIMERO, TIMER_SMCFG_TRGSEL_ITIO);

B % timer_master_output_trigger_source_select

BK #timer_master_output_trigger_source_selectifiik I N %

F 3-456. KR timer_master_output_trigger_source_select

R TR timer_master_output_trigger_source_select
void timer_master_output_trigger_source_select(uint32_t timer_periph, uint32_t
B SR _
outrigger);
ThRedhid HEPETIMERX F A2 H fi
SRR -
AL .
BWMANSHE{in}
timer_periph TIMER#MX

TIMERX(x=0, 2, 5,
14)

TIMERAMA L £

HMASH{in}
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outrigger A A H Al R
TIMER_TRI_OUT_ | #fi. TIMERX_SWEVG A A74% FIUPGHL # B 185 MAS 42 il 2% 7= AR B A fis ik —
SRC_RESET IRTRGOMkH, JE—FIEH T, TRGOLKIESHNT LRI E M EE —ANER.

TIMER_TRI_OUT_
SRC_ENABLE

flERE. SRR T IR A8 3 22 A R I 8 B il £8 — BU TR A BERE A E I 8. 2

R ) S BT RS S A A TRGO. 9 CENFE I A 4 B 180

TSN AR A A R HPI, THRERAERE S S E L. EEIERLUT, i

SRS A TN, EMAMANTRGO Eaff —MER, Frikk# T
BN 5w

TIMER_TRI_OUT _

R AR SR R E N TRGO.

SRC_UPDATE
TIMER_TRI_OUT_ |#i#i/LLf bk BB OTE & AE — KA 3k sl — R LU B s sy, sl 8 7= 4 — A
SRC_CHO TRGO/kf
TIMER_TRI_OUT . .
T T T R R E IR A EPROOCPRESS S H TE v AR Hir HE TRGO
SRC_OOCPRE
TIMER_TRI_OUT ) L .
T T T R R SR A EPROLCPRES S H TE v Al R fi HE TRGO
SRC_OI1CPRE
TIMER_TRI_OUT X . . s .
T T T e XA ST BRI I 2R BEO2CPREE S FAE N & d L TRGO
SRC_O2CPRE
TIMER_TRI_OUT X . . s .
T T T e R AR R AL PR O3CPRESS S H TE N R Hi H TRGO
SRC_O3CPRE
S ¥{out}
IR [E {5

Biltn.

I* select TIMERO master mode output trigger source */

timer_master_output_trigger_source_select (TIMERO, TIMER_TRI_OUT_SRC_RESET);

¥ timer_slave_mode_select

P #itimer_slave_mode_selectftfiiR I, F %

* 3-457. ¥ timer_slave_mode_select

R R timer_slave_mode_select

PRERE void timer_slave_mode_select(uint32_t timer_periph, uint32_t slavemode);

ThREHER TIMERX M LA &

SRR -

AL -
MASH{in}
timer_periph TIMER#MX
TIMERX(x=0, 2, 14) TIMERAMAIE R

MASH{in}
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slavemode MAEER,
TIMER_SLAVE_MO o
KA MBE, TIMERxX(x=0, 2, 14)
DE_DISABLE

TIMER_QUAD_DE
CODER_MODEO

IEAC AL 3500,  TIMERX(x=0, 2)

TIMER_QUAD_DE
CODER_MODE1

IEAC D31,  TIMERX(x=0, 2)

TIMER_QUAD_DE
CODER_MODE2

IEAC L 32,  TIMERX(x=0, 2)

TIMER_SLAVE_MO

SHifl, TIMERx(x=0, 2, 14)

DE_RESTART
TIMER_SLAVE_MO o
#HER,  TIMERx(x=0, 2, 14)
DE_PAUSE
TIMER_SLAVE_MO N
HEER, TIMERX(X=0, 2, 14)
DE_EVENT

TIMER_SLAVE_MO
DE_EXTERNALO

M EE0,  TIMERX(x=0, 2, 14)

¥ Hi 2% {out}

R EME

it

/* select TIMERO slave mode */

timer_slave_mode_select (TIMERO, TIMER_QUAD_DECODER_MODEO);

B % timer_master_slave_mode_config
B #timer_master_slave_mode_configftiid I N %

* 3-458. ¥ timer_master_slave_mode_config

RE IR

timer_master_slave_mode_config

void timer_master_slave_mode_config(uint32_t timer_periph, uint8_t

HRHRRY
masterslave);
HEeHR TIMERx 3= A 20 C B
ekt -
A1 F B -
WMASE{in}
timer_periph TIMER#MX
TIMERX(x=0, 2, 14) TIMERAMAIE R
BWASH{in}
masterslave BT RRARAS
TIMER_MASTER_S FMEA LR
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LAVE_MODE_ENA

BLE
TIMER_MASTER_S
LAVE_MODE_DISA T MR SE R

BLE

i Z4{out}
‘ .
AL

Blhn:

[* configure TIMERO master slave mode */

timer_master_slave_mode_config (TIMERO, TIMER_MASTER_SLAVE_MODE_ENABLE);

BR %L timer_external_trigger_config

PR ¥timer_external_trigger_configiffiid i, N % :

3+ 3-459. FR¥ timer_external_trigger_config

R FR timer_external_trigger_config
void timer_external_trigger_config(uint32_t timer_periph, uint32_t extprescaler,
Eg gk . L ,
uint32_t expolarity, uint32_t extfilter);
ThReR fi. B TIMERXS M i & 4N
SR -
B A B -
#MASH{in}
timer_periph TIMER#MAX
TIMERx(x=0, 2) TIMER#M LI £
BASE{in}
extprescaler AR A A Tl 434
TIMER_EXT _TRI_P
T A3 H
SC_OFF
TIMER_EXT_TRI_P
24350
SC_DIV2
TIMER_EXT_TRI_P
- T~ 4534
SC_DIV4
TIMER_EXT_TRI_P
8434t
SC_DIV8
BWASH{in}
expolarity AN o i B N AR
TIMER_ETP_FALLI . N
ICHF B T BRI 3L
NG
TIMER_ETP_RISIN iR BB TR R
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s |
NS H{in}
extfilter | SRR B (0-15)
2% {out}
EE{E

.

* configure TIMERO external trigger input */

timer_external_trigger_config (TIMERO, TIMER_EXT_TRI_PSC_DIV2,

TIMER_ETP_FALLING, 10);

¥ timer_quadrature_decoder_mode_config

B ¥timer_quadrature_decoder_mode_config#iit i, N % :

& 3-460. FR¥ timer_quadrature_decoder_mode_config

AR timer_quadrature_decoder_mode_config
void timer_quadrature_decoder_mode_config(uint32_t timer_periph, uint32_t
AR R

decomode,uint16_t icOpolarity, uint16_t iclpolarity);

DiResiiR TIMERXC &y 1E A2 PR A A5 2
SR -
B A B -
BWMANSH{in}
timer_periph TIMER%MX
TIMERXx(x=0, 2) TIMER#M LI £
BASH{in}
decomode IEAT 1R AG 245 5K

TIMER_QUAD_DE
CODER_MODEO

RAECIOFEOHT FE-F, AR AECILFELRI L 17l B/ R i3k

TIMER_QUAD_DE
CODER_MODE1

RIECILFELRI T, S AECIOFEOR L 17l B/ i3k

TIMER_QUAD_DE
CODER_MODE2

R 5 — M5 RN, TS ECIOFEOMICIIFELRY
e b B A N

BWMANSHE{in}
icOpolarity ICOM
TIMER_IC_POLARI - s
EHE/ NI pURNE]
TY_RISING
TIMER_IC_POLARI - s
AR T FELUS
TY_FALLING
WASH{in}
iclpolarity IC1HK %
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TIMER_IC_POLARI . o
W ETHLES
TY_RISING
TIMER_IC_POLARI - o
- - iR T Bl iR
TY_FALLING
W H S {out}
& [EME
il

[* configure TIMERO quadrature decoder mode */

timer_quadrature_decoder_mode_config (TIMERO, TIMER_QUAD_DECODER_MODEDO,
TIMER_IC_POLARITY_RISING, TIMER_IC_POLARITY_RISING);

B % timer_internal_clock_config
B ¥itimer_internal_clock_configffiid W, F % :

& 3-461. FK¥ timer_internal_clock_config

ESE 5 B timer_internal_clock_config
Big- gLbitl void timer_internal_clock_config(uint32_t timer_periph);
ThkeHiig TIMERXFHL By P # i £ A8 2
SR -
B A B -
BWMANSH{in}
timer_periph TIMER#IMX
TIMERX(x=0, 2, 14) TIMERAMA &%
Az {out}
‘ ]
p A=A
‘ ]

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_configftiid L %

F 3-462. ¥ timer_internal_trigger_as_external_clock_config

RE AR

timer_internal_trigger_as_external_clock_config

RHUR R

void timer_internal_trigger_as_external_clock_config(uint32_t timer_periph,
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uint32_t intrigger);

DhRediR Tic B TIMERX 1 P4 8 fih 2 Ay sf et
PRiS dis -
5 18 A R timer_input_trigger_source_select
MASH{in}
timer_periph TIMER#MX
TIMERX(x=0, 2, 14) TIMERAMAIE %
BAZSE{in}
intrigger R4 (4] P R Al YR
TIMER_SMCFG_T
TSRO0 (1TI0) 90 81 YE, TIMERX(X=0, 2, 14)
RGSEL_ITIO
TIMER_SMCFG_T
EFEANARL (1TIL) R #E, TIMERX(X=0, 2, 14)
RGSEL_ITI1
TIMER_SMCFG_T
B EREPELR2 (1TI2) A0 B8, TIMERX(X=0, 2)
RGSEL_ITI2
¥ Hi 2% {out}
p A=A
i4n .

[* configure TIMERO the internal trigger ITIO as external clock input */

timer_internal_trigger_as_external_clock_config (TIMERO, TIMER_SMCFG_TRGSEL_ITIO);

B % timer_external_trigger_as_external_clock_config

B ¥timer_external_trigger_as_external_clock_config#ifiid Il N %

F 3-463. KK timer_external_trigger_as_external_clock_config

R TR timer_external_trigger_as_external_clock_config
R void timer_external_trigger_as_external_clock_config(uint32_t timer_periph,
uint32_t extrigger, uint16_t expolarity, uint32_t extfilter);
ThReHid Fic B TIMERXF SN i A A Dy e
PR s -
A5 18 F BR 4 timer_input_trigger_source_select
WASH{in}
timer_periph TIMER#MX
TIMERX(x=0, 2, 14) TIMERAMAIE R
WASH{in}
extrigger i AR

TIMER_SMCFG_T
RGSEL_CIOF_ED

CIOf)iZ1yE 7 % (CIOF_ED)

TIMER_SMCFG_T

JEVY 5 I3 1B 0% A\ (CIOFEO)
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RGSEL_CIOFEQ

TIMER_SMCFG_T
RGSEL_CI1FE1

JEVY 5 I IE 15 A\ (CI1IFEL)

WMANSE{in}
expolarity A1 fid A DA
TIMER_IC_POLARI I o
-~ A i v FRLP B BRI K
TY_RISING
TIMER_IC_POLARI N .. , N
- - AN N 4 S e vl N T RS
TY_FALLING
TIMER_IC_POLARI .
-~ T RERTECGE AR A
TY_BOTH_EDGE
WASH{in}
extfilter W% (0~15)
I S%{out}
IR [ B

it

[* configure TIMERO the external trigger CIOFEQ as external clock input */

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_configiiiid I % -

* 3-464. F# timer_external_clock_mode0_config

R HZ R timer_external_clock_mode0_config
void timer_external_clock_mode0_config(uint32_t timer_periph, uint32_t
RHRRY _ L .
extprescaler, uint32_t expolarity, uint32_t extfilter);
ThReHid i B TIMERXS I #1550,  ETIE I 3
etk -
A 7R F B timer_external_trigger_config
MASH{in}
timer_periph TIMER#MX
TIMERX(x=0, 2) TIMER#MAIEF
WASH{in}

extprescaler

ETIfi R IR I 53 SE

TIMER_EXT_TRI_P

N
SC_OFF
TIMER_EXT_TRI_P
2414
SC_DIV2
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TIMER_EXT TRI P
- - - 455
SC_DIV4
TIMER_EXT TRI P
- T~ 840
SC_DIV8
MASH{in}
expolarity ET i & Y AR P
TIMER_ETP_FALLI o N
-7 N R S
NG
TIMER_ETP_RISIN o
- s - TR R S AR
MASH{in}
extfilter | ETHl R ISR B (0~15)
¥ Hi 2% {out}
R EME

.

[* configure TIMERO the external clock mode0 */

timer_external_clock_mode0_config (TIMERO, TIMER_EXT_TRI_PSC_DIV2,

TIMER_ETP_FALLING, 0);

B % timer_external_clock_mode1_config

BK #timer_external_clock_mode1_config#iiid . % -

& 3-465. FH timer_external_clock_mode1_config

LR timer_external_clock_mode1_config
void timer_external_clock_model_config(uint32_t timer_periph, uint32_t
Zg- g Rit] ) L .
extprescaler, uint32_t expolarity, uint32_t extfilter);
ThREHR Fic. B TIMERX A i B g 51
Stk -
A 7R F B timer_external_trigger_config
BASE{in}
timer_periph TIMER#M4
TIMERX(x=0, 2) TIMER#M A% F
BWASH{in}
extprescaler E Tl &8 153 S5E
TIMER_EXT _TRI_P
sl A5
SC_OFF
TIMER_EXT_TRI_P
27350
SC_DIV2
TIMER_EXT_TRI_P 45335
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SC_DIV4
TIMER_EXT TRI P
- - - 840
SC_DIV8
WASH{in}
expolarity ET i & AR P
TIMER_ETP_FALLI .
-7 I R R
NG
TIMER_ETP_RISIN o
- s - IR m TR R
MASH{in}
extfilter | ETIfih & IR IEIBH (0~15)
¥ Hi 2% {out}
R EME
i 4n:

[* configure TIMERO the external clock mode1 */

timer_external_clock_mode1_config (TIMERO, TIMER_EXT_TRI_PSC_DIV2,
TIMER_ETP_FALLING, 0);

B ¥ timer_external_clock_mode1_disable

P #itimer_external_clock_mode1_disable#ifiif i, F % :

* 3-466. ¥ timer_external_clock_mode1_disable

LR timer_external_clock_mode1_disable
RHR R void timer_external_clock_mode1_disable(uint32_t timer_periph);
ThReHid TIMERX/MR I £ 45 20145 B
ViR s -
A VR F R -
BASE{in}
timer_periph TIMER%MX
TIMERX(x=0, 2) TIMERAMEEIE R
28 {out}
‘ & [EE
‘ .

i 4n:
/* disable TIMERO the external clock mode1 */

timer_external_clock_mode1_disable (TIMERO);
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B % timer_channel_remap_config

PR #timer_channel_remap_configftiid I~ 3&:

X 3-467. FK ¥ timer_channel_remap_config

R FR timer_channel_remap_config
PRARTY void timer_channel_remap_config (uint32_t timer_periph, uint32_t remap);
DyRestiR Fic & TIME Rt 8 & WL I ¢
YR/ Yas
B R
BAZSE{in}
timer_periph TIMER#M3
TIMERX(x=13) TIMERAMEIE R
WASE{in}
remap HRLY T AR IR

TIMER13_CIO_RMP

IHIE0ERFIGPIO

_HXTAL_DIV32

_GPIO
TIMER13_CI0O_RMP o
JHIE0EH FIRTCCLK
_RTCCLK
TIMER13_CI0O_RMP o
JEIE 0% B BIHXTAL/32

TIMER13_CIO_RMP

_CKOUTSEL

JHIE 0% FICKOUTSEL

2% {out}

R EHME

it

[* configure TIMER13 channel 0 input is connected to GPIO */

timer_channel_remap_config (TIMER13, TIMER13_CI0O_RMP_GPIO);

B % timer_write_chxval_register_config
PR #itimer_write_chxval_register_configfiiid L~ %

3 3-468. KR# timer_write_chxval_register_config

R FR timer_write_chxval_register_config
PR R void timer_write_chxval_register_config(uint32_t timer_periph, uint16_t ccsel);
ThRedhid Fit B TIMERX S CHXVALE 47
SRR
AL
MASH{in}
timer_periph TIMER#M4
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TIMERX(x=0, 2,
TIMERSMIE#E
13..16)
HMASH{in}
ccsel ‘5 CHXVALZF 7 251 AL

TIMER_CHVSEL_D

ISABLE
TIMER_CHVSEL_E . ‘
I\TABLE - M NFHIR HUE 2 77 B (M 15 27 77 88 MR (M ST, B NERIEE 2K
i Z4{out}
pA LA

10

I* configure TIMERO write CHxVAL register selection */

timer_write_chxval_register_config(TIMERO, TIMER_CHVSEL_ENABLE);

B % timer_output_value_selection_config
B #timer_output_value_selection_configffiid . F & :

#* 3-469. K# timer_output_value_selection_config

AR timer_output_value_selection_config
void timer_output_value_selection_config(uint32_t timer_periph, uint16_t
AR R
outsel);
ThReHR Fic. B TIMER % i {3 £ 47
SR -
B FH R 2 -
MASH{in}
timer_periph TIMER#M%
TIMERX(x=0,
TIMERAME 1% #%
14..16)
BASE{in}
ccsel far AR R
TIMER_OUTSEL_D
o
ISABLE
TIMER_OUTSEL_E
WEPOENS 510SH734°50, T4 H e Ak
NABLE
AdSH{out}
R E{E
il :
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I* configure TIMER output value selection */
timer_output_value_selection_config(TIMERO, TIMER_OUTSEL_ENABLE);

3.19. USART
I8 R 8 e P UK 28 (USART) SR (I 1 — AN RE 7 (B ) f A7 B 2e e de 11, R
USART\ & fE 28413, #773.19. 2% USART & 5 B0 471 W .

3.19.1. VAN & exs gL
USART & fZ 8851 R W1 R R s
% 3-470. USART FER

TR FRBHD
USART_CTLO T AEAR0
USART_CTL1 ety
USART_CTL2 T AEAR2
USART_BAUD WRF R AR

USART_GP PRI [R] R 53 485 B A7 4

USART_RT PG I A7 A2
USART_CMD T SR EF A7 A
USART_STAT RET A4
USART_INTC R TR B TS BR B AT A

USART_RDATA AW A o

USART_TDATA A ik A AT A
USART_CHC AR IR 27 A7 2
USART_RFCS R FIFOE I RS a7 4 3

3.19.2. A FE R B0 B
USART & B3 R 41 N R s
* 3-471. USART R

FEERBAZFR PR RfHEA
usart_deinit B HMEUSART
usart_baudrate_set it B USART I 4%
usart_parity_config fi B USART A B s 36
usart_word_length_set fic EUSARTF K
usart_stop_bit_set it B USART{5 1L A7
usart_enable ffifEUSART
usart_disable K EEUSART
usart_transmit_config USART KX E
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PE R $ 42 FR FE R Hcithig
usart_receive_config USARTH#: i &
usart_data_first_config e 25 A A i P KA T B LA i
usart_invert_config fid B USART [ #£ 1j B

usart_overrun_enable

i FEUSART i i 2% 1R D e

usart_overrun_disable

K HEUSART i HH 25 11 Th g

usart_oversample_config Bt B USARTE RAERE

usart_sample_bit_config fi B USART 5 YR KR J7 2%
usart_receiver_timeout_enable 1§ HEUSARTHEI
usart_receiver_timeout_disable 2 e USARTHE B I

usart_receiver_timeout_threshold_con

fig

B E USARTHZIGEE I R{E

usart_data_transmit

USART K% D RE

usart_data_receive

USARTH U U T RE

usart_address_config

FEHAEHE RS A 5 L B USART ik

usart_address_detection_mode_confi

g

fic B USART HiuJik 46 0 4% =4,

usart_mute_mode_enable

{HREUSARTEH BB

usart_mute_mode_disable

K BEUSARTHH BB

usart_mute_mode_wakeup_config

P B USART i BRAS 2 i 5 5

usart_lin_mode_enable

{HHEUSART LINAE

usart_lin_mode_disable

JeHEUSART LINE

usart_lin_break_detection_length_con

fig

W

it B USART LINAE 1 i

usart_halfduplex_enable

{FREUSART X LA

usart_halfduplex_disable

JBEUSARTE M LA

usart_clock_enable

i HEUSART CK3| 1

usart_clock_disable

JHEUSART CK3| i

usart_synchronous_clock_config

fic B USART R P @ i s 544

usart_guard_time_config

FEUSART R fiE-RAR 2T L B g i 1] (i

usart_smartcard_mode_enable

{FHEUSARTH e ERi

usart_smartcard_mode_disable

JHEUSART ! g FR

usart_smartcard_mode_nack_enable

TEUSARTH g R0 N FENACK

usart_smartcard_mode_nack_disable

TEUSARTE fig A T R BENACK

usart_smartcard_mode_early nack_e

nable

{FREUSART A it AL IR HTNACK

usart_smartcard_mode_early nack_di

sable

K BEUSARTE it R IR ATNACK

usart_smartcard_autoretry_config

RN SE R R € i

usart_block_length_config

Fic B2 e R T=1 0o B K

usart_irda_mode_enable

I REUSART Hf AT £L 41 4 A5 D RE AL B

usart_irda_mode_disable

K AEUSART S AT £L /M A5 D e At

315



Z

GigaDevice

GD32E23x [&] ¢ H e e

PERHAZ R

LAk €

usart_prescaler_config

TEUSART IrDAMK DHFERL T AL B AN SN B0 2551 22 5L

usart_irda_lowpower_config

Bl B USART IrDAf I FERI

usart_hardware_flow_rts_config

it B USART RTSHI{: 5%

usart_hardware_flow_cts_config

it B USART CTSHI{: 53k

usart_hardware_flow_coherence_conf

ig

e B A O e A A o

usart_rs485_driver_enable

1 HEUSART rs4855K 5]

usart_rs485_driver_disable

2 HEUSART rs4855K3)

usart_driver_assertime_config

fic & USART K 5h 4 §E & A7 i) [A]

usart_driver_deassertime_config

fic B USART 3K 5 i §E & K [a]

usart_depolarity_config

Wi B USARTIR 5] il BE AR M 5

usart_dma_receive_config

fit B USART DMA$EUL

usart_dma_transmit_config

il B USART DMAK 1%

usart_reception_error_dma_disable

USARTH I AE iR I 25 FEDMA

usart_reception_error_dma_enable

USARTH A4S iR I fEDMA

usart_wakeup_enable {fi EUSART I fig
usart_wakeup_disable JHEUSARTM: iR
usart_wakeup_mode_config fic B USARTM iR A5 1
usart_receive_fifo_enable {HREHEILFIFO
usart_receive_fifo_disable KHEHEIWFIFO
usart_receive_fifo_counter_number B FIFOTH %28 1A
usart_flag_get R EISTAT/RFCSFH A7 88 H If1hz &
usart_flag_clear EFRUSARTIR
usart_interrupt_enable {fifEUSART i
usart_interrupt_disable K AEUSART
usart_command_enable £ HEUSARTIE R

usart_interrupt_flag_get

B EIUSART B FlAR EIRZS

usart_interrupt_flag_clear

B IRUSART Fids & 47

W3625% usart_flag_enum

% 3-472. %K usart_flag_enum

R AIR TIRedIR
USART_FLAG_REA B Be i A bR &
USART_FLAG_TEA JRIEAT RRIE AR
USART_FLAG_WU IR FEE I AR A s R A 25
USART_FLAG_RWU FEWCAE T BR AR =g B

USART_FLAG_SB WiTT1E 5 R ikbR &
USART_FLAG_AM Huhk VERCAR &
USART_FLAG_BSY bR &
USART_FLAG_EB Heahibr
USART_FLAG_RT B RS br 8
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FRIR 2 FR TheeHtiiR
USART_FLAG_CTS CTSHIF
USART_FLAG_CTSF CTSZftbrE
USART_FLAG_LBD LINKT R4S 47 5
USART_FLAG_TBE RORHAR A A7 25
USART_FLAG_TC RIL TR
USART_FLAG_RBNE PR g X AR
USART_FLAG_IDLE TR LA AR &
USART_FLAG_ORERR i iR
USART_FLAG_NERR W 7 A R
USART_FLAG_FERR i 1%
USART_FLAG_PERR LR RN

USART_FLAG_EPERR

UG R B A AR

USART_FLAG_RFFINT

USART_FLAG_RFF

BRI FIFO H Wihr &
BARFIFOitr &

USART_FLAG_RFE

BRFIFOT 5 &

HBKR usart_interrupt_flag_enum

£ 3-473. 2647 usart_interrupt_flag_enum

R AR ThReR
USART_INT_FLAG_EB Pt R e s
USART_INT_FLAG_RT FBGER I kbR &
USART_INT_FLAG_AM Hu bk DTIE A Wb 5

USART_INT_FLAG_PERR RIS AR T TR
USART_INT_FLAG_TBE RiETFAAAETHERE
USART_INT_FLAG_TC R IETE R Wb &

USART_INT_FLAG_RBNE

B b X AR 2 kTR 6

USART_INT_FLAG_RBNE_ORE
RR

G IX AE 2 A bR

USART_INT_FLAG_IDLE

25 TR 2 A o s a5

USART_INT_FLAG_LBD LIN A 00 v s 2
USART_INT_FLAG_WU AR FEE R AR AR g 8 D s 5
USART_INT_FLAG_CTS CTSH ks &

USART_INT_FLAG_ERR_NERR

W7 B

USART_INT_FLAG_ERR_ORER

R T R TR
USART_INT_FLAG_ERR_FERR M 12 P i b
USART_INT_FLAG_RFF BRI FIFO Hh b bs &
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2K % usart_interrupt_enum

* 3-474. 24257 usart_interrupt_enum

FRR 2 FR TheedtiiR
USART_INT_EB A I
USART_INT_RT W I B A A
USART_INT_AM ikl U e Ho A

USART_INT_PERR

BB IR 1R A

USART_INT_TBE

RILPFAF A2 PR E

USART_INT_TC

HIE T T E

USART_INT_RBNE

BRI IX A2 RS L R A

USART_INT_IDLE

25 PR 2 Aer il v W £t

USART_INT_LBD

LIN BT SFF 63000 = I e i

USART_INT_WU

MNIR FEE M A Qo it o B 166 e

USART_INT_CTS CTSH Wiffise
USART_INT_ERR iR Re
USART_INT_RFF B FIFO H b i
¥ 2FKR usart_invert_enum
R 3-475. M ZK A usart_invert_enum
R AR ThReR
USART_DINV_ENABLE BT e
USART_DINV_DISABLE B S
USART_TXPIN_ENABLE T I ¢ B
USART_TXPIN_DISABLE TXE B R J I
USART_RXPIN_ENABLE RXE T E 5 J s
USART_RXPIN_DISABLE RXE P A J
USART_SWAP_ENABLE LT XIRXE
USART_SWAP_DISABLE AT T XIRXE S
B usart_deinit
PR #rusart_deinitfiiik W 7
# 3-476. ¥ usart_deinit
R R usart_deinit
R void usart_deinit(uint32_t usart_periph);
TiReHER HArAMEUSARTX
ekt -
%A A e rcu_periph_reset_enable / rcu_periph_reset_disable
BWASH{in}
usart_periph HMEUSARTX
USARTX x=0,1
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2% {out}

B EE

54
/* reset USARTO */

usart_deinit(USARTO0);

¥ usart_baudrate_set

B #usart_baudrate_setfifiit i, %

X 3-477. F¥ usart_baudrate_set

R FR usart_baudrate_set
Eig- gkl void usart_baudrate_set(uint32_t usart_periph, uint32_t baudval);
ThReHid Fid B USART I HF %
SR -
BlvA A i rcu_clock_freq_get
WASH{in}
usart_periph HMEUSARTX
USARTX x=0,1
BWMANSH{in}
baudval ‘ PR RAE
‘ Az {out}
p A=A

Biltn.
/* configure USARTO baud rate value */

usart_baudrate_set(USARTO, 115200);

B usart_parity_config
Pk #usart_parity_configftii® L N3

F 3-478. ¥ usart_parity_config

BEL3 e usart_parity_config
2 g Rit] void usart_parity_config(uint32_t usart_periph, uint32_t paritycfg);
ThRefhi Fid B USART %3 B e 56
etk -
B R -
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WMASH{in}
usart_periph A EUSARTX

USARTX x=0,1

MASH{in}
paritycfg Iic B USART & (B 1 56

USART_PM_NONE TR %

USART_PM_ODD L

USART_PM_EVEN RS
s 3¥{out}

R AME

.

[* configure USARTO parity */

usart_parity _config(USARTO, USART_PM_EVEN);

¥ usart_word_length_set

K ¥usart_word_length_setfffiik I, T %

#* 3-479. ¥ usart_word_length_set

LR usart_word_length_set
BRHR R void usart_word_length_set(uint32_t usart_periph, uint32_t wlen);
ThReHid it EUSART 7K
ViR s -
A VR F R -
BWANSH{in}
usart_periph AMEUSARTX
USARTX x=0,1
BWMANSH{in}
wlen fic EUSART 7K
USART WL _8BIT 8 bits
USART_WL_9BIT 9 bits
S8 {out}
‘ ]
p A Il

it

[* configure USARTO word length */

usart_word_length_set(USARTO0, USART_WL_9BIT);
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B usart_stop_bit_set
PR usart_stop_bit_setiffiid WL T %

& 3-480. ¥ usart_stop_bit_set

R FR usart_stop_bit_set
PRARTY void usart_stop_bit_set(uint32_t usart_periph, uint32_t stblen);
DyRestiR Fit B USARTHE 117
YR/ Yas -
B R -
BAZSE{in}
usart_periph HMEUSARTX
USARTX x=0,1
WASE{in}
stblen B B USARTYZ 117
USART_STB_1BIT 1 bit
USART_STB_0 5BI
_T - 0.5 hit
USART_STB_2BIT 2 bit
USART_STB_1 5BI
_T - 1.5 bit
S8 {out}
‘ ]
& BB
‘ B}

it

[* configure USARTO stop bit length */

usart_stop_bit_set(USARTO, USART_STB_1_5BIT);

¥ usart_enable

K #usart_enablediliid i, K%

3 3-481. K% usart_enable

R FR usart_enable
BRBUR R void usart_enable(uint32_t usart_periph);
DResiR fEREUSART
vinz S Jis -
B FH R 2 -
NS H{in}

usart_periph HMEUSARTX

USARTX x=0,1
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2% {out}

B EE

54
/* enable USARTO */

usart_enable(USARTO);

¥ usart_disable

pf #usart_disablediliik W, T %

X 3-482. ¥ usart_disable

R FR usart_disable
RHRRY void usart_disable(uint32_t usart_periph);
ThReHid RAEUSART
SR -
B R -
WASH{in}
usart_periph HMEUSARTX
USARTX x=0,1
=¥ {out}

IR B

Bil4n:
[* disable USARTO */

usart_disable(USARTO);

B % usart_transmit_config

B ¥usart_transmit_config#ifiid I~ % -

# 3-483. ¥ usart_transmit_config

BEL3 e usart_transmit_config
BREUR R void usart_transmit_config(uint32_t usart_periph, uint32_t txconfig);
ThRedhid USART KA 5 1C &
PS8 -
A 8 F B -
WASH{in}
usart_periph HMEUSARTX
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USARTX x=0,1
MASH{in}
txconfig fHfEIR BEUSART K 1% 2%
USART_TRANSMIT -
{fifEUSART k%
_ENABLE
USART_TRANSMIT s
KAEUSART K%
_DISABLE
W H S {out}
R E{E
i 4n:

[* configure USARTO transmitter */

usart_transmit_config(USARTO,USART_TRANSMIT_ENABLE);

¥ usart_receive_config
P ¥usart_receive_config#iiid i N % :

% 3-484. F¥ usart_receive_config

AR usart_receive_config
R HR R void usart_receive_config(uint32_t usart_periph, uint32_t rxconfig);
ThReHig USART AT B
SR -
A VR F R -
BWANSH{in}
usart_periph AMEEUSARTX
USARTX x=0,1
BWANSH{in}
rxconfig ffifE/I K AEUSART 2 2%
USART_RECEIVE N
EN‘ABLE - I fEUSART 21K
USART_RECEIVE
DI;ABLE B K AEUSARTH:IK
2% {out}
‘ R
R E{E

it

/* configure USARTO receiver */

usart_receive_config(USARTO, USART_RECEIVE_ENABLE);
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B %L usart_data_first_config

B #usart_data_first_configfifiid i, T~ %

R 3-485. ¥ usart_data_first_config

PR TR usart_data_first_config
PRARTY void usart_data_first_config(uint32_t usart_periph, uint32_t msbf);
TheehiR e B 5 5 i B A7 7E B B  7E Al
YR/ Yas -
B R -
WASH{in}
usart_periph HMEUSARTX
USARTX x=0,1
BWANSH{in}
msbf KR AL SR A TE AT/ i AL TE AT
USART_MSBF_LS
_B B B AL SR 2R B
USART_MSBF_MS N
_B B B AL AL e R
AdSH{out}
IR [ B
ol

[* configure LSB of data first */

usart_data_first_config(USARTO, USART_MSBF_LSB);

B %L usart_invert_config
B ¥usart_invert_configfffiik WL % :

3 3-486. ¥ usart_invert_config

LR usart_invert_config
2 g Rit] void usart_invert_config(uint32_t usart_periph, usart_invert_enum invertpara);
ThRefhi fi B USART 5 1 fit
etk -
AL -
MASH{in}
usart_periph AMEEUSARTX
USARTX x=0,1
MASH{in}
invertpara S F83-475. H2¥EFsart invert enum
USART_DINV_ENA Bl s i1 S e
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BLE

USART_DINV_DIS i
- - BRSPS S
ABLE

USART_TXPIN_EN
- - TX5] I e %
ABLE

USART_TXPIN_DIS
- - TX5| AN
ABLE

USART_RXPIN_EN
- - RX 5| JHI o 2 i
ABLE

USART_RXPIN_DI
- - RX 5| i H 7 A J %
SABLE

USART_SWAP_EN .
- - TXFIRXE I Th e 4 A2 #
ABLE

USART_SWAP_DIS .
- - TXFIRXE I Th e A4 228 4
ABLE

¥ Hi 2% {out}
IR {E

il :
[* configure USARTO inversion */

usart_invert_config(USARTO0, USART_DINV_ENABLE);

¥ usart_overrun_enable

PR #usart_overrun_enableftfiik I, T %

* 3-487. ¥ usart_ overrun_enable

LR usart_overrun_enable
RHR R void usart_overrun_enable (uint32_t usart_periph);
ThReHid I REUSART i 25 1 Th g
ViR s -
A 7R F B -
MASH{in}
usart_periph AMEEUSARTX
USARTX x=0,1
S ¥{out}
‘ & [EE
‘ .

i :
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/* enable USARTO overrun */

usart_overrun_enable (USARTO);

¥ usart_overrun_disable

P ¥usart_overrun_disableftii I, T %

# 3-488. ¥ usart_ overrun_disable

R IR usart_overrun_disable
R A void usart_overrun_disable (uint32_t usart_periph);
ThReHhid K HEUSART i tH 4% 1 Th g
ekt -

A5 VR F B -

BWASH{in}
usart_periph AMEUSARTX
USARTX x=0,1
S8 {out}
‘ .
pAE

.
/* disable USARTO overrun */

usart_overrun_disable (USARTO);

B %L usart_oversample_config
B #rusart_oversample_configfifiit I, T %

* 3-489. H# usart_oversample_config

E AR usart_oversample_config
Zg- g Rit] void usart_oversample_config(uint32_t usart_periph,uint32_t oversamp);
ThReHid fic. B USART I RAE
etk -
AL -
MASH{in}
usart_periph AMEEUSARTX
USARTX x=0,1
BWASH{in}
oversamp IERAHE
USART_OVSMOD _ B
o 8t KA
USART_OVSMOD _ 1645 KA
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16

W H S {out}

B EE

Blhn:

[* config USARTO oversampling by 8 */

usart_oversample_config(USARTO,USART_OVSMOD_8);

K% usart_sample_bit_config

P ¥usart_sample_bit_configffiid I~ %

& 3-490. FK# usart_sample_bit_config

R FR usart_sample_bit_config
Eig- gkl void usart_sample_bit_config(uint32_t usart_periph,uint32_t osb);
ThkeHiig fic B USART S UCKFF 75 20
SerkM -
AN -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0,1
MASH{in}
osb BYCRAETT 3
USART_OSB_1BIT LIRRIETT
USART_OSB_3BIT BUCKRFETT %
Az {out}
& B fH

it

/* config USARTO 1 bit sample mode */

usart_sample_bit_config(USARTO,USART_OSB_1BIT);

B %L usart_receiver_timeout_enable

P ¥usart_receiver_timeout_enableftiid I, T £

R 3-491. K usart_ receiver_timeout_enable

R FR usart_receiver_timeout_enable
PR void usart_receiver_timeout_enable(uint32_t usart_periph);
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DyRestiR i fEUSARTHUS B IS
PRiS dis -
% 78 F B -
MASH{in}
usart_periph A EUSARTX
USARTX x=0
i Z4{out}
‘ ]
p A=A
‘ .

i1
/* enable USARTO receiver timeout */

usart_receiver_timeout_enable(USARTO);

B ¥ usart_receiver_timeout_disable

PR #usart_receiver_timeout_disablefifiit i, F % :

#* 3-492. H# usart_receiver_timeout_disable

AR usart_receiver_timeout_disable
BRHREA void usart_receiver_timeout_disable(uint32_t usart_periph);
TiRestiR K AEUSART IR HE T
ViR s -
B FH R 2 -
MASH{in}
usart_periph AMEEUSARTX
USARTX x=0
#is%{out}
‘ ]
I EE
‘ R

i 4n:
/* disable USARTO receiver timeout */

usart_receiver_timeout_disable(USARTO);

B %L usart_receiver_timeout_threshold_config

B #usart_receiver_timeout_threshold_configfifiit I, T %

3 3-493. K% usart_receiver_timeout_threshold_config
Iz

usart_receiver_timeout_threshold_config
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void usart_receiver_timeout_threshold_config(uint32_t usart_periph, uint32_t
PRHR R .
rtimeout);
ThReHhid BB USARTHEISGE R 15 {H
Sk -
B FH R -
WANSH{in}
usart_periph A EUSARTX
USARTX x=0
WANSH{in}
rtimeout I [E] (0x00000000-0X00FFFFFF)
S8 {out}
‘ ]
& B {E
| ]

it :
/* set the receiver timeout threshold of USARTO0*/

usart_receiver_timeout_threshold_config(USARTO0,115200*3);

B usart_data_transmit
PR #usart_data_transmitfiiik I, %

% 3-494. FR¥ usart_data_transmit

R TR usart_data_transmit
RURTY void usart_data_transmit(uint32_t usart_periph, uint32_t data);
ThReHid USART R I H4E Th e
ViR s -
A 7R F B -
BWMANSH{in}
usart_periph HMEUSARTX
USARTX x=0,1
#MASH{in}
data | RISMIBUR (0-OX1FF)
S8 {out}
‘ _
‘ p A Il

it

/* USARTO transmit data */
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usart_data_transmit(USARTO, 0xAA);

¥ usart_data_receive

PR ¥usart_data_receiveflfiid W, N .

R 3-495. FK# usart_data_receive

PR TR usart_data_receive
R R R void usart_data_receive(uint32_t usart_periph);
DigeHhiR USARTHCHUE T e
RS Jis -
B R -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0,1
‘ sz out}
B E{E
uint32_t | BRCHI 4 (0-OXIFF)

it :
/* USARTO receive data */
uin16_t temp ;

temp = usart_data_receive(USARTO);

B %L usart_address_config

B #usart_address_configfiiid I, T %

* 3-496. ¥ usart_address_config

LR usart_address_config
Zg- g Rit] void usart_address_config(uint32_t usart_periph, uint8_t addr);
ThRediR TE M Ik i g A2 =X T G B USART bk
etk -
AL -
MASH{in}
usart_periph AMEEUSARTX
USARTX x=0,1
BWASH{in}
addr | USARTHE (0-OXFF)
S8 {out}
‘ ]
AL
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Blhn:

[* configure address of the USARTO */

usart_address_config(USARTO, 0x00);

B %L usart_address_detection_mode_config

P ¥usart_address_detection_mode_configfifiid Il %

& 3-497. K# usart_address_detection_mode_config

ESE 5 B usart_address_detection_mode_config
R void usart_address_detection_mode_config(uint32_t usart_periph, uint32_t
addmod);
ThReHid Fic B USART 1A 52 2
SRk -
AL -
MASH{in}
usart_periph HMEUSARTX
USARTX x=0,1
WANSH{in}
addmod Hbu A A
USART_ADDM_4BI
- T - AL b Tk AS
USART_ADDM_FU ) \
LLBIT Ao Tk A
mHiS%{out}
‘ .
‘ p A=A

Biltn.
[*configure address detection mode */

usart_address_config(USARTO, USART_ADDM _4BIT);

B % usart_mute_mode_enable

i ¥usart_mute_mode_enablefiliit i, N % :

# 3-498. H¥( usart_mute_mode_enable

R R usart_mute_mode_enable
R void usart_mute_mode_enable(uint32_t usart_periph);
TyRefhiid HEEUSART i BR B 2
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RS Jis
% 78 F B -
WANSH{in}
usart_periph A EUSARTX
USARTX x=0,1
At sH{out}
‘ ]
p A=A
‘ .

.

/* enable USARTO receiver in mute mode */

usart_mute_mode_enable(USARTO0);

¥ usart_mute_mode_disable

B #usart_mute_mode_disabledliik I, F 3%

# 3-499. EH# usart_mute_mode_disable

AR usart_mute_mode_disable
Big- gLbitl void usart_mute_mode_disable(uint32_t usart_periph);
DiResiiR K AEUSART i ER A5 5
SR -

A 7R F B -

BASE{in}
usart_periph AMEUSARTX
USARTX x=0,1
p A=A

i 4n:
/* disable USARTO receiver in mute mode */

usart_mute_mode_disable(USARTO);

B %L usart_mute_mode_wakeup_config

B ¥usart_mute_mode_wakeup_configftiid I T %

* 3-500. K% usart_mute_mode_wakeup_config

R FR usart_mute_mode_wakeup_config

HHRR

wmethod);

void usart_mute_mode_wakeup_config(uint32_t usart_periph, uint32_t
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ThReHR Wi B USART i BRAS A e it 7 5
PRiS dis -
% 78 F B -
WANSH{in}
usart_periph A EUSARTX
USARTX x=0,1
WANSH{in}
wmethod PN 572 F i N SR H R R
USART_WM_IDLE 2% PR 2 e TR
USART_WM_ADDR H bk HER e iR
W S4{out}
‘ .
IR [ B

it

[* configure USARTO wakeup method in mute mode */

usart_mute_mode_wakeup_config(USARTO, USART_WM_IDLE);

¥ usart_lin_mode_enable
PR ¥usart_lin_mode_enableftii I, F %

% 3-501. BA¥{ usart_lin_mode_enable

R TR usart_lin_mode_enable

BRHR R void usart_lin_mode_enable(uint32_t usart_periph);

ThReHid fEAEUSART LINAE

ViR s -

A 7R F B -
BWMANSH{in}
usart_periph HMEUSARTX

USARTX x=0

=¥ {out}
‘ & [EE

iy
/* USARTO LIN mode enable */

usart_lin_mode_enable(USARTO);
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% usart_lin_mode_disable
PR ¥usart_lin_mode_disableffiik W, %

3+ 3-502. FK# usart_lin_mode_disable

PR TR usart_lin_mode_disable
R R void usart_lin_mode_disable(uint32_t usart_periph);
DigeHhiR LAEUSART LINAE
RS Jis -
B R -
WMASH{in}
usart_periph HMEUSARTX
USARTX x=0
sz out}
‘ ]
B E{E

it :
/* USARTO LIN mode disable */

usart_lin_mode_disable(USARTO);

B %L usart_lin_break_dection_length_config
B ¥usart_lin_break_dection_length_configifiit i, N % :

# 3-503. ¥ usart_lin_break_dection_length_config

RE IR

usart_lin_break_dection_length_config

void usart_lin_break_dection_length_config(uint32_t usart_periph, uint32_t

PR R
Iblen);
ThReHR P B USART LINAE R H i 5
PR i -
A F R 4 -
BWMANSH{in}
usart_periph HMEUSARTX
USARTX x=0
HWASH{in}
Iblen LINASE K i+ B2
USART_LBLEN_10
_B - W T i B2 110 bits
USART_LBLEN_11
_B - W T i B2 11 bits
S5 {out}
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R AME

LR
[* configure LIN break frame length */

usart_lin_break_dection_length_config(USARTO, USART_LBLEN_10B);

¥ usart_halfduplex_enable

P ¥usart_halfduplex_enablefifiid I, % -

3+ 3-504. FK¥ usart_halfduplex_enable

ESE 5 By usart_halfduplex_enable
RHRRY void usart_halfduplex_enable(uint32_t usart_periph);
ThReHid A AEUSART R T
ekt -
A5 VR F B -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0,1
S8 {out}
P

Biltn.

/* enable USARTO half duplex mode*/

usart_halfduplex_enable(USARTO);

¥ usart_halfduplex_disable

K #usart_halfduplex_disablefffiid I, T % :

% 3-505. FA¥ usart_halfduplex_disable

R R usart_halfduplex_disable
R void usart_halfduplex_disable(uint32_t usart_periph);
ThRedhid KAEUSART X T
ekt -
A1 F B -
BWASH{in}
usart_periph HMEUSARTX
USARTX x=0,1
HHZSH{out}
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B EE

LR
[* disable USARTO half duplex mode*/

usart_halfduplex_disable(USARTO);

B usart_clock_enable

PR ¥usart_clock_enablefifiid I, F % -

%+ 3-506. FK# usart_clock_enable

ESE 5 B usart _clock_enable
RHRRY void usart _clock_enable(uint32_t usart_periph);
ThReHid f#EEUSART CK5|
ekt -
B R -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0, 1
=¥ {out}
‘ R
‘ p A=A
i4n .

/* enable USARTO CK pin */

usart_synchronous_clock _enable(USARTO);

B usart_clock_disable

K #usart_clock_disablefffiik W, T % :

# 3-507. BA¥ usart_clock_disable

RE AR

usart_clock_disable

R void usart_clock_disable(uint32_t usart_periph);
ThRedhid KAEUSART CK3| i
ekt -
A 8 F B -
BWASH{in}
usart_periph HMEUSARTX
USARTX x=0, 1
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s 3¥{out}

B EE

LR
/* disable USARTO CK pin */

usart_clock_disable(USARTO);

B %L usart_synchronous_clock_config

P ¥usart_synchronous_clock_configiffiit I, %

% 3-508. H¥( usart_synchronous_clock_config

R FR usart_synchronous_clock_config
R void usart_synchronous_f:lock_config(l-Jint32_t usart_periph, uint32_t clen,
uint32_t cph, uint32_t cpl);
ThReHid e B USART IRl A5 S 4
SerkM -
G -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0,1
BWMANSH{in}
clen CKiESKE
USART_CLEN_NO
_NE - BALE i A 7T CKAK I, 9 HiiE i -h A 8/ CKIk
USART_CLEN_EN SAr i A 8CKIk i, 9 Hdf il b5 94~ CKIbk
MANSH{in}
cph i Bh AR AL
USART_CPH_1CK TEE NI B VR 5 — N 4R
USART_CPH_2CK E SR Z AN BT RAE 5 — A s
MASH{in}
cpl AR 1
USART_CPL_LOW CKE| AR SR AE I PR FF AP
USART_CPL_HIGH CKEGI AR SR AE I DR A Ay e P
S8 {out}
‘ -
IR [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_config#fiik I~ 3% -

3+ 3-509. ¥ usart_guard_time_config

RBAAFR usart_guard_time_config
PRARTY void usart_guard_time_config(uint32_t usart_periph,uint32_t guat);
DyResiR FEUSART £ fiE 152 T e B R4 [l i
YR/ Yas -
B R -
WASH{in}
usart_periph HMEUSARTX
USARTX x=0
BWASH{in}
guat \ R4 [ E (0-0XO00000FF)
A s%{out}
‘ ]
p A=A

4
[* configure USARTO guard time value in smartcard mode */

usart_guard_time_config(USARTO, 0x0000 0055);

¥ usart_smartcard_mode_enable

B #usart_smartcard_mode_enableftiif I, N %

% 3-510. BA¥{ usart_smartcard_mode_enable

LR usart_smartcard_mode_enable
PR R void usart_smartcard_mode_enable(uint32_t usart_periph);
TiRestiR T REUSART & fig A2
etk -
B R -
BWASH{in}
usart_periph AMEEUSARTX
USARTX x=0
A Z%{out}
‘ ]
R EE
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54
/* USARTO smartcard mode enable */

usart_smartcard_mode_enable(USARTO);

B usart_smartcard_mode_disable

PR ¥usart_smartcard_mode_disableftiit i, N % :

* 3-511. E# usart_smartcard_mode_disable

PR TR usart_smartcard_mode_disable
PRARTY void usart_smartcard_mode_disable(uint32_t usart_periph);
DiResiiR RAEUSARTF it R AR
SR -
APk -
WANSH{in}
usart_periph HMEUSARTX

USARTX x=0

A s%{out}

p A=A
i4n .

/* USARTO smartcard mode disable */

usart_smartcard_mode_disable(USARTO);

¥ usart_smartcard_mode_nack_enable

P ¥usart_smartcard_mode_nack_enablefiiit i, N % :

% 3-512. ¥ usart_smartcard_mode_nack_enable

R HZ R usart_smartcard_mode_nack_enable
RHR R void usart_smartcard_mode_nack_enable(uint32_t usart_periph);
TiRestiR FEUSART#fit R0 R AENACK
PS8 -
A 8 F B -
BWASH{in}
usart_periph HMEUSARTX
USARTX x=0
AHsH{out}
p A Il
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/* enable USARTO NACK in smartcard mode */

usart_smartcard_mode_nack_enable(USARTO);

B usart_smartcard_mode_nack_disable

PR ¥usart_smartcard_mode_nack_disablef#iik W, T % :

3+ 3-513. K ¥ usart_smartcard_mode_nack_disable

PR TR usart_smartcard_mode_nack_disable
PRARTY void usart_smartcard_mode_nack_disable(uint32_t usart_periph);
DiResiiR FEUSART#fit R0 T R BENACK
SR -
APk -
WANSH{in}
usart_periph HMEUSARTX

USARTX x=0

A s%{out}

p A=A
i4n .

[* disable USARTO NACK in smartcard mode */

usart_smartcard_mode_nack_disable(USARTO);

B %L usart_smartcard_mode_early_nack_enable

PR usart_smartcard_mode_early_nack_enablef#iid L 3

# 3-514. /¥ usart_smartcard_mode_early_nack_enable

R HZ R usart_smartcard_mode_early_nack_enable
RURTY void usart_smartcard_mode_early_nack_enable (uint32_t usart_periph);
TiRestiR fEREUSART & A R AU HTNACK
PR s -
B F R -
WASH{in}
usart_periph HMEUSARTX
USARTX x=0
AHsH{out}
p A Il
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[* enable USARTO early NACK in smartcard mode */

usart_smartcard_mode_early _nack_enable (USARTO);

B %L usart_smartcard_mode_early_nack_disable

B #usart_smartcard_mode_early nack_disable#ifiit I, %

* 3-515. FK# usart_smartcard_mode_early_nack_disable

PR TR usart_smartcard_mode_early_nack_disable
PRARTY void usart_smartcard_mode_early_nack_disable (uint32_t usart_periph);
DiResiiR K AEUSART & fit R B2 HTNACK
SR -
APk -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0
‘ A s%{out}
‘ p A=A
i4n .

/* disable USARTO early NACK in smartcard mode */

usart_smartcard_mode_early _nack_disable(USARTO);

B %L usart_smartcard_autoretry_config

B ¥usart_smartcard_autoretry _config#ifiit I, N % -

% 3-516. ¥ usart_smartcard_autoretry_config

R HZ R usart_smartcard_autoretry _config
R void usart_smartcard_autoretry_config(uint32_t usart_periph, uint32_t
scrtnum);
ThgeRiiR R SR REN/€
PR s -
B F R -
BWASH{in}
usart_periph HMEUSARTX
USARTX x=0
MASH{in}
scrtnum ek A ER %L (0-0x00000007)
A s {out}
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Blhn:

[* configure smartcard auto-retry number */

usart_smartcard_autoretry_config (USARTO, 0x00000007);

BR % usart_block_length_config
PR #usart_block_length_configfifiid I~ % -

& 3-517. K¥ usart_block_length_config

ESE 5 B usart_block_length_config
RHRRY void usart_block_length_config(uint32_t usart_periph, uint32_t bl);
ThReHiR Wi B e R T=1 B e K 5
ekt -
B R -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0
WANSH{in}
b | Bk (0-0x000000FF )
Az {out}
‘ .
& EE

Biltn.
* configure block length in Smartcard T=1 reception */

usart_block_length_config(USARTO, 0x000000FF);

¥ usart_irda_mode_enable
P ¥usart_irda_mode_enablefffiik . T %

# 3-518. Bi¥{ usart_irda_mode_enable

R R usart_irda_mode_enable
R void usart_irda_mode_enable(uint32_t usart_periph);
ThRefhi EAEUSART H AT 2041 4w A5 Th B A b
PS8 -
1 F R -
mWAZH{in}
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usart_periph HMEUSARTX
USARTX x=0
I S${out}
R E{E
#i4n:

/* enable USARTO IrDA mode */

usart_irda_mode_enable(USARTO);

¥ usart_irda_mode_disable
B #usart_irda_mode_disabledfiik I, F 3% :

* 3-519. K# usart_irda_mode_disable

R FR usart_irda_mode_disable
Big- gLbitl void usart_irda_mode_disable(uint32_t usart_periph);
ThReR REEUSART R AT 414 M fi s D e s b
SR -
B R -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0
‘ Az {out}
‘ p A=A
i4n .

* disable USARTO IrDA mode */

usart_irda_mode_disable(USARTO);

¥ usart_prescaler_config

Pk #usart_prescaler_configfiiid W, T %

# 3-520. ¥ usart_prescaler_config

BEL3 e usart_prescaler_config
2 g Rit] void usart_prescaler_config(uint32_t usart_periph, uint32_t psc);
ThRefhi FEUSART IrDAfIR D) FERE 2T Be B A B 0 5 4L
etk -

B R -
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BAZSE{in}
usart_periph A EUSARTX
USARTX x=0
WANSH{in}
psc ‘ I 245 Z % (0x00-0xFF)
‘ At sH{out}
p A=A
‘ .

(LR
[* configure the USARTO peripheral clock prescaler in USART IrDA low-power mode */

usart_prescaler_config(USARTO, 0x00);

¥ usart_irda_lowpower_config
pf ¥usart_irda_lowpower_config#ifiit i, N % :

#* 3-521. ¥ usart_irda_lowpower_config

R FR usart_irda_lowpower_config
Big- gLbitl void usart_irda_lowpower_config(uint32_t usart_periph, uint32_t irlp);
DhReHiR Fit B USART IrDAfE I B R
et -
B FH R -
MASH{in}
usart_periph A EUSARTX
USARTX x=0
BWANSH{in}
irlp IrDAME DI FEAR B IE AR =
USART_IRLP_LOW R ThEERE R
USARTK:;::P_NOR R
s H{out}
REME
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/* configure USARTO IrDA low-power */

usart_irda_lowpower_config(USARTO, USART_IRLP_LOW);

¥ usart_hardware_flow_rts_config

PR ¥usart_hardware_flow_rts_configffiid . & :

R 3-522. ¥ usart_hardware_flow_rts_config

AR usart_hardware_flow_rts_config
R HR R void usart_hardware_flow_rts_config(uint32_t usart_periph, uint32_t rtsconfig);
DiResiiR Iit B USART RTSHE4% 1
PR i -
B R -
WASH{in}
usart_periph AMEEUSARTX
USARTX x=0,1
B ASH{in}
rtsconfig {HiER/RBERTS
USART_RTS_ENA
;LE B fHRERTS
USART_RTS_DISA
_BLE B KAERTS
HHZSH{out}
‘ ]
I EE
‘ ]

fl4n:
[* configure USARTO hardware flow control RTS */

usart_hardware_flow_rts_config(USARTO, USART_RTS_ENABLE);

B %L usart_hardware_flow_cts_config

B #usart_hardware_flow_cts_configfiiiit I, T %

* 3-523. K% usart_hardware_flow_cts_config

R FR usart_hardware_flow_cts_config

PR R void usart_hardware_flow_cts_config(uint32_t usart_periph, uint32_t ctsconfig);
ThRedhid Pt B USART CTSH {4 i3

SRR -
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B R
WASH{in}
usart_periph A EUSARTX
USARTX x=0,1
WANSH{in}
ctsconfig {fife/RBECTS
USART_CTS_ENA
fliBECTS
BLE
USART_CTS_DISA
KBECTS
BLE
2% {out}
IR [ B

10

[* configure USARTO hardware flow control CTS */

usart_hardware_flow_cts_config(USARTO, USART_CTS_ENABLE);

¥ usart_hardware_flow_coherence_config

Pk #usart_hardware_flow_coherence_configftiit i, % :

* 3-524. ¥ usart_hardware_flow_coherence_config

LR usart_hardware_flow_coherence_config
void usart_hardware_flow_coherence_config(uint32_t usart_periph, uint32_t
HRHRRY
hcm);
ThREHR e B R A 2 e AR 2
Stk -
AL L -
MASH{in}
usart_periph AMEUSARTX
USARTX x=0,1
BWMANSH{in}
hcm [CEC LR a8 e
USART_HCM_NON )
- c - NRTS{E 5 5USART_STATOZ 17 2% ' RBNEAAH 7]
USART_HCM_EN NRTSE 578 B 5 — AN AL BER A 5 4 B AL
S8 {out}
p A Il
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/* configure hardware flow control coherence mode */
usart_hardware_flow_coherence_config(USARTO, USART_HCM_NONE);
BB usart_rs485_driver_enable

PR ¥usart_rs485_driver_enableffiik W, T %

X 3-525. ¥ usart_rs485_driver_enable

PR TR usart_rs485_driver_enable
R R R void usart_rs485_driver_enable (uint32_t usart_periph);
DiReRAR A USART rs4855% )
PR i -
B R -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0,1
sz out}
B E{E

it

/* enable USARTO RS485 driver */

usart_rs485_driver_enable(USARTO);

B usart_rs485 driver_disable

i #usart_rs485_driver_disabledffiid I, N % :

%+ 3-526. HAH usart_rs485_driver_disable

R TR usart_rs485_driver_disable
RHR R void usart_rs485_driver_disable(uint32_t usart_periph);
TiRestiR KHEUSART rs485555)
PS8 -
A 8 F B -
BWASH{in}
usart_periph HMEUSARTX
USARTX x=0,1
AHsH{out}
p A Il
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/* disable USARTO0 RS485 driver */

usart_rs485_driver_disable(USARTO);

B %L usart_driver_assertime_config

B #usart_driver_assertime_configfiiid i, T %

X 3-527. K ¥ usart_driver_assertime_config

R FR usart_driver_assertime_config
PRARTY void usart_driver_assertime_config(uint32_t usart_periph, uint32_t deatime);
DiResiiR it B USART R 5 {1 it B A7 1 ]
SerkM -
AN -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0,1
BASH{in}
deatime ‘ X)) e B A ] (0-0x0000001F)
HH 2% {out}
‘ ]
B E{E

it

/* set USARTO driver assertime */

usart_driver_assertime_config(USARTO0,0x0000001F);

B %L usart_driver_deassertime_config

P ¥usart_driver_deassertime_configiffiit i, % :

# 3-528. ¥ usart_driver_deassertime_config

LR usart_driver_deassertime_config
PR R void usart_driver_deassertime_config(uint32_t usart_periph, uint32_t dedtime);
ThRefhi 1 B USARTIR S 1 i B (G (1]
etk -
B R -
BWASH{in}
usart_periph AMEEUSARTX
USARTX x=0,1
BANSE{in}
dedtime R 5 i fie B AKES 7] (0-0x0000001F)
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2% {out}

B EE

54
/* set USARTO driver deassertime */

usart_driver_deassertime_config(USARTO0,0x0000001F);

BR % usart_depolarity_config
B ¥usart_depolarity _configffiidt I F % :

* 3-529. ¥ usart_depolarity_config

ESE 5 B usart_depolarity_config
Eig- gkl void usart_depolarity_config(uint32_t usart_periph, uint32_t dep);
DhRediR Fie & USART IR B e AR M3 2
SerkM -
AN -
WASH{in}
usart_periph HMEUSARTX
USARTX x=0,1
MASH{in}
dep IR B A5 E AR P FAs =
USART_DEP_HIGH DEfF 5 mA
USART_DEP_LOW DEfF 5L A %L
Az {out}
‘ .
p A=A
‘ .

4
[* configure driver enable polarity mode */

usart_driver_depolarity _config(USARTO, USART_DEP_HIGH);

B % usart_dma_receive_config
ki ¥usart_dma_receive_configftiik I N3

* 3-530. X% usart_dma_receive_config

R FR usart_dma_receive_config
PR R void usart_dma_receive_config(uint32_t usart_periph, uint32_t dmacmd);
TyRefhiid fit B USART DMAZ I B
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Jakit
BOR AR -
MASH{in}
usart_periph A EUSARTX
USARTX x=0,1
HMASH{in}
dmacmd DMAf#i it/ 5% fe DMASZ R T E
USART_DENR_EN
N B i BEDMAIZ LTI RS
ABLE
USART_DENR_DIS
N B K EEDMARI Th A
ABLE
¥ Hi 2% {out}
R EME

il
/* USARTO0 DMA enable for reception */

usart_dma_receive_config(USARTO, USART_DENR_ENABLE);

PR %L usart_dma_transmit_config
B #rusart_dma_transmit_configitiik I~ % -

* 3-531. H# usart_dma_transmit_config

R HZ R usart_dma_transmit_config
RURTY void usart_dma_transmit_config(uint32_t usart_periph, uint32_t dmacmd);
ThReHid i & USART DMAXI%IIHE
etk -
AL g -
BASE{in}
usart_periph HMEUSARTX
USARTX x=0,1
BWANSH{in}
dmacmd i/ REDMA KR % Th ik
USART_DENT_EN
A_BLE - I REDMAK 1% T e
USART_DENT_DIS N
ABLE K BEDMA K % D) RE
AHsH{out}
‘ ]
p A Il
‘ ]
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/* USARTO DMA enable for transmission */

usart_dma_transmit_config(USARTO, USART_DENT_ENABLE);

B usart_reception_error_dma_disable

PR ¥usart_reception_error_dma_disablefiiif I, K%

X 3-532. ¥ usart_reception_error_dma_disable

PR TR usart_reception_error_dma_disable
PRARTY void usart_reception_error_dma_disable (uint32_t usart_periph);
DiResiiR USARTHZUCEE 1 2K AEDMA
SR -
APk -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0,1
‘ A s%{out}
‘ p A=A
i4n .

/* disable DMA on reception error */

usart_reception_error_dma_disable (USARTO);

¥ usart_reception_error_dma_enable

B ¥usart_reception_error_dma_enablefffii® I, F %

% 3-533. HA¥ usart_reception_error_dma_enable

R TR usart_reception_error_dma_enable
RHR R void usart_reception_error_dma_enable(uint32_t usart_periph);
TiRestiR USARTHZCHE R 4 iEDMA
PS8 -
A 8 F B -
BWASH{in}
usart_periph HMEUSARTX
USARTX x=0,1
AHsH{out}
‘ ]
p A Il
‘ ]
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/* enable DMA on reception error */

usart_reception_error_dma_enable(USARTO0);

B usart_wakeup_enable

PR ¥usart_reception_wakeup_enableftiiR I, .

X 3-534. FK¥ usart_wakeup_enable

PR TR usart_wakeup_enable
PR R void usart_wakeup_enable(uint32_t usart_periph);
DiResiiR i HEUSART MR
SR -
APk -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0
‘ A s%{out}
p A=A

it

/* USARTO wake up enable */

usart_wakeup_enable(USARTO);

K usart_wakeup_disable

P ¥usart_reception_wakeup_disableffiit I, %

% 3-535. HA¥ usart_wakeup_disable

R TR usart_wakeup_disable
RHR R void usart_wakeup_disable(uint32_t usart_periph);
TiRestiR KAEUSARTIS:
PS8 -
A 8 F B -
BWASH{in}
usart_periph HMEUSARTX
USARTX x=0
AHsH{out}
‘ ]
p A Il
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/* USARTO wake up disable */

usart_wakeup_disable(USARTO);

B %L usart_wakeup_mode_config

BF #usart_reception_mode_configfifiid I, T

* 3-536. K# usart_wakeup_mode_config

R FR usart_wakeup_mode_config
PRARTY void usart_wakeup_mode_config(uint32_t usart_periph, uint32_t wum);
DiResiiR Fit. B USARTM: R 5 X,
SR -
APk -
WANSH{in}
usart_periph HMEUSARTX
USARTX x=0
BASH{in}
wum M A 2
USART_WUM_ADD
_R - WUFTE Hh il VT e i 5 A7
USART_WUM_STA
_RTB - WUFRZE R U B A2 46 A7 I B A7
USART_WUM_RBN
—E - WUFZE I 2IRBNE 8 17
mHiS%{out}
& BB

it

/* configure USARTO wake up mode */

usart_wakeup_mode_config(USARTO, USART_WUM_ADDR);

B %L usart_receive_fifo_enable

P %usart_receive_fifo_enablefilfiik W, F % :

& 3-537. Ki¥{ usart_receive_fifo_enable

R FR usart_ receive_fifo_enable

BRBUR R void usart_receive_fifo_enable(uint32_t usart_periph);
ThResiR fEfERIFIFO

SFpRF M -
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B R
WASH{in}
usart_periph A EUSARTX
USARTX x=0,1
‘ i Z4{out}
‘ AL

.

/* enable receive FIFO */

usart_receive_fifo_enable (USARTO);

¥ usart_receive_fifo_disable
B #usart_receive_fifo_disabledfiid Il N3

# 3-538. ¥ usart_receive_fifo_disable

AR usart_receive_fifo_disable
Big- gLbitl void usart_receive_fifo_disable(uint32_t usart_periph);
DiResiiR KAt FIFO
SR -
B A B -
BASE{in}
usart_periph AMEUSARTX
USARTX x=0,1
‘ Az {out}
‘ p A=A

it

/* disable receive FIFO */

usart_receive_fifo_disable(USARTO);

B %L usart_receive_fifo_counter_number

K ¥usart_receive_fifo_counter_numberfiik I, %

& 3-539. K% usart_receive_fifo_counter_number

R FR usart_receive_fifo_counter_number
PR R uint8_t usart_receive_fifo_counter_number(uint32_t usart_periph);
ThReHR FEEUEWFIFOTH B3 118
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YR/ Yas -
% 78 F B -
WMANSE{in}
usart_periph A EUSARTX
USARTX x=0,1
At sH{out}
‘ ;
p A=A
uint8_t | PEICFIFOTHHURR 10
it

[* read receive FIFO counter number */
uint8_t temp;

temp = usart_receive_fifo_counter_number(USARTO);

K% usart_flag_get

PR ¥usart_flag_getfliik W T %

R 3-540. ¥# usart_flag_get

R FR usart_flag_get
Eig- gkl FlagStatus usart_flag_get(uint32_t usart_periph, usart_flag_enum flag);
ThReHid FRELUSART STAT/CHC/RFCS % A7t difir
etk -
AL -
WMANSH{in}
usart_periph HMEUSARTX
USARTX x=0,1
BWMANSH{in}
flag USARTHRENL, 2% #3-472. #2268 sart flag enum

HegiEH— 128

USART_FLAG_PE N
LRy TR

RR
USART_FLAG_FER .
i iR &
R
USART_FLAG_NE e
gt i AR bR
RR
USART_FLAG_OR " o
Vi A R b
ERR
USART_FLAG_IDL . o
e 7 R AT AR
USART_FLAG_RB AR Z M X AE TR d
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USART_FLAG_TC

USART_FLAG_TBE

RIEBAR P X bR

USART _FLAG_LBD

LINBr e I b 2%

USART_FLAG_CTS

c CTSZbhrE
USART_FLAG_CTS CTSHLF
USART_FLAG_RT BB I br
USART_FLAG_EB Pegdidr
USART_FLAG_BSY RS AR &
USART_FLAG_AM ADDRICF 7 &
USART_FLAG_SB Wi 5 KiEARIR

USART_FLAG_RW
U

PRUSCES M BR A g

USART_FLAG_WU

MR FEE R MR 5 QP R s 5

USART_FLAG_TEA KL BB kR &
USART_FLAG_RE . B
A RS B kR &
USART_FLAG_EPE R
RR TRE B0 1 A I A

USART_FLAG_RFE

BRFIFOT s &

USART_FLAG_RFF

BARFIFOitr &

USART_FLAG_RFF

B FIFO Hh Wiks &
INT
S {out}
& [E{E
FlagStatus | SETEH{RESET

4
[* get flag USARTO state */

FlagStatus status;

status = usart_flag_get(USARTO,USART_FLAG_TBE);

K%t usart_flag_clear

P ¥usart_flag_clearffiik W, T~ %

# 3-541. ¥ usart_flag_clear

BEL3 e usart_flag_clear
PRERE void usart_flag_clear(uint32_t usart_periph, usart_flag_enum flag);
TyRefhiid THFRUSARTAR A &5 A7 A b5 B AL
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RS Jis
% 78 F B -
WANSH{in}
usart_periph A EUSARTX
USARTX x=0,1
WS {in}
flag USARTHREN, % #3-472. #2¥26Fusart flag enum

HegH— 124

USART_FLAG_PE

LR R v
RR
USART_FLAG_FER -
MU R A
R
USART_FLAG_NE N
I 75 R AR
RR
USART_FLAG_OR R .
i HH A R R &
ERR
USART_FLAG_IDL B -
E R A AN bR &

USART_FLAG_TC

RIE TE JRR

USART_FLAG_LBD

LINBr A& I b 2%

USART_FLAG_CTS

- CTSEAFRE
USART_FLAG_RT FSGEB I A
USART_FLAG_EB Pedhoibr &
USART_FLAG_AM ADDRILFAF &

USART_FLAG_WU

MR FEE IR 2 e i A 2

USART_FLAG_EPE
RR

S B R AOAS A

2% {out}

R EHME

it

[* clear USARTO flag */

usart_flag_clear(USARTO,USART_FLAG_TC);

B %L usart_interrupt_enable
Bk ¥usart_interrupt_enableftiid W, T %

* 3-542. K% usart_interrupt_enable
‘ R FR ‘ usart_interrupt_enable
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void usart_interrupt_enable(uint32_t usart_periph, usart_interrupt_enum

R R R .
interrupt);
DhRedhiR f# HEUSART
PRiS dis -
% 78 F B -
WANSH{in}
usart_periph A EUSARTX
USARTX x=0,1
WMASH{in}
interrupt USARTHIIUSARTHR AL, S5 A3-474. #228F usart_interrupt_enum
HEgEE— 125
USART_INT_IDLE IDLEZE K50 = Wiy
USART_INT_RBNE TRHCHE 2 DX AR 2 R W R I e i R
USART_INT_TC R 58 B T
USART_INT_TBE RIELGE P IX 25
USART_INT_PERR T8 1% Hh I
USART_INT_AM ADDRIUT L H Wt
USART_INT_RT FRGER I <A
USART_INT_EB PRgh R A
USART_INT_LBD LINB A5 540 = e
USART_INT_ERR i
USART_INT_CTS CTSHI#r
USART_INT_WU AR FEE PR AR Qg it = 1
USART_INT_RFF B FIFOM iy
S {out}
& BB

Biltn.

/* enable USARTO TBE interrupt */

usart_interrupt_enable(USARTO, USART _INT_TBE);

B % usart_interrupt_disable

Bk ¥usart_interrupt_disabledfiik I, %

# 3-543. ¥ usart_interrupt_disable

R R usart_interrupt_disable
void usart_interrupt_disable(uint32_t usart_periph, usart_interrupt_enum
R BURR _
interrupt);
DIRediR S AEUSARTH1
vinv S Jis -
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B R
WASH{in}
usart_periph A EUSARTX
USARTX x=0,1
WMASH{in}
interrupt USARTHWIUSARTFR &AL, 5% .#3-474. #2$28usart interrupt enum
R E— 124
USART_INT_IDLE IDLEZ& Ao i - 7
USART_INT_RBNE VAR 22 1 X A 25 o ORI 380 R P
USART_INT_TC R 58 B T
USART_INT_TBE RIELGE X 2
USART_INT_PERR It 1% v
USART_INT_AM ADDRIUTFR #
USART_INT_RT FRUGER IS A o 7
USART_INT_EB gt R A
USART_INT_LBD LINBFHAZ 5450 = e
USART_INT_ERR i
USART_INT_CTS CTSHI¥
USART_INT_WU TR 5 RERE R AR e i i
USART_INT_RFF FEUFIFO3 T Ik
S ¥{out}
‘ .
& BB
‘ R
4.

/* disable USARTO TBE interrupt */

usart_interrupt_disable(USARTO, USART_INT_TBE);

¥ usart_command_enable

PR #usart_command_enableftiik I, .

* 3-544. F# usart_command_enable

R FR usart_command_enable
2 g Rit] void usart_command_enable(uint32_t usart_periph, uint32_t cmdtype);
ThRedhid I fEUSARTIE 3k
SRR -
AL -
MASH{in}
usart_periph AMEEUSARTX
USARTX x=0,1
mWAZH{in}
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cmdtype TR
USART_CMD_SBK NIV
R I Wi it =R
CMD
USART_CMD_MM e e
AR i R
CMD
USART_CMD_RXF w S ks 1
B 8
CMD
USART_CMD_TXF s e e v 1
RIEEIEIE = 1E R
CMD
i Z4{out}
R EME

it :
/* enable USARTO command */

usart_command_enable(USARTO, USART_CMD_SBKCMD);

¥ usart_interrupt_flag_get

B #usart_interrupt_flag_getfiid WL N3

#* 3-545. F# usart_interrupt_flag_get

LR usart_interrupt_flag_get
FlagStatus usart_interrupt_flag_get(uint32_t usart_periph,
RBURE _ ,
usart_interrupt_flag_enum int_flag);
TiRestiR BRIUSART iz 5 AR A
et -
AL L -
BASH{in}
usart_periph AMEUSARTX
USARTX x=0,1
WASE{in}
. USARTH bR E, % #3-473. 2% Flusart interrupt flag enum
int_flag o N
R — 28
USART_INT_FLAG B
DR AR &
_EB
USART_INT_FLAG B
RIS 2 o B A R
_RT
USART_INT_FLAG o
ADDRUL ¢ 1 Wiz
_AM
USART_INT_FLAG N - B
R 5 i e HH TR 7
_PERR
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USART_INT_FLAG T
RILGE X 2= R bR &
_TBE
USART_INT_FLAG N
RIE 5E B Wik &
_TC
USART_INT_FLAG N N P by N 4
BRI g X FE A W W bR
_RBNE
USART_INT_FLAG s . . N - _
RENE ORERR TEEHE 22 X A 25 W AN A 5 TR
USART_INT_FLAG o -
IDLEZE A = b &
_IDLE
USART_INT_FLAG } -
LINBIT A 3000 v B o 2
_LBD
USART_INT_FLAG N " -
WU TR R R A e 2 P W e
USART_INT_FLAG -
CTSH &
_CTS
USART_INT_FLAG S _
M 7 AR R T bR
_ERR_NERR
USART_INT_FLAG e B
TR R T AR
_ERR_ORERR
USART_INT_FLAG - _
i 85 15 A i
_ERR_FERR
USART_INT_FLAG » B
BRIFIFOI H Wihr &
_RFF
2% {out}
R EE
FlagStatus SETE{RESET

Biltn.

/* get the USARTO interrupt flag status */

FlagStatus status;

status = usart_interrupt_flag_get(USARTO, USART_INT_FLAG_RBNE);

B %L usart_interrupt_flag_clear

B #usart_interrupt_flag_clear#fiik Il N %

3 3-546. K% usart_interrupt_flag_clear

BB TR usart_interrupt_flag_clear
void usart_interrupt_flag_clear(uint32_t usart_periph,
RBURE :
usart_interrupt_flag_enum flag);
DhRestiR THBRUSART i lTbR B AR A
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ekt
BOR AR .
MASH{in}
usart_periph A EUSARTX
USARTX x=0,1
MASH{in}
. USARTHllikrd, &% #3-473. #2228 usart_interrupt flag enum
ag PR
HEgiEF— N4
USART_INT_FLAG - B
T2 U8 i R BT A A
_PERR
USART_INT_FLAG . B
i 85 15 A i
_ERR_FERR
USART_INT_FLAG e B
M 7 AR R T bR
_ERR_NERR
USART_INT_FLAG e N e e N —
RBNE ORERR FEEYE 22 0 X AE 25 W RS R A R T bR
USART_INT_FLAG o B
TR R T AR
_ERR_ORERR
USART_INT_FLAG ) B
IDLEZe Al o i b &
_IDLE
USART_INT_FLAG L
RIE 5E R Wk &
_TC
USART_INT_FLAG ‘ j
LINBIT A 300 v B o 2
_LBD
USART_INT_FLAG j
CTSA L H ks &
_CTS
USART_INT_FLAG j
BRUSGEI FA p W bR &
_RT
USART_INT_FLAG _
Yt R bR &
_EB
USART_INT_FLAG j
ADDRUGR 1 i b i
_AM
USART_INT_FLAG - N B
WU AR R IR AR gt JE 1 W e
USART _INT_FLAG . B
BRIFIFOI F ihs &
_RFF
i Z24{out}
IR [E {5

it

[* clear the USARTO interrupt flag */
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usart_interrupt_flag_clear(USARTO, USART_INT_FLAG_TC);

3.20. WWDGT

A 1100 € I 2% (WWDGT) F oK M i ey 81 i P 3 S50 SR Gl P . 55799 3.20.1

WWDGT & /E 84, 5753.20. 20 WWDGT JZE eh $0 47 U0 1 .

3.20.1. A B2 Ui B
WWDGT 2 /7 2 Y 3R W R R Ffrw:
# 3-547. WWDGT F7%
FER B FRRHD
WWDGT_CTL i A 7 A
WWDGT_CFG fit B A7
WWDGT_STAT REF AR
3.20.2. A5 R B Ut B
WWDGT & s B 5 3R an R R Ffrw:
% 3-548. WWDGT £ 3k
EEREAZ R JEE R B
wwdgt_deinit FWWDGT#F £ 7% B B4
wwdgt_enable {FfEWWDGT
wwdgt_counter_update W EWWDGT 048 il

wwdgt_config

WEWWDGTIHEHE . & FHE AT A

wwdgt_interrupt_enable

{FREWWD G THE Hif e it = iy

wwdgt_flag_get

KL A WWDGT$i Hif e B r e 25 2 75 B

wwdgt_flag_clear

THERWWDGTfig fif e bR S AR

A% wwdgt_deinit
B Hwwdgt_deinitdifiid iR 2% -

& 3-549. K% wwdgt_deinit

BB TR wwdgt_deinit
2 g Rit] void wwdgt_deinit(void);
ThReHR K WWDGT 7 725 H 15 A A4 8
PS8
1 F R
HWASH{in}
HH S5 out}

363



Z

GigaDevice

GD32E23x [&] ¢ H e e

& [EE
#i4n:
I* reset the WWDGT configuration */
wwdgt_deinit ( );
R ¥ wwdgt_enable
PR Hwwdgt_enabledtliid iK% -
%+ 3-550. FK# wwdgt_enable
R TR wwdgt_enable
Eig- gkl void wwdgt_enable (void);
ThREHR #EEWWDGT
VRS i
BlvA A i
WANSH{in}
¥ Hi 2% {out}
P
i
[* start the WWDGT counter */
wwdgt_enable ();
B wwdgt_counter_update
B Frwwdgt_counter_updatediiid I N :
# 3-551. ¥ wwdgt_counter_update
R R wwdgt_counter_update
BREURRY void wwdgt_counter_update(uintl6_t counter_value);
LhREHR % EWWDGT i %% 53
viis i
A1 F B
BWASH{in}
counter_value ‘ HHEAE, H{ETE FE Jv0x00000000 - 0x0000007F
#HHSH{out}
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LR
[* update WWDGT counter to Ox7F */

wwdgt_counter_update(127);
% wwdgt_config

PR Hwwdgt_configfttiidk LT % -

* 3-552. H¥H wwdgt_config

R TR wwdgt_config
Eig- gkl void wwdgt_config(uint16_t counter, uintl6_t window, uint32_t prescaler);
ThReHER WEWWDGTIMERE . & D{EM T4 AE
Vi L -
518 F R4 -
WANSH{in}
counter | SEIF LTI, H0{E 115 E 0x00000000 - 0x0000007F
WASH{in}
window | @ OE, {3 0x00000000 - 0X0000007F
WANSH{in}
prescaler WWDGT i 4 4l
WWDGT_CFG_PSC . ‘
WWDGT #3804 (PCLK/4096) /1
_DIV1
WWDGT_CFG_PSC .
WWDGT #3008 (PCLK/4096) /2
_DIV2
WWDGT_CFG_PSC .
WWDGT #5804 (PCLK/4096) /4
_DIV4
WWDGT_CFG_PSC .
oive WWDGT #3808 (PCLK/4096) /8

iS5 {out}

Return value

i

[* confiure WWDGT counter value to 0x7F, window value to 0x50, prescaler divider value to
8%

wwdgt_config(127, 80, WWDGT_CFG_PSC_DIV8);
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K% wwdgt_interrupt_enable
PR Hwwdgt_interrupt_enableffiid WL R &

3+ 3-553. E# wwdgt_interrupt_enable

PR TR wwdgt_interrupt_enable
PRARTY void wwdgt_interrupt_enable(void);
DyRestiR i AEWWDG T iy i i it
YR/ Yas -
B R -
BAZSE{in}
¥ Hi 2% {out}
& E{E

il :
[* enable early wakeup interrupt of WWDGT */

wwdgt_interrupt_enable ();
R wwdgt_flag_get

PR ¥wwdgt_flag getdfifiid L T %%

# 3-554. F¥ wwdgt_flag_get

R TR wwdgt_flag_get
RURTY FlagStatus wwdgt_flag_get(void);
TIgeHiR KA WWDGT 4 Hir i filt o Wi bs 25 A2 75 BT
PR i -
A F R 4 -
#MASH{in}
2% {out}
& [E{E
FlagStatus ‘ SET or RESET

(LR
[* test if the counter value update has reached the 0x40 */
FlagStatus status;

status = wwdgt_flag_get ( );
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if(status == RESET)

BR ¥ wwdgt_flag_clear
B Frwwdgt_flag_cleardifiik . F 3% -

X 3-555. FK# wwdgt_flag_clear

PR TR wwdgt_flag_clear
PRARTY void wwdgt_flag_clear(void);
DyRestiR TEERWWDGT $i¢ Al M i 7 b 25 IR S
YR/ Y
B R
WANSH{in}
¥ Hi 2% {out}
& E{E
#i4n .

[* clear early wakeup interrupt state of WWDGT */

wwdgt_flag_clear( );
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R a1, [REFHE
W AS. il H#
1.0 WIkR R AR 202012 H7H
1. SPI &F—
1.1 |2, 12C & BT 2022 46 H 8 H
3. RCU F4—#M 5 ¥ .
1.2 |1. EMC &955¥ ob_write_protection_enable pi%y | 2023 47 J 13 H
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company 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.
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limited to, the implied warranties of merchantability and fithess for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
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and safety of any application made of this information and any resulting product. Except for customized products which has been
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industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
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life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
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death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
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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,
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