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2.

2.1.

[ 4 e R ik

SH R

GD32F4xx_Firmware_Library, {4

azE

N=[3

B 2-1. GD32F4xx [E/4 B X H R G5

4@ Examples
. %l ADC
> g CAN
. %) CRC
> gy CTC
. %l DAC
. %l DBG
. &l DCI
. %l DMA
. %l ENET
- %l EXMC
gl EXTI
. %l EMC
. % PWDGT
. %l GPIO
gl 12C
gl IPA
. %l IREF
. &l PMU
. %) RTC
. %l SDIO
) SPI
. %) TIMER
> g TLI
. % TRNG
. %) USART
. %) USB
. % WWDGT
4 @ Firmware

- % CMSIS

> . GD32Fdxx_standard_peripheral
> @ GD32Fdoc_usb_driver

4@ Template
. IAR project
. Keil_project
amy Utilities
> #. Binary
> #%. Third_Party

LT
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2.1.1. Examples 30443k
A JExamples, XA —ANGD324MEII A — N F XM . AT RAE T KT AL
BRI —ANEEABIFE, Ko daun (xR A5 . BEAMEIFE T SO Je & an s et
B readme.txt: T AR Y ] SR IR R4 FH 50 5
B gd32f4xx_libopt.h: %3k CAERT LR B FIFERTE B AN L, BAFR “DEFINE” B4
Pl CBRINTEULT, I s3T5 );
W gd32f4xx_it.c: ZIE S T HTE KR WA EAR i NS AR B b, 0BT R K
RER A2
W gd32faxx.ith: ZkSCHEE T BT 1 B AR ERE R R 5
B systick.c: USRS T E F systick RS #E LERT 2T 5
B systick.h: ZKSCARELE T Al systick FRUAS T IE IR 725 (K I
B main.c: BIFRMRDE: FTERBIRERMER, #ARZARRERE LB .
2.1.2. Firmware 3 f43%
Firmware SC4- 24 1 4R ] 1 A% 00 B T SR AN S A
B CMSIST kA&7 Cortex MAWRZISCHFSCAE. 2 T-Cortex M4 #Z AL 2 1) J5 2 4R
TN EE 5| 5 30 DA R 3 T GD32f4xx i) 4= 7 3k SCAHE A R Gl B SC A
B GD32F4xx_standard_peripheral-7 {3,
— Include T30 RS T B RBUEFT R Sk SetE, P R s ikiz ok 9k
—  Source FICfFIALE T M B BUE BT IR, P BB E0Z S0
B GD32F4xx_usbfs_driver+ {5 7 % TUSBFSAME I BT A U A
—  Include 73X fJe 8 T USBFSAHME T 7 1Sk SCfF, I P EFa B ki S 3 5
—  Source T fEI G T USBFSAMNE I (IE S, P T A i 1 3¢
E: AL ETZ I MISRA-C: 200485 HE 155, #ANSZAN R R A 5 [ 521
2.1.3. Project SCf3&
Project 3 1 902 5% T USBFSAM& 4 I fIFE (EWARMMA TIAR%R #3115, MDK-ARMAF
Keild % R 55 ) o
2.1.4. Template ({832

Template St A0 & — A T FLED. USARTHT B, #5241 1) {7 251 72, (IAR_project ]
TIARZ I, Keil_projectH T-KeildZ R 35) . F P v DU A% AR AR AT 8] 1 6 491 72
IR ARG 1, HARGE 5 R

ek 3 S

T “Examples” SO ¢, MEREFR MBI, iSPl, FTF"SPISCAFI, EHESPI—AMl
T2, W”SPI1_master_transmit_slave_receive _interrupt’, %1 K& fixs:
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B 2-2. GwFSMBIEMF
4%, Examples
. & ADC
- i CAN

*
1]

# | gd32fdo it.c
| gd32ido_it.h

> & CRC % gd32fdn libopth
> @ CTC # | main.c

> mgy DAC # | readme.tet

. % DBG
- @ DCl

. % DMA
. @ ENET
s & EXMC
> iy EXTI
- g FMC
. % FWDGT
- g GPIO
> g 12C

- g IPA

. & IREF
. & PMU
. & RTC
» @ SDIO
4@y SPI

Master_slave_fullduplex_dma

m

Master_slave_fullduplex_polling

Master_slave_fullduplex_ti_mode

SIS

Master_transmit_slave_receive_inte

¥ Ity

I “Template” S0 E32, #” IAR_project”f1” Keil_project” AN SO IR 8, Hot S/ #MIRR
SRJE¥“SP1_master_transmit_slave_receive_interrupt” (432 v [ fir 5 SO # 31 “Template” XC
v HFET, W EpR:
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B 2-3. # NSMRHIESH
%) SDIO N B
% SP1 #. IAR_project
@ TIMER #. Keil_project
& Tu 0 gd32fdxx_it.c
% TRNG 0 gd32fxc ith
% USART 0 gd32faxx_libopth
#. USB @ main.c
% WWDGT Ej readme.tut
# Firmware
o Template
% Utilities
T TR

GD #2 it Keil F1IAR PY Ff iR A 1) A2, MR 4 % 77 B 2 R i Bk, 41 JF AN 3] 11 project
f”Keil_project”, 17 JF\Template\Keil_project\Project.uvproj, 1 Effix:

B 2-4. 3T7F TR

MBS L8| 4 DR|92 0| | nmmEEEn6 s

Co [ E et 8| coszemx ik 2 ¢ &
Project n @
=523 GD32F4XX

--@ Application

BI-{Z CMSIS

--@ Peripherals

--1@ Startup

B3 Utilities

BT ARRES, ANFEFDIRE, SEMBAFRKSOE, & ERER S IEHE NS, X TR
BRSO AT I I B, S PR
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2.1.5.

B 2-5. BB TEH

BES] cos2rexx
= @ Application
- . gd32f4n it.c

EFEIN =R

L -[] systick.c -
I 1] CMSTS F
! {77 Peripherals
--1% Startup
B Utilities
..@ Doc

GERANTE

HEm AN LR, WRTCHR, M readme T I, EFEIEMIIIBER JOEL, K5 R
FPREBH AR b, WA direadmeh fifiiR ML S . IDERRARGER, 52 % A0 B3 H
Y. % R EKeil, TR EIFTR

& 2-6. HiFHATR

File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window  Help

‘0 & ﬁl # —.Jﬁ'}.| oo | o | m o M| = E UE G| @ omechanneLsuvpenon[<] B # @] ©
|l E%Iﬁ%‘ﬁ i

ijecl 4E1E T a3
B- @ GD32F4XX
=] @ Appllcatlon

77 CMSIS
t-{77 Peripherals
H-{07] Startup
H-{77 Utilities
H-{77] Doc

i O OO e OO e O

Utilities 303k

Utilities S & 055 3247 [ 41 P U RE VPl AR 1) ST A«

B Binary. Third_Party ¥ SCfF S48 & USBIR BT 7 ST
B gd32faxx_eval h U I8 1T [ 2F B GIFE AT 75 o< T PP Al AR AR Sk S0
B gd32faxx_eval.c & ia 4T [ ZE B RE BT 75 9% T VA5 AR A YR SC A .

e AU HEHZ I MISRA-C: 200455 HE45S),  #RANSZ AN AT A A B2 o
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2.2.

[ 1 S A o

NARBIZERFEIR T [ A B 2
R 21, EFREESCHR

X4

iz

gd32f4xx_libopt.h

BE T A SN KSR SRS e — N P R AR B 2R
FRISCAF 38 N7 R P 2 T 5 T P 4

main.c

(G NiN

gd32f4xx_it.h

IO, BE BT R AR R B -

gd32faxx_it.c

S TR B TP RTEUIIN B SR IR AR o X TR 1 [ — A e i
B 22 AN AN R AR TR R, T AR P e 0 e B A1 8% £ P W 25 A A v
BRI AP TR o ] R 3K L o R 44 7K

gd32f4xx_xxx.h

HMBEPPPHISR S o BLE AMEPPP R E L, DA IX L8 bR B I ) AR

gd32f4xx_xxx.c

HICE & 4 5 /M BEPPP R SK S YFRE e ST«

systick.h systick.c)Sk 3. AL E systickic B B 8 S, LLIAE FH AE IS B 201 58 Lo
systick.c systickit & 5 4L i 3R H00F S04
readme.txt It] 1} 18 A A P A T 28 15 W S o
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3. Ah5 [E 4 P
3.1. A1 [ 14 PE MR
A [ 22 pR B AR A =Rl T R
R 31, SMEEMEREHRER
R IR AN BRI 44
Eig gLRitl 57 75 B
DiReHER 7 B B B AT BT Y
SavhskAF W FA oA T R R R
AN HAth 4 1% B8 B0 FH B4 2 R B
BMASE{in}
XXX WS L
XX WMNSHOT IR b
i S 4{out}
XXX | ik SRR
& [HE{E
XXX | BRI 13 [
3.2. ADC
1267 ADCJe — Mk HiZ g i 77 UL A 2 i e 2% . 515 3.2. 1418 T ADCI ZF /748 513K,
F953.2. 2% ADCFFE R FHE AT U B .
3.2.1. MR ERHEIR
ADCAF fF 28 FI R U N R s
® 3-2. ADC HHER
TR e ad 30
ADC_STAT RETFAE
ADC_CTLO P Z £ 450
ADC_CTL1 il Ryl
ADC_SAMPTO KFEIS [A] 25 A 250
ADC_SAMPT1 RAET ] 27 A7 2 1
ADC_IOFFx (x=0..3) NI E H R AL 27 A7 28X
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FHMAR FMHE
ADC_WDHT B VS v AR A A7 A
ADC_WDLT B G E E 25 A7 4%
ADC_RSQO PP 5125 77450
ADC_RSQ1 P51 25 74 1
ADC_RSQ2 FUI 751 25 A7 352
ADC_ISQ TEANFPOI 744

ADC_ID;I’AX(X:O.. —
ADC_RDATA TR K =5 17 2

ADC_OVSAMPCTL o SRAE A ) B AE A
ADC_SSTAT T EORAS B A7

ADC_SYNCCTL [) 2 25 1l 25 A7 s
ADC_SYNCDATA [ N B e o7 A7 2%
3.2.2. A5 PR BB U B
ADCE R EI IR AN T R FTR -
* 3-3. ADC FEE¥
FE B4 % FE g
adc_deinit S AT ADCXIM
adc_clock_config ADCH 4t B

adc_special_function_config

i BE B A READCHRFR T Bk

adc_data_alignment_config fic B ADC L ) 55 7 30
adc_enable ffi EADCxI %
adc_disable AEBEADCXA K

adc_calibration_enable ADCx##EE L

adc_channel_16 to 18

fic B P R AR IR SRR IEIE,  Vrefint i R R AL B IEMIE,
VBAT i JE SR ALl 18

adc_resolution_config

fic & ADCx4y #i 2
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GigaDevice
PE R R FE R B
adc_oversample_mode_config fic B ADCxidt KA AR 3
adc_oversample_mode_enable {f BEADCXT R AL
adc_oversample_mode_disable #RBEADCXI K AL

adc_dma_mode_enable

ADCx DMAi% K F R

adc_dma_mode_disable

ADCx DMAi# 3R f

adc_dma_request_after_last_enable

MDMA=1H], TEREASHEIN I E £ 3 45 R 32— - DMATE K

adc_dma_request_after_last_disable

DMAWL 7EDMAT il 4% [ A% i 45 R A5 5 2 )5 R g

adc_discontinuous_mode_config

fic & ADCIH] s =X

e B R 308 T 2 Ry N ST 2

adc_channel_length_config
adc_regular_channel_config ficl B ADCHI I 3 i 21
adc_inserted_channel_config fic 2 ADCE Nl iE 2H

fic B ADCYF: N\ 8 18 2H $ 48 (i 74 1

adc_inserted_channel_offset_config

adc_external_trigger_source_config fic B ADC 4N i ik i YR
adc_external_trigger_config B B ADCHMH fik &
adc_software_trigger_enable ADCH i {8 e

adc_end_of_conversion_config

e B R U 2 A e 5 AR 5

adc_regular_data_read

B ADCHL I A H 45 =7 17 4%

adc_inserted_data_read

BEADCIE N H 5 % 17 2%

adc_watchdog_single_channel_disabl
e

P B ADCHEALLAE 14 i T T 2K

adc_watchdog_single_channel_enabl

e

T B ADCHELLE 14 Sl TE AT 2K

adc_watchdog_group_channel_enabl
e

Pic B ADCHEULFA [ IR IHIE 247 2%

adc_watchdog_disable

ADCHHUE [ %k RE

P B ADCHEAULA T 1A B {E

adc_watchdog_threshold_config
adc_flag_get FKHLADCHR EAL
adc_flag_clear ERADCHRENL
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JE R AR

P iR

adc_regular_software_startconv_flag_

get

AR HUAD CHUI 8 T8 LR A figh e e T U or

adc_inserted_software_startconv_flag

_get

ARHUADCYE N T8 20 i A e 4T ia ir

adc_interrupt_flag_get

FRINADCH bR E AL

adc_interrupt_flag_clear

THFRADCH b bz B L

adc_interrupt_enable ADCH Wi {ii G
adc_interrupt_disable ADCH b 225
adc_sync_mode_config ADCIRP AL &

adc_sync_delay_config

P B ADCIR B A5 P R A 2 1] B SE IS

adc_sync_dma_config

ADC[AZDMARE AL F

adc_sync_dma_request_after_last_en
able

M SYNCDMAAHOOHS, HR4ESYNCDMAL: HK =4 DMATE K

adc_sync_dma_request_after_last_di
sable

2RI ER [ DMATE i S AL A A A5 5 /5, DMAWLH K BE

adc_sync_regular_data_read

ADCIR] 25 2RI 4 132

¥ adc_deinit
B #adc_deinitiifiik 0L % -

R 3-4. B adc_deinit

HEAHR adc_deinit
REUR void adc_deinit(void);
ThRetiR SR ADCAT
Fe A
A5 P R rcu_periph_reset_enable / rcu_periph_reset_disable
MASH{in}
s H{out}
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B EE

it
/* reset ADC */

adc_deinit ();

% adc_clock_config

B #adc_clock_confighfifiid i, T

# 3-5. B¥ adc_clock_config

K_DIV20

R adc_clock_config
RBRTE void adc_clock_config(uint32_t prescaler);
Thkeftd 1ic. B i 45 ADCIH £
VS s -
A P R -
WASH{in}
prescaler 534
ADC_ADCCK_PCL
PCLK2H} #0243 471
K2_DIV2
ADC_ADCCK_PCL
PCLK2H #1443 4
K2_DIV4
ADC_ADCCK_PCL
PCLK2H} #1644
K2_DIV6
ADC_ADCCK_PCL
PCLK2H #1183 4ii
K2_DIV8
ADC_ADCCK_HCL
HCLKH 154537
K_DIV5
ADC_ADCCK_HCL
HCLKH 4§65 47
K_DIV6
ADC_ADCCK_HCL
HCLKH #1043 47
K_DIV10
ADC_ADCCK_HCL
HCLKH #1203 i
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#H S {out}

B EE

LR
[* configure the ADC clock: PCLK2 div2 */

adc_clock_config (ADC_ADCCK_PCLK2_DIV2);

B % adc_special_function_config
P ¥adc_special_function_configfiiid I, N % -

* 3-6. EH adc_special_function_config

R adc_special_function_config
T void adc_special_function_config(uint32_t adc_periph, uint32_t function,
ControlStatus newvalue);
Thged {f BB BEADCHFIR T g
VS -
A FH R 5 -
#MASH{in}
adc_periph ADC4h
ADCx(x=0..2) ADCHIMEEIERE
MASH{in}
function Difelc &
ADC_SCAN_MODE EEE[i S wriE
ADC_INSERTED_C
HA?\INEL_AUT(; TN B B
ADC_CONTINUOU
S_MODE ERE g T Rk
BASE{in}
newvalue ThReAE R At e
ENABLE fiRE
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DISABLE

3

ok
7~ He

2% {out}

R AME

.

/* enable ADCO scan mode */

adc_special_function_config(ADC0, ADC_SCAN_MODE, ENABLE);

¥ adc_data_alignment_config

P #¥adc_alignment_configiffiid I F %

£ 3-7. B adc_data_alignment_config

R adc_data_alignment_config
void adc_data_alignment_config(uint32_t adc_periph, uint32_t
data_alignment);
TheeHR e B AD CXHdi X 7 77
Fe kAt -
A FH R -
MASH{in}
adc_periph ADC#}%
ADCx(x=0..2) ADCHMIIEHE
WMASH{in}
data_alignment Hixt 55 g
ADC_DATAALIGN
- - LSB Xf5F
RIGHT
ADC_DATAALIGN _
MSB X155
LEFT
I Z%{out}
pA Il =R
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Blhn:

[* configure ADCO data alignment */

adc_data_alignment_config(ADCO, ADC_DATAALIGN_RIGHT):;

¥ adc_enable

P ¥adc_enablediliit i % :

® 3-8. W¥ adc_enable

R adc_enable
BB FETE void adc_enable(uint32_t adc_periph);
DhgesiR fEAEADCXIME
SR -
A FH B -
WAZSH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHMIIEHE
miiZ%{out}
& [EE
(LUE
/* enable ADCO */
adc_enable(ADCO);
% adc_disable
P ¥adc_disableftfiik W T %
£ 3-9. K# adc_disable
R adc_disable
RBETY void adc_disable(uint32_t adc_periph);
DhgesiR AEREADCXIME
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oA
GNP
MANSH{in}
adc_periph ADCHIM%
ADCx(x=0..2) ADCHM ik 5
S {out}
R EE
Bl
/* disable ADCO */
adc_disable(ADCO);
¥ adc_calibration_enable
B #adc_calibration_enabledfiik W, 3% -
# 3-10. K ¥ adc_calibration_enable
AR adc_calibration_enable
RBUR T void adc_calibration_enable(uint32_t adc_periph);
B2): £ b ADCxI% S i
Fe R
L NERE
WMANSH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHMKIE
fisH{out}
R EME

il
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/* ADCO calibration and reset calibration */

adc_calibration_enable(ADCO0);

¥ adc_channel_16_to_18
PR ¥adc_channel_16_to 18FiR I, F 3.

% 3-11. ®# adc_channel_16_to_18

R B FR adc_channel_16_to_18
RHE T void adc_channel_16_to_18(uint32_t function, ControlStatus newvalue);
TheeHR T B N B IR AL s R AR T, Vrefintll FOoR R IBIEIEIE, VBATHLH K& EIE
VS
VDR
MASH{in}
function MR I B 1 Py R i

ADC_VBAT_CHAN

PRI B N HEIELS (L/AVBATHLE) iHiE
NEL_SWITCH

ADC_TEMP_VREF
_CHANNEL_SWITC W E N EEIELe GREAAERSS) BEMEEL7 (VrefinthE) 1Eid

H
WMASH{in}
newvalue ViRefiestae
ENABLE fiife
DISABLE Ahe
s 2%{out}
pA Il i=A

4
[* enable the temperature sensor and Vrefint channel */

adc_channel_16_to_18 (ADC_TEMP_VREF_CHANNEL_SWITCH, ENABLE);
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BR % adc_resolution_config

P #adc_resolution_configittiik WL~ % :

R 3-12. E# adc_resolution_config

R IR adc_resolution_config
RBET void adc_resolution_config(uint32_t adc_periph , uint32_t resolution);
ThRedhig Fi B ADCx 5y %
etk
A F R 5
WANSH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEIE R
MASH{in}
resolution ADC/y# %
ADC_RESOLUTION N
12125 e
_12B
ADC_RESOLUTION NN
106273 HE
_10B
ADC_RESOLUTION N
8L HEA
8B
ADC_RESOLUTION N
6hr 77 HiZe
_6B
iz out}
R EI{E
Example:

[* configure ADCO resolution: 10 bits */

adc_resolution_config (ADCO, ADC_RESOLUTION_10B);
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PR % adc_oversample_mode_config

P #¥adc_oversample_mode_configfifiid I, T %

£ 3-13. K% adc_oversample_mode_config

R adc_oversample_mode_config
void adc_oversample_mode_config(uint32_t adc_periph, uint32_t mode, uintl6_t
B HUETE L .
shift, uint8_t ratio);
Thgedig fict B ADCx i R A AR
So kA -
A P R 4 -
WANSH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHIMEIE R
MASH{in}
mode ADCIT KA fih A A
ADC_OVERSA
MPLING_ALL_C MR G, R AR AT I A
ONVERT
ADC_OVERSA
MPLING_ONE_ E— MR Z G, —AVI85E R 3T — U0 R e
CONVERT
WMANSH{in}
shift ADC KA A AL
ADC_OVERSA
MPLING_SHIFT A AL
_NONE
ADC_OVERSA
MPLING_SHIFT ¥ 140
1B
ADC_OVERSA
MPLING_SHIFT 2t
2B
ADC_OVERSA %3f7
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MPLING_SHIFT
3B

ADC_OVERSA
MPLING_SHIFT
_4B

afi

ADC_OVERSA
MPLING_SHIFT
5B

547

ADC_OVERSA
MPLING_SHIFT
6B

641

ADC_OVERSA
MPLING_SHIFT
_7B

AL

ADC_OVERSA
MPLING_SHIFT
8B

E2IA

MASH{in}

ratio

ADCid ke

ADC_OVERSA
MPLING_RATIO
_MUL2

2X

ADC_OVERSA
MPLING_RATIO
_MUL4

4x

ADC_OVERSA
MPLING_RATIO
_MULS

8x

ADC_OVERSA
MPLING_RATIO
_MUL16

16x

ADC_OVERSA
MPLING_RATIO
_MUL32

32x

ADC_OVERSA
MPLING_RATIO

64X
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_MUL64

ADC_OVERSA
MPLING_RATIO
_MUL128

128x

ADC_OVERSA
MPLING_RATIO
_MUL256

256x

#H S {out}

R EME

Example:

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

adc_oversample_mode_config(ADC1, ADC_OVERSAMPLING_ALL_CONVERT,
ADC_OVERSAMPLING_SHIFT_4B, ADC_OVERSAMPLING RATIO_MUL16);

¥ adc_oversample_mode_enable

P #adc_oversample_mode_enableftiik I, T %

* 3-14. E# adc_oversample_mode_enable

R adc_oversample_mode_enable
RBURET void adc_oversample_mode_enable(uint32_t adc_periph);
DhRedR i AEADCXIL R A
SovhkA
A FH R 5
WANSH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHIMEIEHE
i Z%{out}
B EE
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Example:

/* enable ADCO oversample mode */

adc_oversample_mode_enable (ADCO0);

¥ adc_oversample_mode_disable

P ¥adc_oversample_mode_disablefifiid I, %

xR 3-15. K # adc_oversample_mode_disable

R IR adc_oversample_mode_disable
HRBRTY void adc_oversample_mode_disable(uint32_t adc_periph);
DigefR A BEADCXIL R P
Seth %M
A FH B
WMASH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHIMEIE R
S {out}
& [EE
Example:

[* disable ADCO oversample mode */

adc_oversample_mode_disable (ADCO);

¥ adc_dma_mode_enable

% #tadc_dma_mode_enabledfiik I, T %:

# 3-16. E¥ adc_dma_mode_enable

R AR adc_dma_mode_enable

RBETY void adc_dma_mode_enable(uint32_t adc_periph);
0] it 5y ADCx DMAI# R fifig

S kA -
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A% F R 4
WASH{in}
adc_periph ADC#HMX
ADCx(x=0..2) ADCHM ik 5
I S%{out}
AL
i

/* enable ADCO DMA request */

adc_dma_mode_enable(ADCO);

¥ adc_dma_mode_disable

P ¥adc_dma_mode_disablefiiid I, F %

* 3-17. K% adc_dma_mode_disable

R adc_dma_mode_disable
RBETY void adc_dma_mode_disable(uint32_t adc_periph);
ThesHik ADCx DMAI# 3R %k RE
SR
R P
WMASH{in}
adc_periph ADC#}%
ADCx(x=0..2) ADCHMIIEHE
FdZH{out}
AL

i

/* disable ADCO DMA request */
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adc_dma_mode_disable(ADCO);

¥ adc_dma_request_after last_enable

P ¥adc_dma_request_after_last_enableii I, F %

R 3-18. E# adc_dma_request_after_last_enable

R adc_dma_request_after_last_enable
R R TE void adc_dma_request_after_last_enable(uint32_t adc_periph);
TiRedtig UDMA=LR}, 7EAE L NEE F e 45 0S4 H— A DMAIE R
SR -
A FH B -
WMASH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEIE R
i S%{out}
IR E{E

Biltn.

/* when DMA=1, the DMA engine issues a request at end of each regular conversion for ADCO
*/

adc_dma_request_after last_enable (ADCO0);
¥ adc_dma_request_after_last_disable

P ¥adc_dma_request_after_last_disablefifii i, %

£ 3-19. E¥ adc_dma_request_after_last_disable

B4R adc_dma_request_after_last_disable
RBETY void adc_dma_request_after_last_disable(uint32_t adc_periph);
ThRkHR DMAWL I FE DMAFE I 25 1% fi 45 A5 5 2 2k ik
VRS s -
A FH R -
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WANSH{in}
adc_periph ADCHIMX
ADCx(x=0..2) ADCHMKIE
I S%{out}
& [EIME
(LUE

[* the DMA engine is disabled after the end of transfer signal from DMA controller is detected
for ADCO */

adc_dma_request_after_last_disable (ADCO);

¥ adc_discontinuous_mode_config

P ¥adc_discontinuous_mode_configftiid I T~ %

£ 3-20. % adc_discontinuous_mode_config

[Ec @S adc_discontinuous_mode_config
void adc_discontinuous_mode_config(uint32_t adc_periph, uint8_t
E .
adc_channel_group, uint8_t length);
TiReftid Fic. B ADCIH] B3 5
Fe kAt -
e P R -
MANSH{in}
adc_periph ADCH}M%
ADCx(x=0..2) ADCHMKIE
BWASE{in}
adc_channel_grou N
WG H LR
p
ADC_REGULAR_C .
FUI) 3 18 2H
HANNEL
ADC_INSERTED C .
FENEEH
HANNEL
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ADC CHANNEL DI
- - AR D) 368 3 ZE RNy N8 T 2 ) WA 0 AR
SCON_DISABLE
BAZSE{in}
length B WA AL B, FEE 2 EUE 1.8, JENIEEEEE TR X
2% {out}
IR [E {8
it

[* configure ADCO discontinuous mode */

adc_discontinuous_mode_config(ADC0O, ADC_REGULAR_CHANNEL, 6);

¥ adc_channel_length_config

P %¥adc_channel_length_configffiid .~ &

# 3-21. % adc_channel_length_config

HANNEL

[Ec @S adc_channel_length_config
void adc_channel_length_config(uint32_t adc_periph, uint8_t
E :
adc_channel_group, uint32_t length);
ThgesiR T T DR ) 2 By N e L )
Fe kAt -
e P R -
MANSH{in}
adc_periph ADCH}M%
ADCx(x=0..2) ADCHMKIE
BWASE{in}
adc_channel_grou N
WG H LR
p
ADC_REGULAR_C .
FUI) 3 18 2H
HANNEL
ADC_INSERTED C .
FENEEH
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WASH{in}

length

IR, HMEEH N1-16, TENEIEHN1-4

#H S {out}

R AME

Blhn:

[* configure the length of ADCO regular channel */

adc_channel_length_config{ADCO, ADC_REGULAR_CHANNEL, 4);

B % adc_regular_channel_config

PR ¥adc_regular_channel_configfifiid I, % -

R 3-22. ¥ adc_regular_channel_config

R adc_regular_channel_config
T void adc_reguIar_channel_config(l.Jint32_t adc_peri.ph, uint8_t rank, uint8_t
adc_channel, uint32_t sample_time);
DhgResiR e ADCHIL Ui T 41
SeRE A
AR
MASH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEEIEFE
WANSH{in}
rank FUMAETE 5], BUEIEHE y0~15
WASH{in}
adc_channel ADCifi# % £
ADC_CHANNEL_x( .
4=0..18) ADC j@#iEx (x=0..18)( R HADCO, T H{{Ex=16..18)
BASE{in}
sample_time KA 8]
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ADC_SAMPLETIME

3 A
3
ADC_SAMPLETIME
15 FA
15
ADC_SAMPLETIME
28 JHH
28
ADC_SAMPLETIME
56 &
56
ADC_SAMPLETIME
84 JHIH
84
ADC_SAMPLETIME
112 A
112
ADC_SAMPLETIME
144 R
144
ADC_SAMPLETIME
480 M
480
¥ HiZ2¥{out}

IR B

it

[* configure ADCO regular channel */

adc_regular_channel_config(ADCO, 1, ADC_CHANNEL_0, ADC_SAMPLETIME_56);

% adc_inserted_channel_config

i ¥adc_inserted_channel_configftiid Il N %

R 3-23. K# adc_inserted_channel_config

Bl 840N adc_inserted_channel_config
void adc_inserted_channel_config(uint32_t adc_periph, uint8_t rank, uint8_t
BT _ .
adc_channel, uint32_t sample_time);
Bi): R p% i BADCHE N BB A
Fe kAt -
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A5 18 F R
BWMASE{in}
adc_periph ADCHM%
ADCx(x=0..2) ADCHM ik 5
BWMASE{in}
rank FENHEEFF, BUEEE N0~3
BWMASE{in}
adc_channel ADCiliE 1 £
ADC_CHANNEL_x( .
ADC J#jBx (x=0..18)( R HADCO, " H{fix=16..18)
x=0..18)
WASH{in}
sample_time KA 7]
ADC_SAMPLETIME
3 A
3
ADC_SAMPLETIME
15 JHH
15
ADC_SAMPLETIME
28 Ji 1
28
ADC_SAMPLETIME
56 JH 1
56
ADC_SAMPLETIME
84 JHH
84
ADC_SAMPLETIME
- 112 JE3#H
_112
ADC_SAMPLETIME
- 144 JH1H
144
ADC_SAMPLETIME
480 JHHA
_480
2% {out}
& [E{E
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Blhn:

[* configure ADCO inserted channel */

adc_inserted_channel_config(ADCO, 1, ADC_CHANNEL_O0, ADC_SAMPLETIME_56);

B % adc_inserted_channel_offset_config

P ¥adc_inserted_channel_offset_configfifiid I, % -

R 3-24. EK# adc_inserted_channel_offset_config

R adc_inserted_channel_offset_config
R void adc_inserted._channel_offset_cor.ﬂig(uint32_t adc_periph, uint8_t
inserted_channel, uint16_t offset);
TheeHR Fic & ADCE N i 38 20 B4 i Fs 18
SR -
A FH B -
WMASH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHMEIEHE
WMASH{in}
inserted_channel FENBE LR

ADC_INSERTED_C
HANNEL_x(x=0..3)

FENIEIE, x=0,1,2,3

BASH{in}
offset By mis(a, HUEEE N0~4095
#liSH{out}
IR [E {5

fBiltn.

I* configure ADCO inserted channel offset */

adc_inserted_channel_offset_config(ADCO, ADC_INSERTED_CHANNEL_O, 100);
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B %L adc_external_trigger_source_config

P ¥adc_external_trigger_source_configfifiid I, 3% -

R 3-25. K # adc_external_trigger_source_config

R adc_external_trigger_ source_config
void adc_external_trigger_source_config(uint32_t adc_periph, uint8_t
adc_channel_group, uint32_t external_trigger_source);
ThgestiR Fic B ADC Ml fi AR
VRS s -
A F R 5 -
WMASH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEIE R
WASE{in}
adc_channel_grou N
pliibERAZhvitE
p
ADC_REGULAR_C .
FILIN) 3 3 2
HANNEL
ADC_INSERTED_C .
HENBEH
HANNEL
#MASH{in}

external_trigger_s

ource

R ) 368 0 2 e N T 2 i A

ADC_EXTTRIG_RE
GULAR_TO_CHO

TIMERO CHOZEAE (GBI

ADC_EXTTRIG_RE
GULAR_TO_CH1

TIMERO CH1ZEAE GRIZD

ADC_EXTTRIG_RE
GULAR_TO_CH2

TIMERO CH25i44 (HL4L)

ADC_EXTTRIG_RE
GULAR_T1_CH1

TIMERL CH1ZEAE GRIZD

ADC_EXTTRIG_RE
GULAR_T1_CH2

TIMER1 CH25i44 (HL4L)
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ADC_EXTTRIG_RE
GULAR_T1_CH3

TIMER3 CH33i (J4L)

ADC_EXTTRIG_RE
GULAR_T1_TRGO

TIMER1 TRGOZAF CGHINIZE)

ADC_EXTTRIG_RE
GULAR_T2_CHO

TIMER2 CHOZ 4 (HLI4E)

ADC_EXTTRIG_RE
GULAR_T2_TRGO

TIMER2 TRGOZAF G4

ADC_EXTTRIG_RE
GULAR_T3_CH3

TIMER3 CH3ZE /4 R4

ADC_EXTTRIG_RE
GULAR_T4_CHO

TIMER4 CHOZi (HL4L)

ADC_EXTTRIG_RE
GULAR_T4_CH1

TIMER4 CH1EE4E GRIZED

ADC_EXTTRIG_RE
GULAR_T4_CH2

TIMER4 CH23i44 (HL4L)

ADC_EXTTRIG_RE
GULAR_T7_CHO

TIMER7 CHOZEAE R

ADC_EXTTRIG_RE
GULAR_T7_TRGO

TIMER7 TRGOZHE M G4

ADC_EXTTRIG_RE
GULAR_EXTI_11

ATl GRIZED

ADC_EXTTRIG_IN
SERTED_TO_CH3

TIMERO CH3ZE A/ (JEA4D

ADC_EXTTRIG_IN
SERTED_TO_TRG
(0]

TIMERO TRGOZE M (JEANLD

ADC_EXTTRIG_IN
SERTED_T1_CHO

TIMERL CHOZEAE (JEAZD

ADC_EXTTRIG_IN
SERTED_T1_TRG
(0]

TIMERL TRGOZE M (JEANLD

ADC_EXTTRIG_IN
SERTED_T2_CH1

TIMER2 CH1E/F (GEAZD
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ADC_EXTTRIG_IN
SERTED_T2_CH3

TIMER2 CH33i (JEA4D)

ADC_EXTTRIG_IN
SERTED_T3_CHO

TIMER3 CHOEE#E (JEA4D

ADC_EXTTRIG_IN
SERTED_T3_CH1

TIMER3 CH13i (JEA4D)

ADC_EXTTRIG_IN
SERTED_T3_CH2

TIMER3 CH2H 4 (JEA4D

ADC_EXTTRIG_IN
SERTED_T3_TRG
o)

TIMER3 TRGOZHE M (JEANLD

ADC_EXTTRIG_IN
SERTED_T4_CH3

TIMER4 CH3Zi (JEA4D)

ADC_EXTTRIG_IN
SERTED_T4_TRG
o)

TIMER4 TRGOHE M (JEANLD

ADC_EXTTRIG_IN
SERTED_T7_CH1

TIMER7 CH1Zi4 (JEA4D)

ADC_EXTTRIG_IN
SERTED_T7_CH2

TIMER7 CH2EE 4 (GEA4D

ADC_EXTTRIG_IN
SERTED_T7_CH3

TIMER7 CH33i (JEA4D)

ADC_EXTTRIG_IN
SERTED_EXTI_15

HAEIIZLS (PR

miiZ%{out}

B EE

it

I* configure ADCO regular channel external trigger source */

adc_external_trigger_source_config(ADC0,ADC_REGULAR_CHANNEL,

ADC_EXTTRIG_REGULAR_TO_CHO);
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BR % adc_external_trigger_config

P ¥adc_external_trigger_config#iliid i, N % -

R 3-26. K # adc_external_trigger_config

R adc_external_trigger_config
void adc_external_trigger_config(uint32_t adc_periph , uint8_t
adc_channel_group , uint32_t trigger_mode);
TiRedtig fi B ADC AN fih &
VRS s -
A F R 5 -
WANSH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEIE R
MASH{in}
adc_channel_grou NI,
pliibERAZhvitE
p
ADC_REGULAR_C .
FILIN) 3 3 2
HANNEL
ADC_INSERTED_C .
HENBEH
HANNEL
#MASH{in}
trigger_mode TMIE R Ak e
EXTERNAL_TRIGG N ot
S R AR e
ER_DISABLE
EXTERNAL_TRIGG . R
TR
ER_RISING
EXTERNAL_TRIGG i .
R R
ER_FALLING
EXTERNAL_TRIGG
ER_RISING_FALLI PAGTINES 1Y 3
NG
A s {out}
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R AME

Blhn:

/* enable ADCO inserted channel group external trigger */

adc_external_trigger_config(ADCO, ADC_INSERTED_CHANNEL 0,

EXTERNAL_TRIGGER_RISING);

K% adc_software_trigger_enable

PR ¥adc_software_trigger_enabletiik I, T %

#* 3-27. ¥ adc_software_trigger_enable

R adc_software_trigger_enable
void adc_software_trigger_enable(uint32_t adc_periph, uint8_t
oy
adc_channel_group);
ThRedtiiR ADCH i A A &
Se kAt -
B R4 -
MASH{in}
adc_periph ADC4M%
ADCx(x=0..2) ADCHMIIEHE
MASH{in}
adc_channel_grou ROV
HE A IR
p
ADC_REGULAR_C s
P WIBEREREN
HANNEL
ADC_INSERTED_C N
FENEEH
HANNEL
I Z%{out}
pA Il i=A
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Blhn:

/* enable ADCO regular channel group software trigger */

adc_software_trigger_enable(ADCO, ADC_REGULAR_CHANNEL);

BX % adc_end_of_conversion_config

P #¥adc_end_of _conversion_configfiii I, F £

R 3-28. E# adc_end_of_conversion_config

R adc_end_of_conversion_config

void adc_end_of_conversion_config(uint32_t adc_periph , uint8_t

3852 end_selection);
TiRetid TiC L e 2 TR 2
i s
M P 4R
MASH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHIMEIE R
WS H{in}
end_selection 3 T8 2H ke

ADC_EOC_SET_S | A B ERN e 7 7 L35 W, A KEOCE L. AR EDMA=1, N HAG
EQUENCE 2K RE

ADC_EOC_SET C
ONVERSION

FERA RN e iy, HSEOCHE L. i thA Il B 3 il sk

¥ Z2H{out}

B EE

4
/* at the end of each regular conversion, the EOC bit is set. */

adc_end_of _conversion_config (ADC0O, ADC_EOC_SET_CONVERSION);
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B % adc_regular_data_read

P ¥adc_inserted_regular_data_readdfii . %

R 3-29. EK# adc_regular_data_read

R adc_regular_data_read
PR TE uintl6_t adc_regular_data_read(uint32_t adc_periph);
TiRedtig EADCHIL I AHHHE 25 A7 4%
VRS s -
A FH B -
WMASH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEIE R
i S%{out}
& B {H
uintl6_t ADCH#:#{f (0-OXFFFF)

Biltn.

/* read ADCO regular group data register */

uint16_t adc_value = 0;

adc_value = adc_regular_data_read(ADCO);

¥ adc_inserted_data_read

P ¥adc_inserted_regular_data_read{fii . F %

* 3-30. ¥ adc_inserted_data_read

R adc_inserted_data_read
uintlé_t adc_inserted_data_read(uint32_t adc_periph, uint8_t
inserted_channel);
TheeHR EADCTE N 414 27 47 2%
Fohk At -
AR -
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WASH{in}

adc_periph ADCHIMX
ADCx(x=0..2) ADCHMKIE
WMASH{in}
inserted_channel HENIBTE L

ADC_INSERTED_C
HANNEL_x(x=0..3)

ENEIEX, x=0,1,2,3

¥ HiZ2¥{out}

R EME

uintl6 t

ADCH#% {8 (0-OXFFFF)

10

/* read ADCO inserted group data register */

uint16_t adc_value = 0;

adc_value = adc_inserted_data_read (ADCO, ADC_INSERTED_CHANNEL _0);

% adc_watchdog_single_channel_disable

P ¥adc_watchdog_single_channel_disable i It. %

# 3-31. ¥ adc_watchdog_single_channel_disable

AR adc_watchdog_single_channel_disable
RBRTE void adc_watchdog_single_channel_disable(uint32_t adc_periph );
B21): 2::p) Pic B ADCHEILLAE 14 i T T 2K
i S s
B PR 3
MANSH{in}
adc_periph ADC#M
ADCx(x=0..2) ADCHMKIE
#HisH{out}
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B EE

Biltn.
/* disable ADCO analog watchdog single channel */

adc_watchdog_single _channel_disable(ADCO0);

¥ adc_watchdog_single_channel_enable

i #radc_watchdog_single_channel_enableffiid Il N % :

# 3-32. ¥ adc_watchdog_single_channel_enable

R adc_watchdog_single_channel_enable
T void adc_watchdog_single_channel_enable(uint32_t adc_periph, uint8_t
adc_channel);
B21): i P Wi B ADCHEILLE |14 il T A 2K
S i -
GBS ;
HMASH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEEIERE
WASE{in}
adc_channel W PADCIERIE

ADC_CHANNEL_x(

0.17) ADC Channelx(x=0..17) (RHADCO, 7] {Ex=16#117)
xX=0..

¥ Z2H{out}

IR [E{E

(ZLE
/* configure ADCO analog watchdog single channel */

adc_watchdog_single_channel_enable(ADCO, ADC_CHANNEL_1);
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PR % adc_watchdog_group_channel_enable

P #adc_watchdog_group_channel_enablefffiik I, T % :

R 3-33. E# adc_watchdog_group_channel_enable

HRE B adc_watchdog_group_channel_enable
EET void adc_watchdog_group_channel_enable(uint32_t adc_periph, uint8_t
adc_channel_group);
B1): 5B Fic B ADCHHULE 1 fE i 2 A 2%
FaRFA -
A FH B -
WMASH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEIE R
MANZH{in}

adc_channel_grou

I HAE TR T 14

p
ADC_REGULAR_C .
R 38 0 2H
HANNEL
ADC_INSERTED_C .
ENIEE 2
HANNEL
ADC_REGULAR_IN
SERTED_CHANNE FIE IRy N G 2H
L
#HHiSH{out}

B EE

it

I* configure ADCO analog watchdog group channel */

adc_watchdog_group_channel_enable(ADCO, ADC_REGULAR_CHANNEL);
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B % adc_watchdog_disable

P #¥adc_watchdog_disablefifiid I, % -

R 3-34. K # adc_watchdog_disable

R adc_watchdog_disable
R R TE void adc_watchdog_disable(uint32_t adc_periph);
TiRedtig ADCHHUE [ 145 RE
i s -
M P R )
MASH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEIE R
s S%{out}
I8 [ fE

Biltn.
/* disable ADCO analog watchdog */

adc_watchdog_disable(ADCO);

B % adc_watchdog_threshold_config

¥ #radc_watchdog_threshold_configfifiid i, T %

# 3-35. ¥ adc_watchdog_threshold_config

AR adc_watchdog_threshold_config
void adc_watchdog_threshold_config(uint32_t adc_periph, uint16_t
low_threshold, uint16_t high_threshold);
BPl:(i:3% Fic B ADCELNE [ 14 B 1E
ynve hs -
A FH R 5 -

HMASH{in}
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adc_periph ADC#HMAX
ADCx(x=0..2) ADCHM ik 5
WASH{in}

low_threshold

BLE TR ERME, 0..4095

BAZSE{in}

high_threshold

WA T 1= e, 0..4095

2% {out}

R EME

.

[* configure ADCO analog watchdog threshold */

adc_watchdog_threshold_config(ADCO0, 0x0400, 0x0A00);

¥ adc_flag_get
¥ #adc_flag_getitfiidk L %

*® 3-36. K# adc_flag_get

R adc_flag_get
RHETY FlagStatus adc_flag_get(uint32_t adc_periph , uint32_t adc_flag);
DhREHiA IREXADCHR &AL
SeRE A -
L NERE -
MANSH{in}
adc_periph ADCHM%
ADCx(x=0..2) ADCHIMEIEHE
MANSH{in}
adc_flag ADCH3 &AL
ADC_FLAG_WDE G 1M B br AL
ADC_FLAG_EOC 20 ¥ 5 AR AT
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ADC_FLAG_EOIC NI TE 2 e e 5 bR L

ADC_FLAG_STIC eI B ERZER S Y R 1A

ADC_FLAG_STRC PSBEER ERAEk 2545 el I A

#HSE{out}
AL
FlagStatus SET = RESET

(LUE

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

flag_value = adc_flag_get(ADCO, ADC_FLAG_WDE);

% adc_flag_clear

P ¥adc_flag_clearfffiik W, T %

* 3-37. ¥ adc_flag_clear

AR adc_flag_clear
RBE T void adc_flag_clear(uint32_t adc_periph, uint32_t adc_flag);
TheeHR TEFRADCHR &AL
VR s -
B R4 -
WMASH{in}
adc_periph ADC4h
ADCx(x=0..2) ADCHMIIEHE
MASH{in}
adc_flag ADCH3 &AL
ADC_FLAG_WDE FARVE | 1M S AR S AL
ADC_FLAG_EOC A KR AL
ADC_FLAG_EOIC EWNC BRI GRS TN 1A
ADC_FLAG_STIC EWNC B ERAERE SR Y AN VA
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ADC_FLAG_STRC

S WUBGREEER 22 SR LAY A

2% {out}

R AME

.

[* clear the ADCO analog watchdog flag bits*/

adc_flag_clear(ADCO, ADC_FLAG_WDE);

¥ adc_regular_software_startconv_flag_get

P ¥adc_regular_software_startconv_flag_getfiik I, F %

# 3-38. ¥ adc_regular_software_startconv_flag_get

R adc_regular_software_startconv_flag_get
BRI FlagStatus adc_regular_software_startconv_flag_get(uint32_t adc_periph);
ThRedtid AR EUAD C R D) 388 38 2H 3o A e T or
Fe R -

L NERE -

BMASH{in}
adc_periph ADCH}M%
ADCx(x=0..2) ADCHMIIEHE
¥ Z2¥{out}
R EE
FlagStatus SETEXRESET

i

[* get the bit state of ADCO software regular channel start conversion */

FlagStatus flag_value;

flag_value = adc_regular_software_startconv_flag_get(ADCO);
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X% adc_inserted_software_startconv_flag_get
P #¥adc_inserted_software_startconv_flag_get#ifiit i, N % :
X 3-39. EK# adc_inserted_software_startconv_flag_get
Pl @S adc_inserted_software_startconv_flag_get
PR TE FlagStatus adc_inserted_software_startconv_flag_get(uint32_t adc_periph);
TiRedtig SRECADCHE I TE N LR Al R 5 3T A 1
VRS s -
A FH B -
WMASH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEIE R
S {out}
IR E{E
FlagStatus SETE{RESET
(LUE

/* get the bit state of ADCO software inserted channel start conversion */

FlagStatus flag_value;

flag_value = adc_inserted_software_startconv_flag_get(ADCO);

%L adc_interrupt_flag_get

P ¥adc_interrupt_flag_get#ifiid W~ %

F 3-40. E# adc_interrupt_flag_get

R adc_interrupt_flag_get
R HETE FlagStatus adc_interrupt_flag_get(uint32_t adc_periph, uint32_t adc_interrupt);
DResiiR IKELADCH b i Air
SRR -
AR FH R 2 -
BANSH{in}
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adc_periph ADCHM%
ADCx(x=0..2) ADCHM ik 5
WASH{in}
adc_interrupt ADCH Wibr &AL

ADC_INT_WDE

BTG 11 b Wb 2 Ao

ADC_INT_EOC

AR A R Wb AL

ADC_INT_EOIC

TEN I TE A e e 5 AR b Wb 2 Ao

i S 4{out}

IR B

FlagStatus

SET B RESET

it

/* get the ADCO analog watchdog interrupt bits*/

FlagStatus flag_value;

flag_value = adc_interrupt_flag_get(ADCO, ADC_INT_WDE);

B %L adc_interrupt_flag_clear

B ¥adc_interrupt_flag_cleardifiik . F %

F 3-41. E# adc_interrupt_flag_clear

R adc_interrupt_flag_clear
RE T void adc_interrupt_flag_clear(uint32_t adc_periph, uint32_t adc_interrupt);
TheeHR THBRADCH KT 7 AL
S s -
AR FH R 2 .
BASE{in}
adc_periph ADCHM%
ADCx(x=0..2) ADCHIMEIEHE
WASH{in}
adc_interrupt ADCH bR E A7
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ADC_INT_WDE

BN T 140 T Wibs A7

ADC_INT_EOC

PR A T Wbr B AL

ADC_INT_EOIC

TN JE T 2 A e 2 TR Wb S A

2% {out}

B EE

.

[* clear the ADCO analog watchdog interrupt bits*/

adc_interrupt_flag_ clear(ADCO, ADC_INT_WDE);

¥ adc_interrupt_enable

P ¥radc_interrupt_enablef#iid Il N %

# 3-42. ¥ adc_interrupt_enable

R adc_interrupt_enable
REUR void adc_interrupt_enable(uint32_t adc_periph, uint32_t adc_interrupt);
B}z by ADC i
i S s -
L NERE -
HMANSH{in}
adc_periph ADCHM
ADCx(x=0..2) ADCHIMEEIERE
HMANSH{in}
adc_interrupt ADCH kg EAL

ADC_INT_WDE

BEAE 11 Wb Ao

ADC_INT_EOC

AR A R W bR AL

ADC_INT_EOIC

TN T T 2 e e 2 TR W s A A

S out}
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B EE

.

/* enable ADCO analog watchdog interrupt */

adc_interrupt_enable(ADCO, ADC_INT_WDE);

¥ adc_interrupt_disable

Pk ¥adc_interrupt_disableftiid I, %

# 3-43. ¥ adc_interrupt_disable

R B adc_interrupt_disable
RER T void adc_interrupt_enable(uint32_t adc_periph, uint32_t adc_interrupt);
B2): £ b ADCHHi A% RE
VS -
A R 3 -
MASH{in}
adc_periph ADC4h
ADCx(x=0..2) ADCHIMIEIERE
BMASH{in}
adc_interrupt ADCHlbibr EAL

ADC_INT_WDE

B T 140 h Wb 547

ADC_INT_EOC

P A h Wibr E AL

ADC_INT_EOIC

TN TE A e 5 R rh Wb 2 A

i S5 {out}

IR [E{E

i

/* disable ADCO interrupt */

adc_interrupt_disable(ADCO, ADC_INT_WDE);
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% adc_sync_mode_config

P #¥adc_sync_mode_configftiid I T %

R 3-44. EK# adc_sync_mode_config

_INDEPENDENT

R adc_sync_mode_config
PR TE void adc_sync_mode_config(uint32_t sync_mode);
DgedtiR ADCI[F (e B
VRS s
A F R 5
WMASH{in}
adc_periph ADC#MA
ADCx(x=0..2) ADCHIMEIE R
MASH{in}
sync_mode [E AR
ADC_SYNC_MODE ADCII i fie. Fi 4T IADCHRLE T {F

ADC_DAUL_REGU

LAL_PARALLEL_IN

SERTED_PARALLE
L

ADCOFADCL LAELE RN HATFNENHATHIA 4. ADC2 Jhar TR,

ADC_DAUL_REGU

LAL_PARALLEL_IN

SERTED_ROTATIO
N

ADCOFIADCL TAELERI FHAT AL B il FIAH G . ADC2 a7 TAE,

ADC_DAUL_INSER
TED_PARALLEL

ADCOFIADC1 LEEIEANFFATHER . ADC2 Fhar TAE.

ADC_DAUL_REGU
LAL_PARALLEL

ADCOFIADCL TAELERN FHATHL . ADC2 M2 TAE,

ADC_DAUL_REGU
LAL_FOLLOW_UP

ADCOFIADC1 LYETEIRBER . ADC2 Fhsr T1E.

ADC_DAUL_INSER
TED_TRRIGGER_R
OTATION

ADCOFMADCLTAE{EAE B il ki . ADC2 M T.4E
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ADC_ALL_REGULA
L_PARALLEL_INSE
RTED_PARALLEL

A BADCHR AR FFAT ME AT AT A AL A B

ADC_ALL_REGULA
L_PARALLEL_INSE
RTED_ROTATION

FITA B ADCHR TARLE RN FAT A AZ E fih ) AL A A

ADC_ALL_INSERT
ED_PARALLEL

A IADCHR TAEAEIE NI AT K

ADC_ALL_REGULA
L_PARALLEL

AT I ADCHR TAFAE RN A7 2K

ADC_ALL_REGULA
L_FOLLOW_UP

JIT A I ADCHS TAFERR B

ADC_ALL_INSERT
ED_TRRIGGER_R
OTATION

AT I AD CHR TAFAE A fih R 15 2K

¥ HiZ2¥{out}

R EME

it

/* ADCO and ADC1 work in combined regular parallel & inserted parallel mode */

adc_sync_mode_config (ADC_DAUL_REGULAL_PARALLEL_INSERTED_PARALLEL);

% adc_sync_delay_config

B #radc_sync_delay_configfifiik I T~ %

F 3-45. ¥ adc_sync_delay_config

R adc_sync_delay_config
RBETY void adc_sync_delay_config(uint32_t sample_delay);
BPl:(i:3% T B ADC [F) 25 B 2U 5 IR A 2 8] FA SE I
FetRFAE
A R
MASH{in}
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sample_delay

RFER BEZ A SE IR

ADC_SYNC_DELA

Y_xCYCLE JC B PR AN SRAERY B2 8] I HE AR Sy x A ] 34
(x=5..20)
iS4 {out}
IR [RIE

it

[* configure the delay between 2 sampling phases in ADC sync modes */

adc_sync_delay_config (ADC_SYNC_DELAY_5CYCLE);

% adc_sync_dma_config

P ¥adc_sync_dma_config#iliit i, F % :

& 3-46. K% adc_sync_dma_config

R adc_sync_dma_config
R E T void adc_sync_dma_config(uint32_t dma_mode );
ThRER ADCIA2; DMARE ik #%
it g
A% 18 P R 80
WMANSH{in}
dma_mode DMAFZL
ADC_SYNC DMA
- - - ADCFIZDMASKBE
DISABLE
ADC_SYNC_DMA_ N
ADCAZDMAEE0
MODEO
ADC_SYNC_DMA_
ADCIA 5 DMARE 1
MODE1
i Z4{out}
& EIE
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LR
[* configure ADC sync DMA mode selection */

adc_sync_dma_config (ADC_SYNC_DMA_MODEDO);

K% adc_sync_dma_request_after_last_enable

P ¥adc_sync_dma_request_after last_enablefffiik . T %

R 3-47. E# adc_sync_dma_request_after_last_enable

R adc_sync_dma_request_after_last_enable
RHET void adc_sync_dma_request_after_last_enable(void);
ThRedtiiR 4 SYNCDMAA A0S, HRH#ESYNCDMARL K4 DMAIE K
Vinve: Jig
A A R 4
HAZSH{in}
I S%{out}
& [E{E

i1

[* configure ADC sync DMA engine is disabled after the end of transfer signal from DMA
controller is detected */

adc_sync_dma_request_after_last_enable();

% adc_sync_dma_request_after_last_disable
P ¥adc_sync_dma_request_after last_disablefifiid I, F %

R 3-48. K # adc_sync_dma_request_after_last_disable

B4R adc_sync_dma_request_after_last_disable
RBRTE void adc_sync_dma_request_after_last_disable(void);
ThgediR 2k 2k A DMARE 2R AL A RS 5 )5, DMAWNLHIKRE
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Ve hs
B R RS
MASH{in}
s 3¥{out}
p A=A
il

/* the DMA engine is disabled after the end of transfer signal from DMA controller is detected
*/

adc_sync_dma_request_after last_disable();
BR# adc_sync_regular_data_read

PR ¥adc_sync_regular_data_read#ifiit i, F %

R 3-49. K # adc_sync_regular_data_read

R adc_sync_regular_data_read
R uint32_t adc_sync_regular_data_read(void);
IReHd ADC[A] A5 2R I $i 4 152 X
e fas
A% 18 P R 80
WMANSH{in}
I Z%{out}
R EME
uint32_t IR [5] [ 25455 2 A AD C R U 3 3 i

i

[* read ADC sync regular data register */
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adc_sync_regular_data_read ();

3.3. CAN
CAN (Controller Area Network) =282 —Fa] DAAE TG AR L SEE sk b 38 25 03 1 % 2 [
FHEIEAE S ZebnifE . TI53.3. 108 T CANIIZF /A28 415, & 7173.3.20F CANFE R H0dk 47 1 B

3.3.1. VN &z g L]

CANF A7 48 5L W1 F KPR

% 3-50. CAN &1E58

FHHAR FrARR
CAN_CTL PEH 25 A7
CAN_STAT KRGS
CAN_TSTAT RILIRFS EF A 45
CAN_RFIFOO0 BURFIFO0ZF 17 7%
CAN_RFIFO1 PR FIFOL %5 17 4%
CAN_INTEN T R A AE A%
CAN_ERR FRF AL
CAN_BT RLIN P23 17 2%
CAN_TMIx RILHBFIARIRFF 25 A7 2%
CAN_TMPx BRI MR 8 P25 77 2%
CAN_TMDATAOX KiENEFE data0 a5 1725
CAN_TMDATA1Lx KILHEFE datal 7577 4%

CAN_RFIFOMIX

FACFIFOREFABRIRFT 7 77 4%

CAN_RFIFOMPx

HILFIFOIRFE B 27 77 8%

CAN_RFIFOMDAT
AOx

HIWFIFOIRfidata0 3 17 8%

CAN_RFIFOMDAT

U FIFOIE fidatal & 17 2%

Alx
CAN_FCTL IR A A A
CAN_FMCFG ORIy RIS ey
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FHMAR FHEMR
CAN_FSCFG T AL U N B A A
CAN_FAFIFO i 8 A% K IKFIFO % /795
CAN_FW RLYE RSO A A A
CAN_FXDATAy TEUERS () B () 75 7 4%
3.3.2. BB PR B it B
CANE BRI R s -
#& 3-51. CAN FEEH
FER B4R oL VEip
can_deinit H A4 EECAN
can_struct_para_init L GLARE AN
can_init WA AMECAN
can_filter_init CANLJE SR WU 1L

canl_filter_start_bank

CANLIS JESS Pl thdn 5 W E

can_debug_freeze_enable

CANR R 45 11 g

can_debug_freeze_disable

CANIER 45 55 7

can_time_trigger_mode_enable

CANIH [a] fift A A5 A A i

can_time_trigger_mode_disable CAN [a] fi & A 2 5% 4]
can_message_transmit CANFEHIHR T
can_transmit_states FRELCANFL SRS
can_transmission_stop CANIBFE {5 1k K 1%
can_message_receive CANEZHR T

can_fifo_release

CANEEJHFIFO

can_receive_message_length_get SRECCANFZ I 1 % =
can_working_mode_set CAN LAEM i B

can_wakeup N BEERR A 3 e BECAN
can_error_get FRELCAN £ 57
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PE R $42 R PR Hdd
can_receive_error_number_get RELCANEZ R i
can_transmit_error_number_get IREXCAN R %17

can_interrupt_enable CANH T fifi g
can_interrupt_disable CANH W7 5% ]
can_flag_get FRELCANAR EALRAS
can_flag_clear THBRCANFR EALRAS
can_interrupt_flag_get FRELCAN A Widg B AR
can_interrupt_flag_clear TEBRCANH WrbR HALRTS

ZEH)4k can_parameter_struct

R 3-52. Z{k can_parameter_struct

R R AR DhRedtiR
working_mode TARRES
resync_jump_width TRIFPAMETE R
time_segment_1 fir Bl
time_segment_2 i B2
time_triggered [ fid A R AE AR X
auto_bus_off recov AN B A
ery
auto_wake_up H 3 e i
auto_retrans HaE L
rec_fifo_overwrite BEURFIFOIIN 8 %
trans_fifo_order R i%FIFOMF
prescaler BRI R KL

ZEM)4k can_trasnmit_message_struct

# 3-53. &Mk can_trasnmit_message_struct

R B

ThRestR

tx_sfid

Pt SR R
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tx_efid I e as bR IR T
tx_ff kg 2 Friiak g kg X
tx_ft MR . Hrdf it/ e TR
tx_dlen A EI TN
tx_data[8] EAE/TIEN
ZEMJ4k can_receive_message_struct
# 3-54. &Kk can_receive_message_struct
B R FR TheeHHid
rx_sfid PR sThR IR FF
rx_efid T s bR IR AT
rx_ff LTSSV A2 S VE 2
rx_ft MY Hrdf it/ e TR it
rx_dlen B
rx_data[8] e
rx_fi T IEAR R T
ZEM4K can_filter_parameter_struct
R 3-55. Z5i){& can_filter_parameter_struct
B R A FR TheeHiR
filter_list_high buRisE Y| E A= A
filter_list_low I PERR TR AR AL
filter_mask_high UR/ LTS R VA
filter_mask_low I e 2SR B AL

filter_fifo_number

BARFIFO%m 5

filter_number

SRR S

filter_mode T pEAR G B ERASE U RG AR K
filter_bits i E AR
filter_enable RS R AR
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¥ can_deinit

Bk ¥can_deinitifiik W T 2%

R 3-56. EK# can_deinit

R IR can_deinit
PRARRY void can_deinit(uint32_t can_periph);
ThReHR HALHMLCAN
Sah kA
5 17 FH BB 3K rcu_periph_reset_enable/ rcu_periph_reset_disable
WMASH{in}
can_periph CAN 4k
CANXx(x=0,1) CANZMEIERE
S {out}
R E{E

it
/* CANO deinitialize*/

can_deinit (CANO);

¥ can_struct_para_init

pF $can_struct_para_initi#iid LN 3%

# 3-57. E# can_struct_para_init

R can_struct_para_init
PRERE void can_struct_para_init(can_struct_type_enum type, void* p_struct)
ThRefhg CANFME PR T B f) % S S5 M i) 4R 16
RS S
AR
MANSH{in}
type TR SRR, AT Ik FEE— 24
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CAN_INIT_STRUC
T

Il &2 LN

CAN_FILTER_STR

RIS L2l RS ALEN

UCT
CAN_TX MESSAG
- - T R I W25 A
E_STRUCT
CAN_RX_MESSAG B
AN UTEZ Y TALEN
E_STRUCT
¥ HZ2H{out}
p_struct XL ) 75 BRI S5 M AR TR &
IR [E{E
it :

can_parameter_struct can_init;

can_struct_para_init (CAN_INIT_STRUCT, &can_init);

¥ can_init

i can_initfiid W&

# 3-58. ¥ can_init

R can_init
R ErrStatus can_init(uint32_t can_periph,.can_parameter_struct*
can_parameter_init);
TheeHhid HIEEAL ML CAN
Se vk AF can_struct_para_init()
AL -
MANSH{in}
can_periph CAN 4%
CANXx(x=0,1) CANSMEIEFE
MANSH{in}

can_parameter_ini

t

WG Gk, SRtk i 5% F 3-52. L ffcan parameter struct
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A sH{out}
B EE
ErrStatus SUCCESS / ERROR
LR
/* CANO initialize®*/
can_init (CANO);
¥ can_filter_init
B ¥can_filter_initdtfiid WL N 2%
# 3-59. K can_filter_init
AR can_filter_init
Eig- gkl void can_filter_init(can_filter_parameter_struct* can_filter_parameter_init);
DhReHAR CANT JE 211t
VRS i can_struct_para_init()
RN -

MASH(in}

can_filter_paramet

er_init

IR I SRR, NIRRT 5% & 3-55. LRI
can filter parameter struct

miiZ%{out}

R EME

it

[* initialize CAN filter */

can_filter_init(&can_filter);

B %L can1_filter_start_bank

B ¥can_filter_start_bank##iik I~ %

88




Z

GigaDevice

GD32F4xx [E1F A H a5

# 3-60. E¥ can1_filter_start_bank

REAZ TR canl_filter_start_bank
BREUR T void canl_filter_start_bank(uint8_t start_bank);
ThReHiR CANLIT s 7t hadn = 5 &
etk -
AN -
MANSH{in}
start_bank CANLEI JE# 7 L ia w5
1.27 LI g
¥ H 2% {out}
R EE
o

/* set CAN1 fliter start bank number 15*/

can1_filter_start_bank (15);

K% can_debug_freeze_enable

B #can_debug_freeze enablefiiid I N %

* 3-61. ¥ can_debug_freeze_enable

REZ IR can_debug_freeze_enable
R R void can_debug_freeze_enable(uint32_t can_periph);
DhReHER CANHR R4 i it
Setak A -
5 18 F el dbg_periph_enable
BANSE{in}
can_periph CAN 4Mx
CANXx(x=0,1) CANAZMEIEHE
wHSH{out}
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R AME

LR
/* enable CANO debug freeze */

can_debug_freeze enable (CANO);

¥ can_debug_freeze disable

P #can_debug_freeze disableitliit i, % :

R 3-62. K% can_debug_freeze_disable

AR can_debug_freeze disable
R HR R void can_debug_freeze_disable(uint32_t can_periph);
DiReHiR CAN IR 45 K A
Sovhk At -
A5 18 A el dbg_periph_disable
WANSH{in}
can_periph CAN #}i%
CANXx(x=0,1) CANAZMEIEHE
¥ 2% {out}
& [EE

Biltn.
/* disable CANO debug freeze */

can_debug_freeze disable (CANO);

B %L can_time_trigger_mode_enable

g% %can_time_trigger_mode_enabledfiik I, T %:

# 3-63. ¥ can_time_trigger_mode_enable

EREAATR

can_time_trigger_mode_enable
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PRARRY void can_time_trigger_mode_enable(uint32_t can_periph);
ThReHR CANIF ) fid 452 X fek
SepLs -
AR -
WMASH{in}
can_periph CAN #hi%
CANXx(x=0,1) CANAME L%
s S%{out}
R E{E

it

/* enable CANO time trigger mode */

can_time_trigger_mode_enable (CANO);

B %L can_time_trigger_mode_disable

P ¥can_time_trigger_mode_disablefiiit Il % :

# 3-64. FK¥ can_time_trigger_mode_disable

R can_time_trigger_mode_disable
EHREY void can_time_trigger_mode_disable(uint32_t can_periph);
TiRestiR CANIN [R] il A A5 5006 A
SR -
B R -
MASH{in}
can_periph CAN #hi%
CANXx(x=0,1) CANSMEIEFE
A z%out}
R E{E
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LR
/* disable CANO time trigger mode */

can_time_trigger_mode_disable (CANO);

¥ can_message_transmit

P ¥ can_message_transmitfifiik WL T %

R 3-65. EK# can_message_transmit

R can_message_transmit
R uint8_t can_.message_transmit(uint32_.t can_periph,
can_trasnmit_message_struct* transmit_message);
DiResid CANfLAfR 3L
SavhskAF can_struct_para_init()
AL .
WMASH{in}
can_periph CAN 4}
CANXx(x=0,1) CANZMEIERE
MANSH{in}

WK B, EkR A S% & 3-53. ZHHK

transmit_message .
can trasnmit message struct

¥ 2% {out}

R EME

uint8_t 0x00-0x03

it
/* CANO transmit message and return the mailbox number */
uint8_t transmit_mailbox = 0;

transmit_mailbox = can_message_transmit(CANO, &transmit_message);
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¥ can_transmit_states

PR ¥ can_transmit_states$iiiR W, %

R 3-66. EK# can_transmit_states

R IR can_transmit_states
can_transmit_state_enum can_transmit_states(uint32_t can_periph, uint8_t
EEg bl _
mailbox_number);
DyResiR IRELCANFL AR A&
PRS Jis -
AN -
WMASH{in}
can_periph CAN 4}
CANXx(x=0,1) CANAZMEIERE
MASH{in}
mailbox_number i ey Tees
CAN_MAILBOXx CAN_MAILBOXx(x=0,1,2)
#is%{out}
R EI{E
can_transmit_state 04
_enum

i 4n:
/* CANO mailbox0 transmit state */

uint8_t transmit_state = 0;

transmit_state = can_transmit_states (CANO, CAN_MAILBOXO0);

B %L can_transmission_stop
K ¥ can_transmission_stop ik W, T %

# 3-67. E¥ can_transmission_stop

PR FR can_transmission_stop

PR R R void can_transmission_stop(uint32_t can_periph, uint8_t mailbox_number);
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TR CANHBAE 5 1150 i%
etk -

AL -
MASH{in}
can_periph CAN 4hi%
CANXx(x=0,1) CANSME
MASH{in}
mailbox_number MR 5
CAN_MAILBOXx CAN_MAILBOXx(x=0,1,2)
S {out}
IR E{E
Bt

/* stop CANO mailbox0 transmission */

can_transmission_stop (CANO, CAN_MAILBOXO0);

B ¥ can_message_receive
B #can_message_receivefiiid I %

# 3-68. ¥ can_message_receive

BRBATR can_message_receive
R void can_message._receive(uint32_t can_per.iph, uint8_t fifo_number,
can_receive_message_struct* receive_message);
ThRefhg CANF L
Vs i can_struct_para_init()
AL .
WASH{in}
can_periph CAN #hi%
CANXx(x=0,1) CANSIMEIEFE
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WASH{in}

fifo_number

FIFO%i 5

CAN_FIFOx

CAN_FIFOX(x=0,1)

WMASH{in}

receive_message

el aRosc i g, SRR B % Z 3-54. LRk
can receive message struct

#H 2% {out}

IR B

.

/* CANO FIFOO receive message */

can_message_receive(CANO, CAN_FIFOOQ, &receive_message);

¥ can_fifo_release

P ¥can_fifo_releasedifiid I N %

*® 3-69. EK# can_fifo_release

REZ IR can_fifo_release
R T void can_fifo_release(uint32_t can_periph, uint8_t fifo_number);
Dgefaid CANBEUFIFO
etk -
B Al R -
MASH{in}
can_periph CAN 4Mx
CANXx(x=0,1) CANSME IR
BANSE{in}
fifo_number FIFO%i 5
CAN_FIFOx CAN_FIFOx(x=0,1)
wHSH{out}
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R AME

54
/* CANO release FIFOO */

can_fifo_release (CANO, CAN_FIFOO);

¥ can_receive_message_length_get
PR ¥ can_receive_message_length_getiffiik I, T %

* 3-70. K% can_receive_message_length_get

B can_receive_message_length_get
MR uint8_t can_receive_message.:_length_get(uint32_t can_periph, uint8_t
fifo_number);
ThReHid FRICANZ i) $
Seth %M -
B A 2 -
WMANSH{in}
can_periph CAN 4%
CANXx(x=0,1) CANAMALIERE
MASH(in}
fifo_number FIFO%i =
CAN_FIFOx CAN_FIFOx(x=0,1)
i H{out}
& [ {E
uint8_t 0.3
Bilhn:

/* CANO FIFOQO receive message length */

uint8_t frame_number = 0;
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frame_number = can_receive_message_length_get (CANO, CAN_FIFQOOQ);

¥ can_working_mode_set

B #can_working_mode_setiiiif L N3

R 3-71. E# can_working_mode_set

R IR can_working_mode_set
PRARTY ErrStatus can_working_mode_set(uint32_t can_periph, uint8_t working_mode);
ThReHR CANLIEMB T &
SRk -
AN -
HAZH{in}
can_periph CAN 4}
CANXx(x=0,1) CANAZMEIERE
BASH{in}
can_working_mod s
Fi i
e
CAN_MODE_INITIA . N
ILGL RSN
LIZE
CAN_MODE_NOR .
IEF R
MAL
CAN_MODE_SLEE
e A 2
P
#is%{out}
R EI{E
ErrStatus SUCCESS / ERROR

it

/* set CANO working at initialize mode */

can_working_mode_set (CANO, CAN_MODE_INITIALIZE);
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Hi ¥ can_wakeup

PR ¥ can_wakeup i W, T -

R 3-72. E# can_wakeup

R IR can_wakeup
PRARRY ErrStatus can_wakeup(uint32_t can_periph);
ThResR MHERRASE = 5 BECAN
Sah kA
B A R
WMASH{in}
can_periph CAN 4}
CANXx(x=0,1) CANZMEIERE
S {out}
R EE
ErrStatus SUCCESS / ERROR

(LUE
/* wake up CANO */

can_wakeup (CANO);

B %L can_error_get

B #can_error_getfttiid WL N %%

# 3-73. ¥ can_error_get

R can_error_get
BRER R can_error_enum can_error_get(uint32_t can_periph);
ThReHiR SRENCAN B 2R 12
VRS i
AR
MANSH{in}
can_periph CAN #hif

98




Z

GigaDevice

GD32F4xx [E1F A H a5

CANXx(x=0,1)

CANAMALIESE

2% {out}

R AME

can_error_enum

0.7

(LR
I get CANO error type */
can_error_enum err_type;

err_type = can_error_get (CANO);

¥ can_receive_error_number_get

P ¥can_receive_error_number_getffii I F 3.

& 3-74. E# can_receive_error_number_get

AR can_receive_error_number_get
Eig- gkl uint8_t can_receive_error_number_get(uint32_t can_periph);
Dgefaid IRILCANFY 7%
etk -
B Al R -
WANSH{in}
can_periph CAN 4%
CANXx(x=0,1) CANZMEIERE
i H{out}
R EIfE
uints._t 0..255

it
I* get CANO receive error number */

uint8_t error_num;

error_num = can_receive_error_number_get (CANO);
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¥ can_transmit_error_number_get

i #can_transmit_error_number_geti#iid I F %

R 3-75. E# can_transmit_error_number_get

R IR can_transmit_error_number_get
PRARRY uint8_t can_transmit_error_number_get(uint32_t can_periph);
ThRedhig FRELCANR 14 i
Sah kA -
B A R -
WMASH{in}
can_periph CAN 4}
CANXx(x=0,1) CANZMEIERE
i S%{out}
R EE
uint8_t 0..255

(LUE
/* get CANO transmit error number */
uint8_t error_num;

error_num = can_transmit_error_number_get (CANO);

K% can_flag_get
B #can_flag_getitfiidk L T %

& 3-76. E# can_flag_get

B R can_flag_get
PR R FlagStatus can_flag_get(uint32_t can_periph, can_flag_enum flag);
TRedhid IRILCANDREALIRES
Setak A -
AL -
BANSE{in}
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can_periph CAN #hi%
CANX(x=0,1) CANAME %

WS {in}
flag CAN #r&hz
CAN_FLAG_MTE2 B4R 2 4 16 i 1R
CAN_FLAG_MTE1 B A 1 1% 1%
CAN_FLAG_MTEO HRAH O 5 & 4 i
CAN_FLAG_MTF2 MR A 2 325 56 A%
CAN_FLAG_MTF1 MR AE 14 1% 56 B
CAN_FLAG_MTFO MR AE 05 325 56 A%
CAN_FLAG_RFO0 BRI FIFOO%E
CAN_FLAG_RFFO LI FIFOOTH;
CAN_FLAG_RFO1 BEYFIFOL3E
CAN_FLAG_RFF1 PLICFIFO L
CAN_FLAI;G_BOER sspiin
CAN_FLAG_PERR eIl aN
CAN_FLAG_WERR BB R
I S%{out}
p A=A
FlagStatus SET/RESET
4.

/* get CANO mailbox 0 transmit finished flag */

can_flag_get (CANO, CAN_FLAG_MTFO);

% can_flag_clear

i ¥can_flag_clearfifiif W, T .

101



Z

GigaDevice GD32F4xx [ {1 P fs il 45
# 3-77. B¥ can_flag_clear
REAZ TR can_flag_clear
BREUR T void can_flag_clear(uint32_t can_periph, can_flag_enum flag);
ThReHR THBRCANbR EADIRE
RS Jis -
AIEDE -
MASH{in}
can_periph CAN #hi%
CANXx(x=0,1) CANAZMEIEHE
WMASH{in}
flag CAN #rEAL
CAN_FLAG_MTE2 M A2 R I R
CAN_FLAG_MTEL1 HIS 8 1 IR B 1R
CAN_FLAG_MTEO MRFEO K L £
CAN_FLAG_MTF2 HIS 8 2 38 58 B
CAN_FLAG_MTF1 MR A 1% 32 56 1
CAN_FLAG_MTFO HEFE 0K 3% 58 B
CAN_FLAG_RFO0 B FIFOOT
CAN_FLAG_RFFO BEUCFIFOOTH;
CAN_FLAG_RFO1 BT FIFOL T
CAN_FLAG_RFF1 B FIFOLT
sz out}
R EI{E
4

[* clear CANO mailbox 0 transmit error flag */

can_flag_clear (CANO, CAN_FLAG_MTEDOQ);
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¥ can_interrupt_enable

k¥ can_interrupt_enablefffiik W, T %

R 3-78. E# can_interrupt_enable

R IR can_interrupt_enable
PRARRY void can_interrupt_enable(uint32_t can_periph, uint32_t interrupt);
DygesthiR CANH I i fE
Sah kA -
B A R -
WMASH{in}
can_periph CAN 4N
CANXx(x=0,1) CANZMEIERE
HMASH{in}
interrupt H TR
CAN_INT_TME RIE MR AE 25 W fdi g

CAN_INT_RFNEO

FRYCFIFOOH: 7 Hh i i g

CAN_INT_RFFO

B FIFOO % Hh i fig

CAN_INT_RFOO

FUFIFOO H: b it e

CAN_INT_RFNE1

BRI FIFO13E 2 o W B

CAN_INT_RFF1

BERFIFOLI A Wi g

CAN_INT_RFO1

BRI FIFOLIE H HF W

CAN_INT_WERR e R IR AR

CAN_INT_PERR WA A P A
CAN_INT_BO B L kT e

CAN_INT_ERRN B R PR b e
CAN_INT_ERR e R e
CAN_INT_WU ni Ji e
CAN_INT_SLPW e v A8 e

wHSH{out}
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R AME

Blhn:

/* CANO transmit mailbox empty interrupt enable */

can_interrupt_enable (CANO, CAN_INT_TME);

¥ can_interrupt_disable
PR ¥ can_interrupt_disableftiid I, T %

R 3-79. E# can_interrupt_disable

R can_interrupt_disable
Big- gLRit) void can_interrupt_disable(uint32_t can_periph, uint32_t interrupt);
DiReHiR CAN 1 5 4]
Sovhk At -
AL -
WMASH{in}
can_periph CAN 4%
CANXx(x=0,1) CANAZMEIEHE
WMASH{in}
interrupt gAY
CAN_INT_TME HIBMBAE 2 W i e

CAN_INT_RFNEO

FZAFIFOOHRZ HhrIFrfit g

CAN_INT_RFFO

B FIFOO R Hh i fig

CAN_INT_RFOO0

B FIFOO%E H o i e

CAN_INT_RFNE1

YT FIFOLAE = i fi g

CAN_INT_RFF1 U FIFO L b i
CAN_INT_RFO1 IR FIFOL % H b {5 R
CAN_INT_WERR TR RP AR
CAN_INT_PERR B 5t % R T e
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CAN_INT_BO B e
CAN_INT_ERRN BR AR E rp b i E
CAN_INT_ERR FriR R g e
CAN_INT_WU g Tt b 6
CAN_INT_SLPW I B 36 e
I S%{out}

IR B

.

/* CANO transmit mailbox empty interrupt disable */

can_interrupt_disable (CANO, CAN_INT_TME);

K% can_interrupt_flag_get

P ¥can_interrupt_flag_get#iiid W N %

& 3-80. ¥ can_interrupt_flag_get

REZ IR can_interrupt_flag_get
mAR e e
TiRestiR IRILCAN T Wb 2 AR S
FRFAM -
e F R -
MASH{in}
can_periph CAN 4Mx
CANXx(x=0,1) CANSME IR
BANSE{in}
flag CANH Wz AL
SRILTEASS HEABEIR (B R Ao o
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CAN_INT_FLAG_W

R S T A A oG i P BR 285 X 32 PP T

TF1

UIF
CAN_INT_FLAG_E - _
RS E
RRIF
CAN_INT_FLAG_M P B
MR A 2 328 58 B Wik &
TF2
CAN_INT_FLAG_M NV B
M A 12325 5€ J H Wb b

CAN_INT_FLAG_M

IS 0512 5 B PP T AR

TFO
CAN_INT_FLAG_R } )
FEUCFIFOO% H R Wi ks &
FOO
CAN_INT_FLAG_R B )
BEWCFIFOOTH Hh W bR &
FFO
CAN_INT_FLAG_R } )
FRURCFIFO 13 H R Wi ks &
FO1
CAN_INT_FLAG_R B )
BECFIFO LT TR W bR &
FF1
I S%{out}
IR [EE
FlagStatus SET / RESET

Biltn.

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

can_interrupt_flag_get (CANO, CAN_INT_FLAG_MTFO);

B %L can_interrupt_flag_clear

B #can_interrupt_flag_cleardifiif . F %

# 3-81. ¥ can_interrupt_flag_clear

ERBAATR

can_interrupt_flag_clear

ERHUR R

void can_interrupt_flag_clear(uint32_t can_periph, can_interrupt_flag_enum

flag);
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ThReHhid THPRCANH i b E AR A
etk -
B F R -
WMASH{in}
can_periph CAN #hix
CANXx(x=0,1) CANSME
WMASH{in}
flag CAN AR AL

CAN_INT_FLAG_S
LPIF

HEN IR AR R 2 e vh b 2

CAN_INT_FLAG_W
UIF

N S T A A G PR 2 X 22 PP A

CAN_INT_FLAG_E
RRIF

B bR S

CAN_INT_FLAG_M
TF2

HIS 6 2 4 38 5 B Y BT A 25

CAN_INT_FLAG_M
TF1

IS 1 12 58 B P TR 76

CAN_INT_FLAG_M
TFO

HIS 5 0 512 58 B PP T A

CAN_INT_FLAG_R

FEUSCFIFOO%E H R W bR &

FOO
CAN_INT_FLAG R . B
BRIRFIFOOTH; FR Wik &
FFO
CAN_INT_FLAG R R o
BRIRFIFO1 35 H AR BT b ik
FO1
CAN_INT_FLAG_R . B
BEWFIFO L v bR &
FF1
W HZSH{out}
IR [E {5
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#i4n:
[* clear CANO mailbox 0 transmit finished interrupt flag */
can_interrupt_flag_clear (CANO, CAN_INT_FLAG_MTFO0);
3.4. CRC
EIR TUARAE IR A —Foft FH A0 507 0 285 RAT7Aih 152 4 b B Z2 5 A IR A, ] DA G R G 5 0 A 2R 13
%o B340 T CRCI /741K, F113.4. 20 CRCE ik Bk A7 1 BH
3.4.1. BB AF 2R Ui B
CRCHFAE 2R HIR M T R 7R
#& 3-82. CRC #frsd
TR TR
CRC_DATA CRCHIE a7 f7 45
CRC_FDATA CRCHMUL K3 35 17 2%
CRC_CTL CRCEE il a7 f7 4%
3.4.2. A1 FE R Ui B
CRCEREHIFR U T RR:
# 3-83. CRC FEEH
FER B R FE R BHER
crc_deinit HAICRCITH LG
crc_data_register_reset R B AEE, B ALE R AOXFFFFFFFF
crc_data_register_read L AT AR
crc_free_data_register_read BRAT B A A7 A
crc_free_data_register_write BT A AT A

crc_single_data_calculate

CRCil-H —A32 £

crc_block_data_calculate

CRCil-H —A4 320 %

K%L crc_deinit
B ¥ cre_deinitdihiik WL T 3%

£ 3-84. E¥ crc_deinit

B R crc_deinit
ERHRTE void crc_deinit(void);
TigeRiiR H A CRCITHH TG
VRS Has

A A R
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WMASH{in}

2% {out}

B EE

54
/* reset crc */

crc_deinit();

¥ crc_data_register_reset

P ¥crc_data_register_resetfffiid WL N

& 3-85. ¥ crc_data_register_reset

R TK crc_data_register_reset
HRERTE void crc_data_register_reset(void);
DyRediR EAIHAR A 4795, B ALE A HOXFFFFFFFF
VS i
A P R
HAZH{in}
¥ 2% {out}
& EE

Biltn.

/* reset crc data register */

crc_data_register_reset ();

B % crc_data_register_read

P ¥crc_data_register_readfifiid I N -

# 3-86. ¥ crc_data_register_read

B R crc_data_register_read
ERHRTE uint32_t crc_data_register_read(void);
ThReHR B A A
Sapk it
A F R A
MWAZH{in}
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2% {out}

AL
uint32_t | WK 25 17 B A 3200 ¥R (0-OXFFFFFFFF)

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

crc_value = crc_data_register_read();

K% crc_free_data_register_read
P ¥crc_free_data_register_readfifiid I, T %

#* 3-87. ¥ crc_free_data_register_read

R crc_free_data_register_read
ERBURT uint8_t crc_free_data_register_read(void);
DiReHR B ST B A AR
RS Las -
A P R -
BASH{in}
I S%{out}
iR E{E
uint8_t | HOH S Sk 25 17 5 SIS B4 (0-0XFF)
4.

[* read crc free data register */
uint8 t crc_value = 0;

crc_value = crc_free_data_register_read();

B % crc_free_data_register_write
pFi%¥icrc_free_data_register_writed#iik I~ 3

R 3-88. ¥ crc_free_data_register_write

B R crc_free_data_register_write

BRI void crc_free_data_register_write(uint8_t free_data);
ThReHR 5 ST K A A A

ekt -
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WAREN |
WMASH{in}
free_data ‘ W 8L H 3
S48 out}
AL
#iltn .

[* write the free data register */

crc_free_data_register_write(0x11);

¥ crc_single_data_calculate
P ¥crc_single_data_calculatedfiid i, F %

& 3-89. ¥ crc_single_data_calculate

R TK crc_single_data_calculate

HRERTE uint32_t crc_single_data_calculate(uint32_t sdata);

ThReHid CRCiH5—/ 32 Hidhs

VRS 1as -
M FH R4 -

WANSH{in}
sdata | 5 132 0 4
¥ 2% {out}
‘ R
p A=A
uint32_t | 32f1CRCiI§145 % (0-OXFFFFFFFF)

Biltn.

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

val = (uint32_t) Oxabcd1234;

valcrc = crc_single _data_calculate(val);

B %L crc_block_data_calculate

P ¥crc_block_data_calculate ik I T -

£ 3-90. E¥ crc_block_data_calculate

B R crc_block_data_calculate

R uint32_t crc_block_data_calculate(uint32_t array[], uint32_t size);
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ThRedhig CRCiMH —/M32f %21
RS Jis -
B R RS -
BAZSE{in}
array | S2BHR YL
WASH{in}
size | Bl Ko
IS {out}
AL
uint32_t | 32fICRCilH145 5 (0-OXFFFFFFFF)
(LUE
/* CRC calculate a 32-bit data array */
#define BUFFER_SIZE
uint32_t valcrc = 0;
static const uint32_t data_buffer[BUFFER_SIZE] = {
0x00001111, 0x00002222, 0x00003333, 0x00004444, 0x00005555, 0x00006666};
valcrc = crc_block_data_calculate((uint32_t *) data_buffer, BUFFER_SIZE);
3.5. CTC
CTCHEHRIE T A ks B (1 225 (5 SRR MEIRCABMF NP AR , i it H 2h i 8T 3l i 1 2
RAEME , IS 2] — M FEHE IRCABMIN; . %75 3.5. 1##1A | CTCI A7 48514, = 153.5.2%fCTC
JE eR AT B
3.5.1. S A A A UL

CTCHAFEIIRM T RITR:

X 391.CTC HHFH

FHRAR FRHR
CTC_CTLO CTCH | 77 f7450
CTC_CTL1 CTCH % 7481
CTC_STAT CTCIREHF A4
CTC_INTC CTCH & bR & 47 25
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3.5.2.

B P R U B

CTCHE IR T RIR:
& 3-92. CTC &
PERR B4 F P R A
ctc_deinit HAICTCHIT
ctc_counter_enable {FECTCR
ctc_counter_disable ERECTCR HE
ctc_irc48m_trim_value_config fi B IRCA8MHS Bh A HEAE

te

ctc_software_refsource_pulse_genera

FEAECTC S I Bt R A2 ik e

ctc_hardware_trim_mode_config

CTCHEM: H B HERE L B

ctc_refsource_polarity _config

CTCS #1355 IHI Bhdk 1 i &

ctc_refsource_signal_select

CTCZH 15 Tk #

ctc_refsource_prescaler_config

CTCZ15 S IR Hilic &

ctc_clock_limit_value_config

CTCH S i JE PR 13 B

ctc_counter_reload_value_config

CTCIH# L EHL &

ctc_counter_capture_value_read

B CTCHH s Pl

ctc_counter_direction_read

BINCTCRAERS B i+ %77 7]

ctc_counter_reload_value_read

B CTCHH Hoeds Bkl

ctc_irc48m_trim_value_read

FHUIRCASME: i fH

ctc_interrupt_enable

CTCH Wik

ctc_interrupt_disable

CTCH 2k RE

ctc_interrupt_flag_get CTCH ks E 3R
ctc_interrupt_flag_clear CTCH Wrbr EiE Rk
ctc_flag_get CTCIRAFr EIRHL
ctc_flag_clear CTCIRAFrEIGE R
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¥ cte_deinit

Bk ¥cte_deinitdfiid LN 2.

R 3-93. K ctc_deinit

R IR ctc_deinit

R void ctc_deinit (void);

DiReHER HACTCHIG

i i

MR ES rcu_periph_reset_enable / rcu_periph_reset_disable
HAZSH{in}
¥ Hi 2% {out}
R EE
il :

[*reset CTC */

ctc_deinit();

¥ ctc_counter_enable

K #ctc_counter_enablefifii I, %

# 3-94. ¥ ctc_counter_enable

REZ IR ctc_counter_enable
BRI void ctc_counter_enable (void);
DRk TERECTCRMETH
Setak A
A FH R 5
MANSH{in}
2% {out}
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R AME

54
/* enable CTC trim counter*/

ctc_counter_enable ();

¥ ctc_counter_disable

PR ¥ ctc_counter_disabledtfiid i, K% :

& 3-95. % ctc_counter_disable

AR ctc_counter_disable
R dEYiA void ctc_counter_disable (void);
ThREHEIR AERECTCH B e R
St Lia -
VA R A .
WANSH{in}
I S%{out}
iR E{E
4.

/* disable CTC trim counter */

ctc_counter_disable ();

B ctc_irc48m_trim_value_config
P #cte_irc48m_trim_value_configftiid . T %%

R 3-96. KH ctc_irc48m_trim_value_config

B R ctc_irc48m_trim_value_config

REETE void ctc_irc48m_trim_value_config(uint8_t trim_value);
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ThesHR Bl B IRCA8MI Bh % HE
SR -
A R -
WMASH{in}
trim_value 0~63
A sH{out}
R E{E

10

/* IRC48M trim value configuration */

ctc_irc48m_trim_value_config (0x01);

K% ctc_software_refsource_pulse_generate

B #ictc_software_refsource_pulse_generate ik I, N 3%

F® 3-97. EK# ctc_software_refsource_pulse_generate

REZ IR ctc_software_refsource_pulse_generate
ERHR I void ctc_software_refsource_pulse_generate(void);
TheeHR F=LECTCS 25 2 [F) 0 Rk e
otk -
e P R -
MASH{in}
2% {out}
AL

it

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

¥ ctc_hardware_trim_mode_config

PR ¥ctc_hardware_trim_mode_configifiit I, %

R 3-98. K # ctc_hardware_trim_mode_config

R IR ctc_hardware_trim_mode_config
RBET void ctc_hardware_trim_mode_config(uint32_t hardmode);
ThReHR i B R A B B
VRS i -
B RS -
HAZH{in}
hardmode A AL HEFT R 3 2 5%
CTC_HARDWARE_
TRIM_MODE_ENA AL HETT 3
BLE
CTC_HARDWARE_
TRIM_MODE_DISA ARE AL A 7 O A
BLE
¥ 2% {out}
p A=A

it

/* enable CTC hardware trim */

ctc_hardware_trim_mode_config (CTC_HARDWARE_TRIM_MODE_ENABLE);

B ctc_refsource_polarity_config

B #ctc_refsource_polarity _configfiiid Il % :

R 3-99. KH ctc_refsource_polarity_config

RE AR

ctc_refsource_polarity_config

RBURTY

void ctc_refsource_polarity_config(uint32_t polarity);
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ThRedhiR CTCSH I iRl B
Sath A -
e F PR .
BAZSE{in}

polarity AR
CTC_REFSOURCE
_POLARITY_FALLI ZHAS SRR T FEE

NG

CTC_REFSOURCE

_POLARITY_RISIN SHEAZ S IR R AR BT
G
i S 4{out}
& [HE{E
i

I* set reference source polarity */

ctc_refsource_polarity config (CTC_REFSOURCE_POLARITY_RISING);

B % ctc_refsource_signal_select

P ¥ctc_refsource_signal_selectifiid Il K % -

# 3-100. K# ctc_refsource_signal_select

R ctc_refsource_signal_select

ERHR T void ctc_refsource_signal_select(uint32_t refs);

ThReHiR CTCZH% {5 SRk f*

VRS i -
A5 FH R .

MANSH{in}
refs ZEE 5
CTC_REFSOURCE
_GPIo HEFGPIOMINIE 5
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CTC_REFSOURCE
_LXTAL

e PELXTAL 4

2% {out}

R AME

.

[* reference signal selection */

ctc_refsource_signal_select (CTC_REFSOURCE_LXTAL);

BR % ctc_refsource_prescaler_config

PR #icte_refsource prescaler_config#iliid I, K % -

# 3-101. B ctc_refsource_prescaler_config

_PSC_DIV4

ESE 5 B ctc_refsource_prescaler_config
HBFT void ctc_refsource_prescaler_config(uint32_t prescaler);
DhRediR ZHEAG IR I B
VRS 13 -
B R4 )
BANSE{in}
prescaler IR EL
CTC_REFSOURCE .
ZHEAG ST
_PSC_OFF
CTC_REFSOURCE N
ZHAG T 25090
_PSC_DIv2
CTC_REFSOURCE .
SEAG T A5

CTC_REFSOURCE
_PSC_DIV8

SH(E 580

CTC_REFSOURCE

S5 5165140
_PSC_DIV16
CTC_REFSOURCE SHEAF 5325040
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_PSC_DIV32
CTC_REFSOURCE L
BH(E 56404
_PSC_DIV64
CTC_REFSOURCE N
BHA(5 5128540
_PSC_DIV128
iS4 {out}
IR [RIE
fltm:

[* configure reference signal source prescaler */

ctc_refsource_prescaler_config(CTC_REFSOURCE_PSC_DIV2);

¥ ctc_clock_limit_value_config
PR ¥ cte_clock_limit_value_configfttiidk W, % :

£ 3-102. BH ctc_clock_limit_value_config

R ctc_clock_limit_value_config
ERHR T void ctc_clock_limit_value_config(uint8_t limit_value);
ThReHR CTCH Bz kI HE PR 5 B
oAt
M F R 3
BMANSH{in}
limit_value 0x00 - OXFF
sz out}
p A Il

4
[* configure clock trim base limit value */

ctc_clock_limit_value_config (0x1F);
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¥ ctc_counter_reload_value_config

PR #ctc_counter_reload_value_configffiid L F % :

* 3-103. B ctc_counter_reload_value_config

R IR ctc_counter_reload_value_config
R void ctc_counter_reload_value_config(uint16_t reload_value);
ThRedhig CTCUM 8 a R E K E
Sah kA
VDR
WMASH{in}
reload_value 0x0000 - OXFFFF
¥ Hi 2% {out}
IR E{E
o

[* configure CTC counter reload value */

ctc_counter_reload_value_config (0OxO0FF);

¥ ctc_counter_capture_value_read

K ¥ ctc_counter_capture_value_readffiid I, F %

# 3-104. E¥ ctc_counter_capture_value_read

REZ IR ctc_counter_capture_value_read
RBURET uint16_t ctc_counter_capture_value_read(void);
DRk BRI R 3R M
Setak A -
A FH R 5 -
MANSH{in}
2% {out}
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R AME

uint16_t EEEUHH 38 4 38, (0x0000 - OXFFFF)

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

ctc_value = ctc_counter_capture_value_read ();

¥ ctc_counter_direction_read

B ¥ctc_counter_direction_readffiid L~ £

# 3-105. K ctc_counter_direction_read

R TK ctc_counter_direction_read
LYy FlagStatus ctc_counter_direction_read(void);
TheeHiR FEHL CTCRIUER Bl -4y
Sapesk -
A FH R -
BWANSH{in}
¥ 2% {out}
& [E B
FlagStatus SET(1A Fil4k) / RESET(1A - i13k)

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

ctc_direction = ctc_counter_direction_read ();

B %t ctc_counter_reload_value_read

P #¥ctc_counter_reload_value_read#ifiit i, N % :
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% 3-106. B ctc_counter_reload_value_read

REAZ TR ctc_counter_reload_value_read
EREUR T uint16_t ctc_counter_reload_value_read(void);
TIReRER B CTCIH A E A
Sevhk At -
A FH R4 -
WASH{in}
A S8 {out}
& [HE{E

uintl6_t SRS As E A 16475 (0x0000 - OXFFFF)

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

ctc_reload_value = ctc_counter_reload_value_read ();

R ctc_irc48m_trim_value_read
PR ¥ cte_irc48m_trim_value_read#ifiid I, F % -

* 3-107. B ctc_irc48m_trim_value_read

REZ IR ctc_irc48m_trim_value_read
R uint8_t ctc_irc48m_trim_value_read(void);
TheeHhid FIRCASMAZ HE (Y
yRiS I -
M PR3 -
MASH{in}
A z%out}
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B EE

uint8_t

6HLIRCABMIZHEIA (0-63)

it
/* read the IRC48M trim value */

uint8_t ctc_trim_value = 0;

ctc_trim_value = ctc_irc48m_trim_value_read ();

¥ ctc_interrupt_enable

t% $cte_interrupt_enabledtiid I N %

* 3-108. K ctc_interrupt_enable

B ctc_interrupt_enable
R T void ctc_interrupt_enable(uint32_t interrupt);
DRe A RSN BLCTCHIbT
SR
AL
WANSH{in}
interrupt CTCHlkr
CTC_INT_CKOK it A e R
CTC_I NTN_C KWAR o e 2
CTC_INT_ERR R AP
CTC_INT_EREF WS EEF S
i H{out}
R EME

fBiltn.

/* enable CTC clock trim OK interrupt */

ctc_interrupt_enable (CTC_INT_CKOK);
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¥ ctc_interrupt_disable

Pk $icte_interrupt_disableftiidk I, T % -

£ 3-109. K ctc_interrupt_disable

R ctc_interrupt_disable
R R T void ctc_interrupt_disable(uint32_t interrupt);
TiRedtig ARREAMECTCHI M
oA
B A R
HAZSH{in}
interrupt CTCH i
CTC_INT_CKOK it R T e e
CTC_INT_CKWAR
- ’\T I A o e T
CTC_INT_ERR S o
CTC_INT_EREF MESEAS 54
i H{out}
R EE

fl4n:
/* disable CTC clock trim OK interrupt */

ctc_interrupt_disable (CTC_INT_CKOK);

B ctc_interrupt_flag_get

B #cte_interrupt_flag_getffiik W F %

£ 3-110. K H ctc_interrupt_flag_get

R ctc_interrupt_flag_get
BHETE FlagStatus ctc_interrupt_flag_get(uint32_t int_flag);
ThgestiR RILCTCHIW bR EAL
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RR

e dktt
AP
WS {in}
int_flag CTCH Witr &
CTC_INT_FLAG_C . N
- - s v 56 B A AL
KOK
CTC_INT_FLAG_C . B
N - R AR T 5 o s S
KWARN
CTC_INT_FLAG_E s
- = - B AR AL

CTC_INT_FLAG_E
REF

WIS (5 B b

CTC_INT_FLAG_C
KERR

I BRSSP AL

CTC_INT_FLAG_R

ZHE Dk E SRR

EFMISS
CTC_INT_FLAG_T o NN
K AR L
RIMERR
¥ 2% {out}
& [E B
FlagStatus SETE{RESET

Biltn.

/* get CTC interrupt flag status */

FlagStatus state = ctc_interrupt_flag_get (CTC_INT_FLAG_CKOK);

B % ctc_interrupt_flag_clear

B $cte_interrupt_flag_cleardtii® W, T~ %

# 3-111. R¥ ctc_interrupt_flag_clear

RB AR

ctc_interrupt_flag_clear

RBURTY

void ctc_interrupt_flag_clear(uint32_t int_flag);
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TheeHR TEBRCTCH Witr S AL
Fethsk At
AL
WASHin}
int_flag CTCH Witr &

CTC_INT_FLAG_C
KOK

IS B v 58 B TR R A7

CTC_INT_FLAG_C
KWARN

I BRI T R TR AL

CTC_INT_FLAG_E
RR

BRI bR AL

CTC_INT_FLAG_E A R
S 2 (5 5 AR A

REF
CTC_INT_FLAG_C o
e A A TR i TR S

KERR
CTC_INT_FLAG_R N

SEFPEIKMES EXR

EFMISS
CTC_INT_FLAG_T . .
AR A R AT

RIMERR

i S5 {out}
REE

Biltn.
[*clear CTC interrupt flag status */

ctc_interrupt_flag_clear (CTC_INT_FLAG_CKOK);

K% ctc_flag_get
i ¥cte_flag getithiidk WL N %

£ 3-112. H¥ ctc_flag_get

BT ctc_flag_get
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PR T FlagStatus ctc_flag_get (uint32_t flag);
ThgeHR KICTCR AR EAL
e dktt
AN
WMASH{in}
flag CTCIRZESHrE
CTC_FLAG_CKOK e Az 4 5 SR AT
CTC_FLAG_CKWA B
- RN_ I s v 2 o o bR S L
CTC_FLAG_ERR i BT AL

CTC_FLAG_EREF

WIS X5 R

CTC_FLAG_CKER
R

I B TR 1R AL

CTC_FLAG_REFMI

SHEFPE KRS R K

SS
CTC_FLAG_TRIME N
R A R L
RR
i 2%{out}
& [E B
FlagStatus SETE(RESET

it

/* get CTC flag status */

FlagStatus state = ctc_flag_get (CTC_FLAG_CKOK);

K% ctc_flag_clear

B ¥icte_flag_cleardtiid W, T #:

£ 3-113. KH ctc_flag_clear

RE AR

ctc_flag_clear

RBURTY

void ctc_flag_clear (uint32_t flag);
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TIReREA THEBRCTCIRAE R ELT
Vinve: Jig
% VR F B
WMASH{in}
flag CTCHREIRE
CTC_FLAG_CKOK N A 1 8 bR AL
CTC_FLAG_CKWA _
P4 s 4 2 o o WA R AR
RN
CTC_FLAG_ERR FEAR R W AR AT
CTC_FLAG_EREF WIS E G5 lbrEAL
CTC_FLAG_CKER
- . - A HE A 1R AT
CTC_FLAG_REFMI )
- - etk g IR EREP RN
Ss
CTC_FLAG_TRIME
RAEAE SR AL
RR
I S%{out}
p A=A
i4n .
* clear CTC flag status */
ctc_flag_clear (CTC_FLAG_CKOK);
3.6. DAC
B BRI A 25 0T LUK A 2467 1 B - B e 4 o AN 5 I B R RS, 519 3.6.14#1A8 T DAC
HIEFEEs 73R, #753.6.2% DACHE M EGHIT I .
3.6.1. S EF AR vl B

DACZF A7 28 HI 3Rt R R PR :
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& 3-114. DAC #F178

TR ER B RR

DAC_CTL DACHE il 27 47 4%

DAC_SWT DACHAfil A 75 77 23
DACO_R12DH DACO 1215 7 % 55 s PR ¥ 27 47 2
DACO_L12DH DACO 124 /e % S+ 4 AR FE 25 A7 2%
DACO_R8DH DACO 8 A5 % 5+ H i AR FE 25 A7 2%
DAC1_R12DH DAC1 1245 % S5 8 (R FF 25 A7 2%
DAC1_L12DH DAC1 12 Zc % S8R AR FE 25 A7 2%
DAC1_R8DH DAC1 8 A5 % S+ Hm AR FE 25 A7 2%
DACC_R12DH DAC I RIER L2045t 5 B (R 5 77 2
DACC_L12DH DACH AR 1267 2 5t T+ B f 4 27 1 2
DACC_R8DH DACH: KA 3B A7 of 7 B4l (7475 2 7 25

DACO0_DO DACO #df i th &7 f7 4

DAC1_DO DAC1 #dfai th o f7 4

DAC_STAT DAC R4

3.6.2. BB PR B B U B
DACE R #5121 F L -
# 3-115. DAC EEE ¥
PERR B4 7R JEARIL €3
dac_deinit DACHMEE
dac_enable DACiifig
dac_disable DACZEfE
dac_dma_enable DACI{IDMAZ] e fE
dac_dma_disable DACI{IDMATf ek
dac_output_buffer_enable DACH H e X i 8
dac_output_buffer_disable DACH H 22 X 2268
dac_output_value_get DACHir Hi $i48 3R X
dac_data_set DACHi ¥R 1 B
dac_trigger_enable DACfi & 15 &
dac_trigger_disable DACfih & 24 &g
dac_trigger_source_config DACi & ik %

dac_software_trigger_enable DACHR ik % A g

dac_software_trigger_disable DACHEK il R 25 R

dac_wave_mode_config DACHE: 7= A 30 1%

dac_wave_bit_width_config DACHE: 7= A 8 1 B

dac_Ifsr_noise_config

DAC LFSRIER K&

dac_triangle_noise_config

DAC= A B

dac_concurrent_enable It/ DACHE X AF B
dac_concurrent_disable I DACHE 2L R
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PERHA R

LR Vg

dac_concurrent_software_trigger
_enable

I % DACHL R A A e

dac_concurrent_software_trigger

I % DACHL R i A 2 e

_disable
dac_concurrent_output_buffer_enable Itk DACHE i H 22 v Th R A g
dac_concurrent_output_buffer_disable It Kk DACH: =i tH 22 rh T RE 2R R

dac_concurrent_data_set

I 5 DACHE A s Ko e B

dac_concurrent_interrupt_enable

Ik DACHE = A W B

dac_concurrent_interrupt_disable

Ik DACHE = W22 B

dac_flag_get

FREXDACHEEA. (DAC DMA R bR EAD)

dac_flag_clear

EIRDACH; &7 (DAC DMA RisFREAD)

dac_interrupt_enable

DACH i (DAC DMA FiiHe ) fHiRg

dac_interrupt_disable

DACH i (DAC DMA R i) Akt

dac_interrupt_flag_get

FRELDACH Witn £, (DAC DMA T &t Wrkr £ A1)

dac_interrupt_flag_clear

TEMDACH Witn £, (DAC DMA T it Wrkr £ A1)

¥ dac_deinit
Pi¥dac_deinitfffiik I N

* 3-116. FHH dac_deinit

R TK dac_deinit
R T void dac_deinit(void):
ThReHig DACAIM& S fir
Se vk AF -
e R rcu_periph_reset_enable / rcu_periph_reset_disable
#MASH{in}
¥ 2% {out}
& [E{E
fi4n:
[* deinitialize DAC */
dac_deinit();
¥ dac_enable
PR ¥rdac_enabledfiik W, ~ %
£ 3-117. E¥ dac_enable
‘ R R ‘ dac_enable

131



Z

GigaDevice

GD32F4xx [E1F A H a5

BREUR T void dac_enable(uint32_t dac_periph);
ThReHR DAC/#i
Sevhk At
A FH R4
WASH{in}
dac_periph DACHM%
DACx (x = 0,1) DAC/MEES: (x=0,1)
IS {out}
R E{E
i
[* enable DACO */
dac_enable(DACO0);
B dac_disable
PR %dac_disablef#iik I F %
# 3-118. K # dac_disable
g €20 dac_disable
Zg- gbRit] void dac_disable(uint32_t dac_periph);
ThReHR DACZEfE
Se vk AF
3 P R e
BANSE{in}
dac_periph DACHIM&
DACX (x = 0,1) DACHMAIER: (x=0,1)
Az {out}
& [E{E

i 4n:
[* disable DACO */

dac_disable(DACO);

% dac_dma_enable

i ¥rdac_dma_enablefiiid W, T %:
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% 3-119. ¥ dac_dma_enable

R IR dac_dma_enable
BREUR T void dac_dma_enable(uint32_t dac_periph);
ThRedhig DACHIDMAZ) it fi Bt
Vi Yas -
A% F R £ -
WANSH{in}
dac_periph DAC#HM%&
DACx (x = 0,1) DACAHMELIEHE (x=0,1)
#H 2% {out}
‘ .
pAE
‘ R
il 4n:

/* enable DACO DMA function */

dac_dma_enable(DACO);

¥ dac_dma_disable
P ¥ dac_dma_disableftfiik W, T %

* 3-120. ¥# dac_dma_disable

R dac_dma_disable
R R void dac_dma_disable(uint32_t dac_periph);
TiRestiR DACI{IDMAT) fig 2k R
Pas it -
A FH R 5 -
BASE{in}
dac_periph DACHM%
DACX (x = 0,1) DACHMAIER: (x=0,1)
#is%{out}
‘ ]
R E{E
‘ ]

i 4n:
/* disable DACO DMA function */

dac_dma_disable(DACO);

% dac_output_buffer_enable

P ¥tdac_output_buffer_enabledffiik I, T %:
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#£ 3-121. ®# dac_output_buffer_enable

R IR dac_output_buffer_enable
BREUR T void dac_output_buffer_enable(uint32_t dac_periph);
ThReHR DACHi tH 22 X A e
etk -
A P R 4 -
WASH{in}
dac_periph DAC#HM%&
DACx (x = 0,1) DACAHMELIEHE (x=0,1)
#H 2% {out}
‘ ]
& B {H
‘ ]

m:

/* enable DACO output buffer */

dac_output_buffer_enable(DACO0);

B dac_output_buffer_disable
PR ¥dac_output_buffer_disableftii . T %

F® 3-122. ¥ dac_output_buffer_disable

R dac_output_buffer_disable
R R void dac_output_buffer_disable(uint32_t dac_periph);
TiRestiR DACH th 22 X 251
Vi 13 -
A% F R A -
BASE{in}
dac_periph DACHIM&
DACX (x = 0,1) DACHMAIER: (x=0,1)
#is%{out}
‘ R E{E
‘ R
il

/* disable DACO output buffer */

dac_output_buffer_disable(DACO);

% dac_output_value_get

B %dac_output_value_getitiid I, F %
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# 3-123. E¥ dac_output_value_get

R IR dac_output_value_get
BREUR T uintl6_t dac_output_value_get(uint32_t dac_periph);
ThRedhig IRELDACH H H 4
Vi Yas -
A% F R £ -
WANSH{in}
dac_periph DACHM%
DACx (x = 0,1) DACHMAIER: (x=0,1)
Al sH{out}
| DACHH U1 403
AN
uint16_t | 4B DACKHR 45 245 17 945 (0x000~O0X7FF)

m:

[* get the last data output value */

data = dac_output_value_get(DACO0);

BR# dac_data_set
P ¥dac_data_setdiliid W F %

F 3-124. ¥ dac_data_set

R dac_data_set
R R void dac_data_set(uint32_t dac_periph, uint32_t dac_align, uint16_t data);
TiRestiR DACHi t i 8 &
Pas it -
A FH R 5 -
MASH{in}
dac_periph DACHME
DACX (x = 0,1) DACHMAIER: (x=0,1)
MASH{in}
dac_align XA
DAC_ALIGN_8B_R 8L i dsi A5 ot 55
DAC_ALIGN_12B
o 125 Bl A % 5
DAC_ALIGN_12B L 1247 53 /e X 5%
MASH(in}
data | AR IR
2% {out}
‘ .
R E{E
‘ .
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LR
[* set DACO data holding register value */

dac_data_set(DACO, DAC_ALIGN_8B_R, 0xff);

¥ dac_trigger_enable

B #dac_trigger_enablefffiik Il N3

R 3-125. K dac_trigger_enable

R TR dac_trigger_enable
PRARTY void dac_trigger_enable(uint32_t dac_periph);
ThReHid DACHil & fii e
Sapesk -
A% F R 5 -
WMASH{in}
dac_periph DACH}&
DACX (x = 0,1) DACHMEIEHE (x=0,1)
S8 {out}
‘ .
pAE
‘ ]

fBildn:
/* enable DACO trigger */

dac_trigger_enable(DACO);

B %L dac_trigger_disable
B #dac_trigger_disablefifiit W, T %

# 3-126. K # dac_trigger_disable

R TR dac_trigger_disable
BRHR R void dac_trigger_disable(uint32_t dac_periph);
TheeHhid DACil & 25/
Sapk it -
A F R A -
BWAZSH{in}
dac_periph DACHM%
DACx (x = 0,1) DAC#hEiES: (x=0,1)
#H2%{out}
‘ .
p A
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LR
/* disable DACO trigger */

dac_trigger_disable(DACO);

¥ dac_trigger_source_config

Bk #dac_trigger_source_config#iliik WL 3% -

R 3-127. ¥ dac_trigger_source_config

RBAAFR dac_trigger_source_config
PRARTY void dac_trigger_source_config(uint32_t dac_periph,uint32_t triggersource);
ThReHid DACil & 5% £¢
SRk -
A F R 5 -
HAZH{in}
dac_periph DAC#MAE
DACX (x = 0,1) DACHMEIEHE (x=0,1)
HAZH{in}
triggersource DACHl & 7
DAC_TRIGGER_T1
TIMER1 TRGO
_TRGO
DAC_TRIGGER_T3
TIMER3 TRGO
_TRGO
DAC_TRIGGER_T4
TIMER4 TRGO
_TRGO
DAC_TRIGGER_T5
TIMER5 TRGO
_TRGO
DAC_TRIGGER_T6
TIMER6 TRGO
_TRGO
DAC_TRIGGER_T7
TIMER7 TRGO
_TRGO
DAC_TRIGGER_ \
EXTIZ 9+l
EXTI_9
DAC_TRIGGER_ .
Ak
SOFTWARE
2% {out}
AL

(ZLE

[* configure DACO trigger source */
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dac_trigger_source_config(DACO, DAC_TRIGGER_T1_TRGO);

¥ dac_software_trigger_enable

B #dac_software_trigger_enablefffiik Il K%

R 3-128. B dac_software_trigger_enable

RBAFR dac_software_trigger_enable
PRARRY void dac_software_trigger_enable(uint32_t dac_periph);
ThReHd DACH - firh A e
PRiS Jis -
A% F R £ -
HAZH{in}
dac_periph DAC#MA
DACX (x = 0,1) DACHMEIEHE (x=0,1)
¥ Hi 2% {out}
pAE

fildn:

[* enable DACO software trigger */

dac_software_trigger_enable(DACO);

% dac_software_trigger_disable

P ¥dac_software_trigger disablefffiit I, %

# 3-129. K# dac_software_trigger_disable

REZ IR dac_software_trigger_disable
BRHRRY void dac_software_trigger_disable(uint32_t dac_periph);
TheeHhid DACH - figh % 25 g
ViR s -
A% F R A -
#MASH{in}
dac_periph DAC#M&
DACx (x = 0,1) DAC#hEiESE (x =0,1)
#H2%{out}
& [EE

filtn:

/* disable DACO software trigger */
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dac_software_trigger_disable(DACO);

B ¥ dac_wave_mode_config
P ¥dac_wave_mode_configfiiid I~ % -

* 3-130. ¥# dac_wave_mode_config

R dac_wave_mode_config
PRARRY void dac_wave_mode_config(uint32_t dac_periph, uint32_t wave_mode);
ThReHhiR DACH: 75 5 i %
PRS Jis -
A R 2 -
#MASH{in}
dac_periph DACH}&
DACX (x = 0,1) DACHMEIEHE (x=0,1)
#MASH{in}
wave_mode M P P AR e 43
DAC_WAVE_ B by 2
gg 7 AR S E
DISABLE
DAC_WAVE_MODE N
LFSREE: 75 i B2
_LFSR
DAC_WAVE_MODE T
AR R AR
_TRIANGLE
#is%{out}
R EI{E
il t:

[* configure DACO wave mode */

dac_wave_mode_config(DACO, DAC_WAVE_DISABLE);

B % dac_wave_bit_width_config
B %tdac_wave_bit_width_configftiid W, T %

# 3-131. K ¥ dac_wave_bit_width_config

PR FR dac_wave_bit_width_config
BRBURTY void dac_wave_bit_width_config(uint32_t dac_periph, uint32_t bit_width);
ThRefhg DACHE 4 i (or 5 B B
VRS 1as -
A R -
MWAZH{in}
dac_periph DACHM%
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DACx (x =0,1) DACHMEEF: (x=0,1)

BWMASE{in}

bit_width NSt 75 YR 57

DAC_WAVE_BIT

N - MEFE AT (x = 1..12)

WIDTH_x
#H 2% {out}

R EE
54

[* configure DACO wave bit width */

dac_wave_bit_width_config(DACO, DAC_WAVE_BIT_WIDTH_1);

B ¥ dac_Ifsr_noise_config
PR ¥dac_Ifsr_noise_configftiik I T %

* 3-132. ®# dac_Ifsr_noise_config

ESE 5 B dac_lfsr_noise_config
Eig- gkl void dac_Ifsr_noise_config(uint32_t dac_periph, uint32_t unmask_bits);
DiResid DAC LFSREIA B &
VRS 13 -
A FH R -
#MASH{in}
dac_periph DAC#MAi
DACX (x = 0,1) DACAIiIL#FE (x=0,1)
BWANSH{in}
unmask_bits e M E I3 VAN
DAC_LFSR_BITO LFSRELAL0AE F7
DAC _LFSR_BITSx
- 0 - - LFSRETAA [x:0]F bt i
Az {out}
‘ .
& [EE
‘ .

f4n:
[* configure DACO LFSR noise mode */

dac_lIfsr_noise_config(DACO0, DAC_LFSR_BITO);

140




Z

GigaDevice

GD32F4xx [E1F A H a5

¥ dac_triangle_noise_config
P ¥dac_triangle_noise_config#iiid I N % -

£ 3-133. B dac_triangle_noise_config

RBAAFR dac_triangle_noise_config
PRARTY void dac_triangle_noise_config(uint32_t dac_periph, uint32_t amplitude);
ThReHhiR DAC= kA e &
PR S i -
A R 5 -
WMASH{in}
dac_periph DACH}&
DACx (x = 0,1) DACAHMBLIEH (x =0,1)
WMASH{in}
amplitude DAC = ff i M 75 I A
DAC_TRIANGLE_ o
AMPLITUDE. x =MAIEE vx = 27-1 (n = 1..12)
i S%{out}
‘ ]
R E{E
‘ ]
il

I* configure DACO triangle noise mode */

dac_triangle_noise_config(DACO, DAC_TRIANGLE_AMPLITUDE_1);

¥ dac_concurrent_enable

PR ¥ dac_concurrent_enableftfiik W, T %

# 3-134. E¥ dac_concurrent_enable

BRHZ R dac_concurrent_enable
BRHR R void dac_concurrent_enable (void);
TiRestiR J R DACKE R AL it
VRS 1as -
A R -
BWAZSH{in}
#H2%{out}
R BB

il hn:
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/* enable DAC concurrent mode */

dac_concurrent_enable();

¥ dac_concurrent_disable

P ¥ dac_concurrent_disabletiid I, T %

% 3-135. ¥ dac_concurrent_disable

R IR dac_concurrent_disable
BREUR T void dac_concurrent_disable(void);
ThReHR R DACHL 2L GE
SavhskAF -
A P R -
BASH{in}
I ZS%{out}
& B {E

%l
/* disable DAC concurrent mode */

dac_concurrent_disable();

B % dac_concurrent_software_trigger_enable

B #dac_concurrent_software_trigger_enablefiid Il N %

# 3-136. ¥ dac_concurrent_software_trigger_enable

R dac_concurrent_software_trigger_enable
Zg- gbRit] void dac_concurrent_software_trigger_enable (void);
ThReHig IR DACHE 3R A fish A
Pas it -
e P R -
BWAZSH{in}
Al SH{out}
R EI{E

filtn:

/* enable DAC concurrent software trigger */
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dac_concurrent_software_trigger_enable();

¥ dac_concurrent_software_trigger_disable

B% %tdac_concurrent_software_trigger disablefik I, F %

R 3-137. B# dac_concurrent_software_trigger_disable

RBAFR dac_concurrent_software_trigger_disable
PRARRY void dac_concurrent_software_trigger_disable (void);
ThReHhiR IF 5 DACHE A A fih K A e
PRiS Jis -
A% F R £ -
HAZH{in}
¥ HZ2H{out}
pAE

fildn:

[* disable DAC concurrent software trigger */

dac_concurrent_software_trigger_disable();

¥ dac_concurrent_output_buffer_enable

P ¥dac_concurrent_output_buffer_enableffiid . %

# 3-138. ¥ dac_concurrent_output_buffer_enable

REZ IR dac_concurrent_output_buffer_enable
BRURTY void dac_concurrent_output_buffer_enable(void);
ThREHR FH K DACHL = Hi 22 i X ff e
Vinis i -
A% 18 P R 80 -
BANSE{in}
Bl SH{out}
IR E{E

(ZLE

/* enable DAC concurrent buffer function */

dac_concurrent_output_buffer_enable();
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¥ dac_concurrent_output_buffer_disable

Pk ¥dac_concurrent_output_buffer _disablefiik Il %

£ 3-139. B dac_concurrent_output_buffer_disable

RBAAFR dac_concurrent_output_buffer_disable
PRARTY void dac_concurrent_output_buffer_disable(void);
ThRed IR DACHE =i th 22 1 [X 4 g
PRiS Jis -
A58 F R £ -
BAZSE{in}
¥ Hi 2% {out}
pAE

fildn:

/* disable DAC concurrent buffer function */

dac_concurrent_output_buffer_disable();

¥ dac_concurrent_data_set

P ¥dac_concurrent_data_setiffiik I, N %

# 3-140. ¥ dac_concurrent_data_set

REZ IR dac_concurrent_data_set
void dac_concurrent_data_set(uint32_t dac_align, uint16_t dataO, uint16_t
HRHURRY
datal);
ThREHR I DACH 3 i He s 1 &
otk -
A FH R -
MANSH{in}
dac_align X S
DAC_ALIGN_8B_R 8L i dsi A5 f 55
DAC_ALIGN_12B
- R -~ 124 H s 7 X 5%
DAC_ALIGN_12B L 1247 53 /e X 5%
MASH{in}
data0 5 NDACO 1 $ ¥
MASH{in}
datal 5 NDACL I ##
A3 {out}
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R AME

il an:
/* set DAC concurrent mode data holding register value */

dac_concurrent_data_set(DAC_ALIGN_8B_R, 0xff, Oxff);

¥ dac_concurrent_interrupt_enable

Pk ¥dac_concurrent_interrupt_enablef#iid W, % :

* 3-141. ®# dac_concurrent_interrupt_enable

[Ec @S dac_concurrent_interrupt_enable
RBRTE void dac_concurrent_interrupt_enable(void);
TheeHR I % DACHKE b b7 (i g
ekt -
A P R 4 -
HAZSH{in}
¥ HiZ2¥{out}
i EME

(LUE
/* enable DAC concurrent interrupt funcution */

dac_concurrent_interrupt_enable();

¥ dac_concurrent_interrupt_disable

i #dac_concurrent_interrupt_disable#ifii i, %

* 3-142. E# dac_concurrent_interrupt_disable

Bl 840N dac_concurrent_interrupt_disable
RHRTE void dac_concurrent_interrupt_disable(void);
Bl): 2% It R DACHE 1l 45 Ak
vinve: Ji -
A R -
WASH{in}
‘ 2% {out}
‘ ]
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R AME

.

/* disable DAC concurrent interrupt funcution */

dac_concurrent_interrupt_disable();

¥ dac_flag_get

M ¥dac_flag_getiiid I T~ %

#* 3-143. EK# dac_flag_get

R dac_flag_get
RBRTE FlagStatus dac_flag_get(uint32_t dac_periph);
ThRedtid FKEUDACH: &AL (DAC DMA N b &)
yinvs i -
A A R 4 -
BASH{in}
dac_periph DACH%
DACx (x = 0,1) DAC/MEIESE (x=0, 1D
¥ HiZ2¥{out}
‘ R
& [E B
FlagStatus | SET 5 RESET

Bil4n:
* get the DACO flag bit */

FlagStatus flag_value;

flag_value = dac_flag_get(DACO);

% dac_flag_clear

¥ #dac_flag_clearfiiit I~

R 3-144. ¥¥ dac_flag_clear

B4R dac_flag_clear
R BT void dac_flag_clear(uint32_t dac_periph);
DResiiR HBRDACKREAL (DAC DMA Fiitr £
Vi e Jig -

B RS -

MASH{in}
dac_periph DACH}M
DACx (x = 0,1) DACHMEIESE (x =0, 1D
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2% {out}

R AME

LR
[* clear the DACO flag bit */

dac_flag_clear(DACO);

¥ dac_interrupt_enable
pF¥dac_interrupt_enablef#iid I N %

* 3-145. K dac_interrupt_enable

R dac_interrupt_enable
RBRTE void dac_interrupt_enable(uint32_t dac_periph);
TheeHR DACHliif (DAC DMA R i) fiifie
yinuS i
M FH R 4
WMASH{in}
dac_periph DAC4MX
DACX (x = 0,1) DACAh&IL#E (x=0,1)
i 2%{out}
|
p A=A
|

(LUE
/* enable DACO interrupt */

dac_interrupt_enable(DACO);

¥ dac_interrupt_disable
P ¥ dac_interrupt_disableftiik I, T %

£ 3-146. E¥ dac_interrupt_disable

R dac_interrupt_disable
RBURTE void dac_interrupt_disable(uint32_t dac_periph);
ThRestid DACHIf (DAC DMATF %) %56k
Vi e Jig
A R
BWAZSH{in}
dac_periph DAC#HMA
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DACX (x=01) | DACHME#E# (x =0,1)
2% {out}
R EE
il

[* disable DACQO interrupt */

dac_interrupt_disable(DACO);

B % dac_interrupt_flag_get

PR ¥ dac_interrupt_flag_get#iliif W, %

R 3-147. ®H dac_interrupt_flag_get

R dac_interrupt_flag_get
RBRTE FlagStatus dac_interrupt_flag_get(uint32_t dac_periph);
ThRedtid FREUDACH bR &L (DAC DMA i Hh ibs 47D
Vinve: Jig -
M FH R4 -
HAZSH{in}
dac_periph DACH%
DACx (x = 0,1) DACHMIILEHE (x =0, 1)
s 2%{out}
‘ ]
p A=A
FlagStatus | SET 5 RESET

Biltn.

[* get the DACO interrupt flag bit */

FlagStatus flag_value;

flag_value = dac_interrupt_flag_get(DACO);

B %L dac_interrupt_flag_clear

Pk ¥dac_interrupt_flag_cleardifiik I, F %

£ 3-148. ¥ dac_interrupt_flag_clear

BT dac_interrupt_flag_clear
RBRTE void dac_interrupt_flag_clear(uint32_t dac_periph);
Bl): 2% TEFRDACH IR &AL (DACODMA i b Wi b A7)
vinve: Jia -

A F R A -

148




Z

GigaDevice GD32F4xx ’ﬁ:ﬁ’fﬁﬁﬁ TEIT%
WMASH{in}
dac_periph DACAMX
DACx (x = 0,1) DACHMEIER: (x =0, 1)
I S%{out}
R E{E
LR
[* clear the DACO interrupt flag bit */
dac_interrupt_flag_clear(DACO);
3.7. DBG
R R G B R (AR LB TR s T — /MR . 79 3.7, 743k T DBG Y%
fFaspIFR, #H13.7.25 DBGJE i k17 Ui B o
3.7.1. HMEEF AR UL
DBGaF A7 #4132 41 N & 7 :
#* 3-149. DBG #7E5%
T AR TR
DBG_ID DBG ID# 74+
DBG_CTL DBGHE il &7 4%
3.7.2. AE P R Bt B
DBG% e £ H 4 N & s :
% 3-150. DBG EEH
FERE R e R EHR
dbg_id_get $EDBG_ID# A7 %%

dbg_low_power_enable

BRI AR AT MC U R R H7 D e

dbg_low_power_disable

ZEREARDIFERL S IMC U R 45 D g

dbg_periph_enable

R /M R IIMCU TR (R 7 D) e

dbg_periph_disable

ARBERESM R IIMCUTE R IR T AR

dbg_trace_pin_enable

il BEBRER 51 i i
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s ey

P iR

dbg_trace_pin_disable

ZERERRER 51 7 i

#2527 dbg_periph_enum

£ 3-151. 23K A dbg_periph_enum

R B FR

ThRestR

DBG_FWDGT_HOLD

M KAE IR, ARFFWDGT i $ A i 4

DBG_WWDGT_HOLD

YN RS IERS, RFFWWDGT i $ 3 il 4

DBG_TIMERO_HOLD

PRI IR, SREFTIMEROTHEES THEUE AR

DBG_TIMER1_HOLD

YRS IR, IFTIMERL T2 88 50 A2

DBG_TIMER2_HOLD

MR IR, SREFTIMER2THEES THEUE A

DBG_TIMER3_HOLD

YN RS IR, IFTIMERI TS 51 A2

DBG_CANO_HOLD

AL IF LT, CANOEMCAR A7 3 5 E Bt

DBG_I2C0O_HOLD

LR IER, {R3FI2CORISMBUSIRAAZS, HT-Hik

DBG_[2C1_HOLD

LIS IER, RFI2CIRISMBUSIREAZE, TR

DBG_TIMER4_HOLD

MM IR, (RFFTIMERATHEES THEUE AR

DBG_TIMERS5_HOLD

YN RZAE IR, RFTIMERS T4 % i+ 50l A2

DBG_TIMER6_HOLD

MW IR, (RFFTIMERG TS THEUE AR

DBG_TIMER7_HOLD

YN ISR, RFTIMERT7 T2 88 i+ 50l A2

DBG_CAN1_HOLD

A ZIF L, CANLEMCAR AT 5 1 B e

DBG_TIMER11_HOLD

MPNAE IR, REFTIMERLLVH S HHEUE A AR

DBG_TIMER12_HOLD

M NIRRT, (REFTIMERL21HH 85 1 2 A48

DBG_TIMER13_HOLD

M AE IR, REFTIMERL3 VA HHAUE A2

DBG_TIMER8_HOLD

MR IR, {REFTIMERS TS 88 1 5l A2

DBG_TIMER9_HOLD

WA IR, SRFFTIMERO T THEUE AR

DBG_TIMER10_HOLD

MPNAE IR, REFTIMERLOVH 2% HHAUE A 2R

¥ dbg_id_get

% %dbg_id_getfiiik W T %
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R 3-152. K% dbg_id_get

REAZ TR dbg_id_get
EREUR T uint32_t dbg_id_get(void);
TIReRER Read DBG_ID code register
Vi Yas -
A FH R4 -
WANSH{in}
A S8 {out}
18 BB

uint32_t DBG ID (0-OXFFFFFFFF)

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

id_value = dbg_id_get();

K% dbg_low_power_enable

B #1dbg_low_power_enableffiik Il N %

# 3-153. ¥ dbg_low_power_enable

REZ IR dbg_low_power_enable

RBURET void dbg_low_power_enable(uint32_t dbg_low_power);

DhRedR R TFERE I MCUTE R R EF T 8

Setak A -

A FH R 5 -

BANSE{in}

dbg_low_power RTAERE I IR R
DBG;E:\LNE-EPPOWE IR, BB, TR
DBG_LOW_POWE FEREEMENRA T, OREFH SR, AT
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R_DEEPSLEEP
DBG_LOW_POWE
- - EHNERT, RS ER, TR
R_STANDBY
2% {out}
R EIE
it

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

dbg_low_power_enable(DBG_LOW_POWER_SLEEP);

% dbg_low_power_disable

P #dbg_low_power_disableftiik I, T %

# 3-154. ¥# dbg_low_power_disable

R TK dbg_low_power_disable
HBFT void dbg_low_power_disable(uint32_t dbg_low_power);
DhaediiR SRR DIFER I MC U CRFF T R
Pas it -
e P R -
WS H(in}
dbg_low_power IRTHFERE R IR

DBG_LOW_POWE
R_SLEEP

FEREIRIE AT, PRI A &R, ATREAT

DBG_LOW_POWE
R_DEEPSLEEP

FEVRPEREIRAL S, PRI e, Tt T I

DBG_LOW_POWE
R_STANDBY

RN T, (AR, T AT

S8 out}

IR [EE
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Blhn:

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

dbg_low_power_disable(DBG_LOW_POWER_SLEEP);

¥ dbg_periph_enable

B #dbg_periph_enablefffiik Il N3 :

X 3-155. K# dbg_periph_enable

BREZ K dbg_periph_enable
HRERTE void dbg_periph_enable(dbg_periph_enum dbg_periph);
DiResid RSN MCUTR (R EF D) fE
SRk -
G NEDE -
WMASH{in}
dbg_periph Peripheral refer to Z 3-151. #¢2¥2%%dbg periph_enum

DBG_FWDGT_HOL
D

HNZIFIER, RFFFWDGTHHEas i o

DBG_WWDGT_HO
LD

YN RS IER, RFFWWDGT i $ 3 il 4

DBG_CANx_HOLD

MM AZIF IR, CANXER IS A7 17 4% 52 b i i

DBG_I2Cx_HOLD

N IR, fREI2CX (x=0,1) HISMBUSIREAZS, TR

DBG_TIMERX_HOL
D

NIRRT, REFTIMERX TS T BUE AL
(x=0,1,2,3,4,5,6,7,8,9,10,11,12,13)

¥ 2% {out}

B EE

it

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

dbg_periph_enable(DBG_TIMERO_HOLD);
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¥ dbg_periph_disable

B #dbg_periph_disablefiiid I, T %

R 3-156. K% dbg_periph_disable

BREZ K dbg_periph_disable
RBRTY void dbg_periph_disable(dbg_periph_enum dbg_periph);
ThRedhig RSN IIMCUTAR (R Th 8
Sah kA -
VDR -
WMASH{in}
dbg_periph Peripheral refer to Z 3-151. #¢2¥2%%dbg periph _enum

DBG_FWDGT_HOL
D

HNZIFIER, RFFWDGTHHEas i o

DBG_WWDGT_HO
LD

LN RS IERS, RFFWWDGT i $ 3 il 4

DBG_CANx_HOLD

A RZIF IR, CANxER Y A 7 a8 b iclidis (x=0,1)

DBG_I2Cx_HOLD

N IR, fREEI2Cx (x=0,1) HISMBUSIREAZS, TR

DBG_TIMERX_HOL
D

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

¥ 2% {out}

R EME

Biltn.

/* disable peripheral behavior when the mcu is in debug mode */

dbg_periph_disable(DBG_TIMERO_HOLD);

% dbg_trace_pin_enable

% %dbg_trace_pin_enablefifii Il F %

# 3-157. ¥ dbg_trace_pin_enable

EREAATR

dbg_trace_pin_enable
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R void dbg_trace_pin_enable(void);
TheeHiR A BB PRI 51 B4 L
VRLT Has
A FH R4
BAZSE{in}
2% {out}
pAE
it

[* enable trace pin assignment */
dbg_trace_pin_enable();
% dbg_trace_pin_disable

B #dbg_trace_pin_disablefiik Il N #:

# 3-158. X% dbg_trace_pin_disable

REZ IR dbg_trace_pin_disable
RBRETE void dbg_trace_pin_disable(void);
DR ARAE IR 51 2 T
Sevkfr
A% 18 P R 80
WANSH{in}
2% {out}
R [EME
4.
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/* disable trace pin assignment */

dbg_trace pin_disable();

3.8. DCI

B i kim0 — AN EPE AT, W RUNEC 304G Sk R MR B4 (5 2. . DCIZF A7 2341
ZEAE % 53.8.1, DCIEF R B H| 54 245 3.8.2,

3.8.1. A B2 Ui B

DCIZF A7 28 H1 41 N R :
# 3-159. DCI #Ff782
TR AH FEHR
DCI_CTL DCIE | 27 {7 4%
DCI_STATO DCIRA A 7450
DCI_STAT1 DCLRA T 7251
DCI_INTEN DCIH W7 i 27 47 4%
DCI_INTF DCIH Wik & 27 1725
DCI_INTC DCIH B bk 537 b 7 7 2%
DCI_SC DCIFI S 75 47 5%
DCI_SCUMSK DCIFE 15 5t i & A7 4%
DCI_CWSPOS DCIHBY & s hr B 75 748
DCI_CWSZ DCIF B & 1 R/ EFAE A
DCI_DATA DCI i Z 7 o%

3.8.2. A1 P BR B0 B

DCIE s B 5 R 40 T R P :
# 3-160. DCI EER ¥
PR B A4 TR FE R R
dci_deinit S AiDCI
dei_init ML DCIZF A7 43
dci_enable i fEDCIZhRE
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PE R R FE R R
dci_disable K:AEDCIZfiE
dci_capture_enable £ fEDCIR TR Ih g
dci_capture_disable FrAEDCIH K ThRE
dci_jpeg_enable {##DCI JIPEGHE
dci_jpeg_disable K:6EDCI JPEGHER
dci_crop_window_enable ffReH BT & L D)Re
dci_crop_window_disable BB % I D
dci_crop_window_config B B DCIF B & [ Dhfe
dci_embedded_sync_enable e AR R PR
dci_embedded_sync_disable R e A R (R PR X
dci_sync_codes_config TE P R (A5 T I L A AP
dci_sync_codes_unmask_config TE P % AP A T T B R B il R 25 D
dci_data_read SEEYDCIEE a7 47 5%
dci_flag_get SRR EARE
dci_interrupt_enable {f5E4E % FIDCIH by
dci_interrupt_enable FrfeTE 2 BIDCIHR
dci_interrupt_flag_get SREUHR 58 1 b &
dci_interrupt_flag_clear TEBR YR E M AR &

ZEHJ4k dci_parameter_struct

* 3-161. £k dci_parameter_struct

R BFR ThResR

DCI3kEUE: DCI_CAPTURE_MODE_CONTINUOUS /

capture_mode
DCI_CAPTURE_MODE_SNAPSHOT

el % $E: DCI_CK_POLARITY_FALLING /

clock_polarit
—porarty DCI_CK_POLARITY_RISING

KPR M DCI_HSYNC_POLARITY_LOW /
hsync_polarity

DCI_HSYNC_POLARITY_HIGH
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vsync_polarity

T H AR SR DCI_VSYNC_POLARITY_LOW /
DCI_VSYNC_POLARITY_HIGH

frame_rate

MiFKEG#E 2R : DCI_FRAME_RATE_ALL / DCI_FRAME_RATE_1 2

/ DCI_FRAME_RATE_1_4

interface_format

A AKLRE D #X: DCI_INTERFACE_FORMAT_8BITS/
DCI_INTERFACE_FORMAT_10BITS /
DCI_INTERFACE_FORMAT_12BITS /

DCI_INTERFACE_FORMAT_14BITS

& dci_deinit
PR %¥dci_deinithiiik I %

#* 3-162. E¥ dci_deinit

[Ec @2 dci_deinit
R BR T void dci_deinit(void);
ThgedR S ADCI
yinuS: i -
M FH R4 .
MASH{in}
i SH{out}
P
i4n .
/* DCI deinit */
dci_deinit ();
B dei_init
PR #idci_initftid WL 3R
£ 3-163. B dci_init
BT dci_init

158



Z

GigaDevice

GD32F4xx [E1F A H a5

PR T void dci_init(dci_parameter_struct* dci_struct);
ThgestiR WU LDCIZ A2 3%
oA -
GV -

HWASH{in}
dci_struct DCIZ ¥ a4 F Ak

2% {out}

IR EE

it

/[* initialize DCI registers */

dci_parameter_struct dci_struct;

dci_struct.capture_mode = DCI_CAPTURE_MODE_CONTINUOUS;
dci_struct.clock_polarity = DCI_CK_POLARITY_RISING;
dci_struct.hsync_polarity = DCI_HSYNC_POLARITY_LOW;
dci_struct.vsync_polarity = DCI_VSYNC_POLARITY_LOW;
dci_struct.frame_rate = DCI_FRAME_RATE_ALL;
dci_struct.interface_format = DCI_INTERFACE_FORMAT_8BITS;

dci_init (&dci_struct);

¥ dci_enable

PR ¥dci_enabledffiid i~ % -

R 3-164. KH dci_enable

R dci_enable
R void dci_enable(void);
TheeHR i EEDCITIRE
i Jis -

A A R )
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WASH{in}

#H S {out}

R AME

54
/* enable DCI function */

dci_enable( );
¥ dei_disable

PR ¥dci_disablefffiik .~ &

£ 3-165. ¥ dci_disable

R B dci_disable
R BR T void dci_disable(void);
TiRettiid disable DCI function
Vi Y
AR A R
#MASH{in}
¥ Z2H{out}
IR EUE

i 4n:
/* disable DCI function */

dci_disable( );

% dci_capture_enable

P% #tdci_capture_enablediiik W~ %
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# 3-166. K dci_capture_enable

R AR dci_capture_enable
R void dci_capture_enable(void);
ThRedid 1 FEDCHH 3R T g
ekt
R P R
WASH{in}
IHZS%{out}
& B {E

il :
[* enable DCI capture */

dci_capture_enable( );

¥ dci_capture_disable
B #dci_capture_disabledffiid I~ % -

* 3-167. E¥ dci_capture_disable

AR dci_capture_disable
RBRTE void dci_capture_disable(void);
Thgeid FrHEDCHH $KIh B
Vi {as
A58 P R
BWASH{in}
2% {out}
& EIE
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LR
/* disable DCI capture */

dci_capture_disable( );

¥ dci_jpeg_enable
PR #dci_jpeg_enabledifiid WL T 3R

3+ 3-168. K dci_jpeg_enable

R dci_jpeg_enable
RBRTE void dci_jpeg_enable(void);
TiRetid ffifEDCI IPEGIhfE
Sarsktt
A5 18 F R
WMASH{in}
¥ 2% {out}
& [E{E

4
/* enable DCI jpeg mode */

dci_jpeg_enable( );
& dci_jpeg_disable

¥ %dci_jpeg_disabledtiid W~ %:

£ 3-169. K ¥ dci_jpeg_disable

R dci_jpeg_disable
RBETY void dci_jpeg_disable(void);
Bl): 2% FxfEDCI IPEGHE R,

Fe R AF
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AR

BAZSE{in}

2% {out}

B EE

il
[* disable DCI jpeg mode */

dci_jpeg_disable( );

¥ dci_crop_window_enable

PR %dci_crop_window_enableffiid Il T %

# 3-170. B¥ dci_crop_window_enable

R dci_crop_window_enable
BHETE void dci_crop_window_enable(void);
ThReR R BT & L Dhfe
Fe Rk AF
e F R
WS H{in}
#is%{out}

B EE

(LR
/* enable cropping window function */

dci_crop_window_enable( );
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¥ dci_crop_window_disable

PR #dci_crop_window_disablediiik i, N % :

R 3-171. B# dci_crop_window_disable

R dci_crop_window_disable
R R T void dci_crop_window_disable(void);
ThgedtiR PR RE I E D ThRe
e dktt -
M FH R4 -
HAZSH{in}
¥ HiZ2¥{out}
AN

il :
[* disable cropping window function */

dci_crop_window_disable( );

BR# dci_crop_window_config

B #dci_crop_window_configfiik Il K #:

# 3-172. ®H dci_crop_window_config

R dci_crop_window_config
EHETY void dci_crop_windo-vv_cor.ﬁig(uir-1t16_t stért_x, Lfint16_t start_y, uint16_t
size_width, uintl6_t size_height);
0] it 5y Mt E DCIFE Y 7 H Zhfe
VRS s -
AR -
WASH{in}
start_x & ARGk
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WASH{in}

start_y [CARE:SI=N Y EhE NN
MANSH{in}
size_width KPR
WMASH{in}
size_height [EIRERER NN
#is4{out}
& B {H

.

* config DCI cropping window */

dci_crop_window_config (0x800, 0x600, 0x100, 0x100);

K% dci_embedded_sync_enable

¥ #dci_embedded_sync_enablefifiik I, T #:

# 3-173. K ¥ dci_embedded_sync_enable

R dci_embedded_sync_enable
BHETE void dci_embedded_sync_enable(void);
TR fHRE P iR [ 5 A5
Vinve: Jig
A% F R A
#MASH{in}
A SH{out}
& BB

i :
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/* enable embedded synchronous mode */

dci_embedded_sync_enable( );

K% dci_embedded_sync_disable

P #dci_embedded_sync_disablefiiik I, T %

£ 3-174. ¥# dci_embedded_sync_disable

R B FR dci_embedded_sync_disable
R void dci_embedded_sync_disable(void);
TheeR Wi A P i A 2D A
VN Jid -
A F R .
WASH{in}
i S 4{out}
R E{E

Biltn.

[* disable embedded synchronous mode */

dci_embedded_sync_disable( )

BKi% dci_sync_codes_config

B #dci_sync_codes_configfiid I N #:

# 3-175. ®# dci_sync_codes_config

R dci_sync_codes_config
void dci_sync_codes_config(uint8_t frame_start, uint8_t line_start, uint8_t
line_end, uint8_t frame_end);
BPl:(i:3% TE PR [R5 R0 N L B A A5 R
ynve hs -
A FH R 5 -

HMASH{in}
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frame_start

TE R R P A AE 46 1

WMASH{in}

line_start TE P ik AP AR AT AT AR TS
WMASH{in}

line_end FE WK AP A A7 4 LTS
MANSH{in}

frame_end FE R [F) 25 A i 24 155
i S%{out}

R EE

it

/* config synchronous codes in embedded synchronous mode */

dci_sync_codes_config (0x10, 0x10, 0x20, 0x20)

B % dci_sync_codes_unmask_config
B #dci_sync_codes_unmask_configfiii I K% :

* 3-176. ¥ dci_sync_codes_unmask_config

R dci_sync_codes_unmask_config

void dci_sync_codes_unmask_config(uint8_t frame_start, uint8_t line_start,

L8 uint8_t line_end, uint8_t frame_end);
ThReR TE PR [R5 BT L B 7 i R) 22 1
Vinve: Jig -

B RS -

BASE{in}

frame_start

7E PR [ 20 Ui 4

BASE{in}

line_start

T PR [P A AT R 4R Y

EWAZH{in}
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line_end

FE R [R P A AT 25 1R 1

BAZSE{in}

frame_end

TE R [R5 1B

2% {out}

B EE

.

[* config synchronous codes unmask in embedded synchronous mode */
dci_sync_codes_unmask_config (0x10, 0x10, 0x20, 0x20)

PR dci_data_read

PR ¥dci_data_readfiiik W T %

xR 3-177. ®# dci_data_read

R dci_data_read
R uint32_t dci_data_read(void);
Thgeid U DCI%HE 77 17 o
it g -
A% F R A .
#MASH{in}
¥ 2% {out}
& EI{E
uint32_t 0X00 — OXFFFFFFFF

4
/* read DCI data register */

uint32_t data = dci_data_read( );
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¥ dei_flag_get
PR ¥dci_flag_getfifiid WL~ &

® 3-178. ®# dci_flag_get

R dci_flag_get
PR T FlagStatus dci_flag_get(uint32_t flag);
Thgedtig SRR b &
e dktt -
M FH R4 -
WMASH{in}
flag DClItz#&
DCI_FLAG_HS AEEPATIRES
DCI_FLAG_VS AP EATIRES
DCI_FLAG_FV FIFOHB %X
DCI_FLAG_EF it 4
DCI_FLAG_OVR FIFOiii
DCI_FLAG_ESE BB ZE S
DCI_FLAG_VSYNC I [F) 20
DCI_FLAG_EL 1744
I S%{out}
& [E B
FlagStatus SETE{RESET
#i4n .

I* get specified flag */

FlagStatus status = dci_flag_get (DCI_FLAG_HS);

B % dci_interrupt_enable

Bk %dci_interrupt_enableftiid I, %
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#£ 3-179. B dci_interrupt_enable

R B FR dci_interrupt_enable
R void dci_interrupt_enable(uint32_t interrupt);
ThRedid e R+ 2 DCIH
VRS s -
GV -
MASH(in}
interrupt DCIH
DCI_INT_EF it 45 5 P T AR 7
DCI_INT_OVR FIFOi i Wbz &
DCI_INT_ESE P R0 [ 25 R v TR 75
DCI_INT_VSYNC e B [ A0 Hh s
DCI_INT_EL AT S Wrbr
i S%{out}
R EI{E
(LUE

/* enable specified DCI interrupt */

dci_interrupt_enable (DCI_INT_EF);

¥ dci_interrupt_disable

PR %dci_interrupt_disableifiid i, % :

£ 3-180. EK# dci_interrupt_disable

BT dci_interrupt_disable
REURTE void dci_interrupt_disable(uint32_t interrupt);
Drfe R BRBESR E HIDCIH T
SRR -
AR .
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WASH{in}
interrupt DCI interrupt
DCI_INT_EF 25 TR WA
DCI_INT_OVR FIFO%i t H Wb &
DCI_INT_ESE DY A R 20 1 R AR
DCI_INT_VSYNC B[Pt Widn &
DCI_INT_EL AT EE R BThR &
HZS%{out}
p IR

it

/* disable specified DCI interrupt */
dci_interrupt_disable (DCI_INT_EF);

K% dci_interrupt_flag_get
B #dci_interrupt_flag_getfiiik L N %

# 3-181. ¥ dci_interrupt_flag_get

R dci_interrupt_flag_get

RBE T FlagStatus dci_interrupt_flag_get(uint32_t interrupt);

ThReR SRR E 1 Hh W 2

Vinve: Jig -

A% F R A -
BASE{in}
interrupt DCIH Wt
DCI_INT_FLAG_EF &5 TR e WA

DCI_INT_FLAG_OVR FIFOR H i &
DCI_INT_FLAG_ESE PN A (R D A R R AR
DCI_INT_FLAG_VSYN T H [0 bR &
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C

DCI_INT_FLAG_EL

(FE T U LT

2% {out}

B EE

FlagStatus

SETE(RESET

.

I* get specified interrupt flag */

FlagStatus status = dci_interrupt_flag_get (DCI_INT_FLAG_EF);

BR % dci_interrupt_flag_clear

PR #dci_interrupt_flag_clearftfii® I, F %

£ 3-182. B dci_interrupt_flag_clear

R dci_interrupt_flag_clear
RHET void dci_interrupt_flag_clear(uint32_t interrupt);
ThReR BT E r b R
SeRE A -
L NERE -
HMANSH{in}
interrupt DCIH i
DCI_INT_FLAG_EF i 45 B s s

DCI_INT_FLAG_OVR

FIFO%i H H Wrbr &

DCI_INT_FLAG_ESE

P HR RS R 20 B R R b

DCI_INT_FLAG_VSYN

c T L [F) 0 Wb s
DCI_INT_FLAG_EL TSR TR &
S out}
& [E{E
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#i4n:
[*clear specified interrupt flag */
dci_interrupt_flag_clear (DCI_INT_FLAG_EF);
3.9. DMA
DMA¥z i s H At 1 — P 2R (1) 77 SUAE SN FNAF A 25 2 8] B8 170 2% A4 245 2 (R A5 Ha 2000
MAEFRCPUM N, MIIECPUR] LA EfEA B HAD R Dhae b F173.9.14418 T DMAR &
frash, #413.9.25 DMAE R EGHAT Ui .
3.9.1. SR BT AR AR UL
DMAZF A7 51 R0 T K i :
# 3-183. DMA 758
WAL AR RA
DMA_INTF W AR AL A AT AR
DMA_INTF SR Y TR VA ¥ e
DMA_INTC AR B AL PR AR
DMA_CHxCTL
T P ) A2
(x=0..7)
DMA_CHxXCNT . .
JHEXT T2
(x=0..7)
DMA_CHxPADDR )
T IE XA I b 25 A7 2%
(x=0..7)
DMA_CHxMOADDR i
- TR IE XA (il AR 0L H It 2 A7 2%
(x=0..7)
DMA_CHxM1ADDR )
A XA 2 LI ] 27 17 2%
(x=0..7)
DMA_CHXxFCTL ‘
- JHIBEX FIFO¥& I % /7 2%
(x=0..7)
3.9.2. A5 R R Ut B
DMAJE & 51 2 a0 R R s
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# 3-184. DMA ERH

PE R B AR

B iR

dma_deinit

HALDMA—ANEIE 1T A 2 77 4

dma_single_data_mode_init

DMA 5 A S Ly aa 1L

dma_multi_data_mode_init

DMAZ Huifi 1% 4 i XA 4m 16

dma_periph_address_config DMA#} & 3 Hh il B
dma_memory_address_config DMATFfifr #5 5 Hh ik i &
dma_transfer_number_config DMATE ZE A& S s S i B
dma_transfer_number_get DMAZE B AL 5y B B3R HL
dma_priority_config DMAJBIE i e i &

dma_memory_burst_beats_config

At A 1 B SR AR T R O

dma_periph_burst_beats_config

G B SRR AR AT A

dma_memory_width_config

A7 fifa A Hodle 9 FE e B

dma_periph_width_config

A S s e LG B

dma_memory_address_generation_co

nfig

APt e T bk LA B

dma_peripheral_address_generation_
config

St bk i e B

dma_circulation_enable

DMATE PR A% st =0

dma_circulation_disable

DMATE P& st = 2k B

dma_channel_enable

dma_channel_disable

dma_transfer_direction_config

DMAH & FOHE AL 7 7 e &

dma_switch_buffer_mode_config

DMATT fifi &A% S o X C &

dma_using_memory_get

DMATHi#s sz X 3R

dma_channel_subperipheral_select

DMAH I8 4 MK 1 RE i 5

dma_flow_controller_config

DMAfE A 1l S e B

dma_switch_buffer_mode_enable

DMATfifs ) it A e

dma_fifo_status_get

DMA FIFOIRZAS3KEL
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dma_flag_get

DMAH IE A s 25 AL 3L

dma_flag_clear

DMAHTE & bR EALE bR

dma_interrupt_flag_get

DMAEIE % i v W 2547 31X

dma_interrupt_flag_clear

DMA JHIE & ¥ Widn £ A1 bR

dma_interrupt_enable DMAH BT R
dma_interrupt_disable DMAH i & fig
ZE#4& dma_multi_data_parameter_struct
* 3-185. £k dma_multi_data_parameter_struct
B R 4R Tnkestid
periph_addr AL
periph_width AR AL i v
periph_inc AMEERE AR R VR
memory0_addr 172505 Hi b
memory_width FEAE A B A T T

memory_inc

A e ik 2E BRAE R K

memory_burst_widt
h

A7 At e 1 B SR SR

periph_burst_width

A B R RY

critical_value

DMA FIFOZ fE a8k

circular_mode DMATE A1
direction DMAE T8 H 4 A4 4617 17
number DMAH 1 H4f 4% i 4
priority DMAHIE L Ja 4

#5444k dma_single_data_parameter_struct

R 3-186. £k dma_single_data_parameter_struct

IR BFR ThReFR
periph_addr AR FE B
periph_inc AN IR A R AR 2
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memory0_addr TEAit 20 M b
memory_inc TEf ge bk A R g X
perpRmemen-e M
circular_mode DMATE A5
direction DMAH T8 $ 4 4 4 7 17
number DMAH 1 #0485 4% i 4
priority DMAEIE 1 S
B ¥ dma_deinit
PR %dma_deinitfid L T3
* 3-187. B# dma_deinit
AR dma_deinit
Eig- gkl void dma_deinit(uint32_t dma_periph, dma_channel_enum channelx);
DigefR S ALDMA—ANIEIE )T 2547 4
SovhkA P
AL L P
WMASH{in}
dma_periph DMA#M&
DMAX(x=0,1) DMA#ME %+
MASH{in}
channelx DMA# &
DMA_CHXx(x=0..7) DMAH i %%
#HisH{out}
R EME
(LR

/* DMAO channelO initialize */

dma_deinit(DMAO, DMA_CHO);
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B ¥ dma_single_data_mode_init
P ¥dma_single_data_mode_initf#iik I %

X 3-188. B dma_single_data_mode_init

R IR dma_single_data_mode_init
TR void dma_single_data_m?de_init(uint32_t dma_periph,(#n?a_channel_enum
channelx,dma_single_data_parameter_struct* init_struct);
ThRedhig DMA S A& 4B Qv ah 1L
Sath kA
GBS
WMASH{in}
dma_periph DMA4H %
DMAX(x=0,1) DMA#ME LR
MASH{in}
channelx T8 E WAL FIDMATEIE
DMA_CHx(x=0..7) DMAJE & 3% £
isH{in}
init struct VIR EE IR, S5 IN RS % 2 3-186. M
- dma single data parameter struct
S %{out}
R EE

Biltn.

/[* initialize DMA single data mode */
dma_single_data_parameter_struct dma_ single_data_struct;
dma_single_data_mode_init(DMAx0, DMA_CHO, &dma_ single_data_struct);

F ¥ dma_multi_data_mode_init

k¥ dma_multi_data_mode_initi#iik 1. T %
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# 3-189. ¥ dma_multi_data_mode _init

REZ TR dma_multi_data_mode_init
R void dma_multi_data_mode_init(uint32_t dma_periph,dma_channel_enum
channelx,dma_multi_data_parameter_struct* init_struct);
ThReHR DMAZ $i A&t X w14 tL
etk
B R
WASH{in}
dma_periph DMA#Mi
DMAX(x=0,1) DMAZM& I
WMASH{in}
channelx DMA#TE
DMA_CHx(x=0..7) DMAJE & 3% £
WMASH{in}

init_struct

YRt as TR, SRR A S %5 & 3-185. A4

dma multi data parameter struct

¥ 2% {out}

R EME

it

/* initialize DMA multi data mode */

dma_multi_data_parameter_struct dma_ multi_data_struct;
dma_init(DMAQO, DMA_CHO, & dma_ multi_data_struct);

% dma_periph_address_config

P ¥dma_periph_address_configftiid . % :

# 3-190. ¥ dma_periph_address_config

ERBAATR

dma_periph_address_config

HRHUR R

void dma_periph_address_config(uint32_t dma_periph,

dma_channel_enum channelx, uint32_t address);
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ThReHR DMAJM & JE s 1T B
Sath A
e F PR 4
#MANSH{in}
dma_periph DMAJ
DMAX(x=0,1) DMAZM& I
#MANSH{in}
channelx DMAjH &
DMA_CHXx(x=0..7) DMAHE I8 #
M\ H{in}
address AR IR
sz out}
B EE

Biltn.

#define BANKO_WRITE_START_ADDR

dma_periph_address_config(DMAO, DMA_CHO, BANKO_WRITE_START_ADDR);

((uint32_t)0x08004000)

% dma_memory_address_config

B #¥dma_memory_address_configitiik I F % -

# 3-191. ®# dma_memory_address_config

BRBATR dma_memory_address_config
void dma_memory_address_config(uint32_t
PR R dma_periph,dma_channel_enum channelx,uint8_t memory_flag,uint32_t
address);
LhREHR DMAfFfits # i H hiFiC
PSS
A FH R 5
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MASH(in}
dma_periph DMA%ME
DMAX(x=0,1) DMAZM& I
MASH{in}
channelx DMAjH i
DMA_CHx(x=0..7) DMAJH & 1% £
MASH{in}
memory_flag DMATEft 2%
DMA_MEMl())RY_x(x:O, DMAZS (458 1
MASH{in}
address TR A EE bk
sz out}
IR E{E

Biltn.

uint8_t g_destbuf[TRANSFER_NUM];

dma_memory_address_config(DMAO, DMA_CHO, DMA_MEMORY _0, (uint32_t) g_destbuf);

% dma_transfer_number_config

2 #dma_transfer_number_configfifiit I, %

# 3-192. K# dma_transfer_number_config

PR FR dma_transfer_number_config
void dma_transfer_number_config(uint32_t
AR R _ .
dma_periph,dma_channel_enum channelx,uint32_t number);
DIReiR DMATE S AL Bs 2 &
PSS
A FH R 5
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WASH{in}

dma_periph DMA#} &
DMAX(x=0,1) DMAZM& I
WASH{in}
channelx DMAH# 1&
DMA_CHx(x=0..7) DMAJH & 1% £
WMASH{in}
number DMA T EAL A £
0-Oxffff Hn A
A S8 {out}
p IR
fl4n:
#define TRANSFER_NUM 0x400

dma_transfer_number_config(DMAO, DMA_CHO, TRANSFER_NUM);

BKi% dma_transfer_number_get

B ¥dma_transfer_number_getiffiid I, %

* 3-193. ¥# dma_transfer_number_get

REZ IR dma_transfer_number_get
AR uint32_t qma_transfer_number_get(uintSZ_t
dma_periph,dma_channel_enum channelx);

TiREHiR DMA T ELAE 4 S Hai
SR

AP P B 2

BWAZH{in}
dma_periph DMA#I %
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DMAX(x=0,1) DMAS ik ik 45
WMASH{in}
channelx DMAH &
DMA_CHx(x=0..7) DMAJH I8 1% %
#HSE{out}

R AME

uint32_t(0-Oxffff)

DMARE £ 4% 4 4545 45 (0-Ox(ffff)

it

uint32_t number = 0;

number = dma_transfer_number_get(DMAO, DMA_CHO);

¥ dma_priority_config

PR %¥dma_priority _configfifiid I, %

£ 3-194. ¥H dma_priority_config

BRBATR dma_priority_config
R void dma_priority_config(uint327t dma_p(.eri;-)h, dma_channel_enum
channelx, uint32_t priority);
DIgeHiR configure priority level of DMA channel
SovhkA
A FH R 5
WMASH{in}
dma_periph DMA#NE
DMAX(x=0,1) DMA#MA B
MASH(in}
channelx DMAJHIE
DMA_CHx(x=0..7) DMAJEIE % F
MASH{in}
priority JEIE RS
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DMA_PRIORITY_LOW Rt
DMA_PRIORITY_MEDI

- - Tk a4k

UM

DMA_PRIORITY_HIGH A%
DMA_PRIORITY_ULTR L

- - WL g

A_HIGH
HHS4{out}
AN

it

dma_priority_config(DMAO, DMA_CHO, DMA_PRIORITY_ULTRA_HIGH);

¥ dma_memory_burst_beats_config

P %¥dma_memory_burst_beats_configffiid L %

£ 3-195. ¥# dma_memory_burst_beats_config

REZ IR dma_memory_burst_beats_config
AR voisi dma_memory_burst_beats_config-(uint32_t
dma_periph,dma_channel_enum channelx,uint32_t mbeat);
TiRestiR A I R R A AT B B
SRt
GO
MASH{in}
dma_periph DMA#Mi
DMAX(x=0,1) DMASME L
BANSE{in}
channelx DMAIEIE
DMA_CHx(x=0..7) DMAJEJH i £
MANSH{in}
mbeat Ao R R A R
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DMA_MEMORY_BURS
T_SINGLE

Fft A B — 1k

DMA_MEMORY_BURS
T 4 BEAT

frfifi e A0 B 5 R Al

DMA_MEMORY_BURS
T 8 BEAT

TP as 8 B o Rk Ak

DMA_MEMORY_BURS
T_16_BEAT

1At S 161 B 2R A Ak

¥ HZ2H{out}

R EME

it

dma_memory_burst_beats_config (DMAO, DMA_CHO, DMA_MEMORY_BURST_8_ BEAT);

B dma_periph_burst_beats_config
P %¥dma_periph_burst_beats_configffiit I, %

£ 3-196. ¥ dma_periph_burst_beats_config

REZ IR dma_periph_burst_beats_config
AR voi-d dma_periph_burst_beats_config (-uint32_t
dma_periph,dma_channel_enum channelx,uint32_t pbeat);
TiRestiR A B AR R T IO B
FERFKM
GO
BANSE{in}
dma_periph DMA#Mx
DMAX(x=0,1) DMASME L
BANSE{in}
channelx DMAjH &
DMA_CHx(x=0..7) DMAJEJH i £
MANSH{in}
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pbeat SR B R R R

DMA_PERIPH_BURST . N
AN B —

_SINGLE
DMA_PERIPH_BURST . N
AN A B SR A

4 BEAT
DMA_PERIPH_BURST . oy i s
AN E8IIE B R K AL

8 BEAT
DMA_PERIPH_BURST . oy i s
AN 1633 B R AR T

16 _BEAT

M S%{out}
R E{E

.

dma_periph_burst_beats_config(DMAO, DMA_CHO, DMA_PERIPH_BURST 8 BEAT):;

¥ dma_memory_width_config
2 #¥dma_memory_width_configfifiit I,

£ 3-197. ®¥dma_memory_width_config

BRBATR dma_memory_width_config
AR void dma_memory_width_config(uin.t32_t dma._periph,dma_channel_enum
channelx,uint32_t msize);
TheeHhid A At e A S 0 98 E TG
SetR% M
B PR 3
WASH(in}
dma_periph DMA#} &
DMAX(x=0,1) DMASMEIEF:
WASH(in}
channelx DMAj#iE
DMA_CHx(x=0..7) DMAJEIHE 1% F
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WASH{in}

msize T A AL AR 55 5

DMA_MEMORY_WIDT
H_8BIT

A7 fif a5 1% K diw 8- bit 58

DMA_MEMORY_WIDT
H_16BIT

Afif w1 H 24 16-bit B 1

DMA_MEMORY_WIDT
H_32BIT

Afi o 1 i 204 32-bit B 1

i S 4{out}

IR B

.

dma_memory_width_config(DMAO, DMA_CHO, DMA_MEMORY_WIDTH_8BIT);

¥ dma_periph_width_config

B #dma_periph_width_configfiiid I, %

# 3-198. ¥ dma_periph_width_config

g e dma_periph_width_config
R void dma_periph_width_c(;(;r:]f:]gel()l:’iZtiif;;_dtn;tv_i;)tehr)i;ph, dma_channel_enum
TheeHhid A Ve A i Kl 96 L C B
SetR% M
A P R 3
MANSH{in}
dma_periph DMA#} &
DMAX(x=0,1) DMASMEIEF:
MANSH{in}
channelx DMA%IE
DMA_CHx(x=0..7) DMASMAEIE R
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WASH{in}

psize

GV A i e v

DMA_PERIPHERAL_W
IDTH_8BIT

VAt fn i 8-bit 5 1

DMA_PERIPHERAL_W
IDTH_16BIT

AN AL H A 16-bit 55

DMA_PERIPHERAL_W
IDTH_32BIT

AN AL H A 32-bit 5

i S 4{out}

IR B

10

dma_periph_width_config(DMAO, DMA_CHO, DMA_PERIPHERAL_WIDTH_8BIT);

¥ dma_memory_address_generation_config

B #¥dma_memory_address_generation_configftiik I N % :

# 3-199. H¥dma_memory_address_generation_config

R dma_memory_address_generation_config
AR \.IOid dma_memory_address_generétion_config(ui.nt32_t |
dma_periph,dma_channel_enum channelx,uint8_t generation_algorithm);
ThREHR FEAEAS T bk FA R B
SovhkA
AR
WASH{in}
dma_periph DMA#} &
DMAX(x=0,1) DMASMEIEF:
MASH(in}
channelx DMAH# &
DMA_CHx(x=0..7) DMAJEIHE 1% F
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WANSH{in}
generation_algorithm A7t ik 2R BB
DMA_MEMORY_INCR

N - AEAH A AR X
EASE_ENABLE
DMA_MEMORY_INCR \
A 25 (8] Hh AR =X
EASE_DISABLE
2% {out}
AN

it

dma_memory_address_generation_config (DMAO, DMA_CHO,
DMA_MEMORY_INCREASE_ENABLE);

B dma_peripheral_address_generation_config

P %¥dma_peripheral_address_generation_configftii& . &

* 3-200. ¥# dma_peripheral_address_generation_config

REZ IR dma_peripheral_address_generation_config
AR v-oid dma_peripheral_address_gener.ation_config(u.intSZ_t |
dma_periph,dma_channel_enum channelx,uint8_t generation_algorithm);
ThReHR bR FHE RN E
etk
L NERE
MASH{in}
dma_periph DMA#Mx
DMAX(x=0,1) DMASMEIEF:
BANSE{in}
channelx DMAIE &
DMA_CHx(x=0..7) DMAJEJH i £
MWAZH{in}
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ASE_DISABLE

generation_algorithm ARk AR R
DMA_PERIPH_INCRE . n
AL B AR
ASE_ENABLE
DMA_PERIPH_INCRE ) N
AL [ 5 Hu kAR

DMA_PERIPH_INCRE
ASE_FIX

S 1B E 4 (JEPWIDTHA HE )

2% {out}

R EME

it

dma_peripheral_address_generation_config (DMAO, DMA_CHO, DMA_PERIPH_INCRE

ASE_ENABLE);

¥ dma_circulation_enable

P %¥dma_circulation_enabledffiit I, %

* 3-201. ¥ dma_circulation_enable

BRHZ R dma_circulation_enable
AR void dma_circulation_enable(uint32_t dma_periph,dma_channel_enum
channelx);
Dgefaid DMAJEH % it X i e
SRt
GO
HMANSH{in}
dma_periph DMA#Mx
DMAX(x=0,1) DMASME L
HMANSH{in}
channelx DMAIEIE
DMA_CHx(x=0..7) DMAJEJH i £
S {out}
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R AME

Blhn:

dma_circulation_enable (DMAQO, DMA_CHO);

¥ dma_circulation_disable

PR #¥dma_circulation_disableftiik I, %

# 3-202. ¥ dma_circulation_disable

ESE 5 B dma_circulation_disable
R vvoid dma_circulation_disable(uint32_t dma_periph,dma_channel_enum
channelx);
ThResig DMAfE s 0k BE
PSS
A R 3
HMASH{in}
dma_periph DMA#M
DMAX(x=0,1) DMA#ME LR
MASH{in}
channelx DMAJ#EIE
DMA_CHx(x=0..7) DMABTE L £
Output parameter{out}
Return value

i

dma_circulation_disable (DMAO, DMA_CHO);

% dma_channel_enable

P %¥dma_channel_enableftiid Il T %
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# 3-203. ¥# dma_channel_enable

REZ TR dma_channel_enable
R void dma_channel_enable(uint32_t dma_periph,dma_channel_enum
channelx);
ThReHhiR DMAH & fif fit
etk
B R
WASH{in}
dma_periph DMA#Mi
DMAX(x=0,1) DMAZM& I
WMASH{in}
channelx DMA#TE
DMA_CHx(x=0..7) DMAJE & 3% £
¥ HZ2H{out}
& [EE
Biltn.
dma_channel_enable (DMAO, DMA_CHO);
¥ dma_channel_disable
P dma_channel_disablefifii i, % :
* 3-204. ¥# dma_channel_disable
R dma_channel_disable
R void dma_channel_disable(uint32_t dma_periph,dma_channel_enum
channelx);
ThResiR DMAH & 2% it
VRS i
AR FH R 2

EASH{in}

191



Z

GigaDevice

GD32F4xx [E1F A H a5

dma_periph DMA#M &
DMAX(x=0,1) DMAJM iz £
WMANSE{in}
channelx DMAH# 1&
DMA_CHXx(x=0..7) DMAIE & % £
Atz {out}
p IR
FlagStatus SETE(RESET

10

dma_channel_disable (DMAO, DMA_CHO);

¥ dma_transfer_direction_config

P ¥dma_transfer_direction_configftfiid W, % :

3+ 3-205. ®# dma_transfer_direction_config

R dma_transfer_direction_config
AR Yoid dma_transfer_direction_config(L.JintSZ_t- |
dma_periph,dma_channel_enum channelx,uint8_t direction);
DhReHER DMA & s A4 7 ) e B
SetR% M
A P R 3
WANSH{in}
dma_periph DMA#} &
DMAX(x=0,1) DMASMEIEF:
WASH(in}
channelx DMAj#E
DMA_CHx(x=0..7) DMAJEIHE 1% F
2% {out}
direction 52 A f A 77 1)
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DMA_PERIPH_TO_ME
MORY

MAMBLEHOF 5 NAF il 4%

DMA_MEMORY_TO_P
ERIPH

MAF At B RO 5 A S

DMA_MEMORY_TO_M
EMORY

MAFA A LU 5N A A8

2% {out}

IR B

.

dma_transfer_direction_config (DMAO, DMA_CHO, DMA_PERIPH_TO_MEMORY);

E ¥ dma_switch_buffer_mode_config
PR ¥dma_switch_buffer_mode_configfifiid I, %

* 3-206. K# dma_switch_buffer_mode_config

R dma_switch_buffer_mode_config
void dma_switch_buffer_mode_config(uint32_t
BRURTY dma_periph,dma_channel_enum channelx,uint32_t memoryl_addr,uint32_t
memory_select);
ThResiR DMASFfiff # (A  h [X e B
P it
B R4
WMASH{in}
dma_periph DMA#} &
DMAX(x=0,1) DMA#MAIEF
A H{in}
channelx DMAJHIE
DMA_CHx(x=0..7) DMAJEIHE 1% F
A H{in}
memoryl_addr TEfik s 1 5L
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WASH{in}

memory_select

DMAT i 2505 DMATEfif #5 1

#H S {out}

R AME

Blhn:

dma_switch_buffer_mode_config(DMAO, DMA_CHO0,0xaabbccdd,DMA_MEMORY_0);

% dma_using_memory_get

PR ¥dma_using_memory_getfifiid I F .

# 3-207. ¥# dma_using_memory_get

R TK dma_using_memory_get
MR uint32_t dma_using_memory_get(uint32_t dma_periph,dma_channel_enum
channelx);
ThReHid DMAAFfili i A4 2 X TR
SovhkA
L NERE
MASH{in}
dma_periph DMA#M
DMAX(x=0,1) DMAZM& I FE
MASH(in}
channelx DMAj#H
DMA_CHx(x=0..7) DMAJEJH i £
S {out}
& [ {E
uint32_t {5 FH IRt A

Biltn.
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Uint32_t using_memory = dma_using_memory_get(DMAO, DMA_CHO);
¥ dma_channel_subperipheral_select
K %¥dma_channel_subperipheral_selectdiiif Il F % -
3+ 3-208. EK# dma_channel_subperipheral_select
R IR dma_channel_subperipheral_select
void dma_channel_subperipheral_select(uint32_t
PR R dma_periph,dma_channel_enum channelx,dma_subperipheral_enum
sub_periph);
DhReHAR DMAIBIE S ML gt £
SRk -
A R 3 -
WMASH{in}
dma_periph DMA#Mx
DMAX(x=0,1) DMASMEEF
MASH{in}
channelx DMAJ#EIE
DMA_CHx(x=0..7) DMABTE L £
MASH{in}
sub_periph 16 £ DMAHIE [ 4M 5
DMA_SUBPERIX(X=0.. )
7 DMAHIE #h ik
miiZ%{out}
AL
.

dma_channel_subperipheral_select (DMAO, DMA_CHO, DMA_SUBPERIO0);

% dma_flow_controller_config

P %dma_flow_controller_configfiiid W, T %
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# 3-209. ¥# dma_flow_controller_config

REZ TR dma_flow_controller_config
R void dma_flow_controlIer_config(u'int32_t dma_periph,dma_channel_enum
channelx,uint32_t controller);
Thge R DMA {42 il 2 e B
Sathak M
GIEEE
MANSH{in}
dma_periph DMA#Mi
DMAX(x=0,1) DMAZM& I
WMASH{in}
channelx DMAJ#IE
DMA_CHx(x=0..7) DMAJE & 3% £
WMASH{in}
controller 15 7€ DMALE 42 i) 245

DMA_FLOW_CONTRO
LLER_DMA

DMATE A i il

DMA_FLOW_CONTRO
LLER_PERI

SVt e i o

¥ 2% {out}

IR B

i

dma_flow_controller_config (DMAO, DMA_CHO, DMA_FLOW_CONTROLLER_DMA);

% dma_switch_buffer_mode_enable

Pk %¥rdma_switch_buffer mode_enablefiiit W, T %

£ 3-210. E¥ dma_switch_buffer_mode_enable

ZEE S dma_switch_buffer_mode_enable
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AR void dma_switch_buffer_mode_enable(uint32_t
dma_periph,dma_channel_enum channelx,ControlStatus newvalue);
ThRedhig DMATEfif I bl Ut e
Sath kA
GIEEE
WMASH{in}
dma_periph DMA#M &
DMAX(x=0,1) DMASME LR
NS H(in}
channelx DMAEIH
DMA_CHx(x=0..7) DMAJE & 3% £
MASH{in}
newvalue ENABLEH(DISABLE
i S%{out}
R EE

(LUE
dma_switch_buffer_mode_enable(DMAO, DMA_CHO, ENABLE);
K% dma_fifo_status_get

B #dma_fifo_status_getitfiik L~ 3% -

# 3-211. ¥ dma_fifo_status_get

B R dma_fifo_status_get
uint32_t dma_fifo_status_get(uint32_t dma_periph,dma_channel_enum
AR R
channelx);
DIReiR DMA FIFOIRA&FRE
PSS
B RS
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MASH(in}
dma_periph DMA#} &
DMAX(x=0,1) DMAZM& I

WMASH{in}

channelx DMAJ#EIE
DMA_CHx(x=0..7) DMAJH & 1% £
s S%{out}
IR EE
uint32_t 5 FH AR A

10

uint32_t using_memory dma_fifo_status_get (DMAO, DMA_CHO);

E ¥ dma_flag_get

B %tdma_flag_getdtiid W T %

£ 3-212. ¥ dma_flag_get

BRBATR dma_flag_get
R FlagStatus dma_flag_get(uint32_.t dma_periph,dma_channel_enum
channelx,uint32_t flag);
Dgefaid DMAHE I 14 i b 251 31
SRt
L NERE
MASH{in}
dma_periph DMA#} &
DMAX(x=0,1) DMA#MAIEF
HMANSH{in}
channelx DMAHE
DMA_CHx(x=0..7) DMAJEJH i £
MASH{in}
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flag F 52 SRR AL
DMA_FLAG_FEE FIFOf R 5 R ind
DMA_FLAG_SDE YRR SR AR
DMA_FLAG_TAE TR R bR &
DMA_FLAG_HTF e 58 IR 2
DMA_FLAG_FTF L 58 b &
S {out}
pAE
FlagStatus SETE{RESET

.

FlagStatus flag_status = dma_flag_get (DMAO, DMA_CHO, DMA_FLAG_FEE);

B ¥ dma_flag_clear

P ¥dma_flag_cleardiiid W~ % -

# 3-213. K% dma_flag_clear

R dma_flag_clear
R void dma_flag_clear(uint32_t dr-na_periph, dma_channel_enum channelx,
uint32_t flag);
Dgefaid DMAHEIE A% b 2543 PR
SRt
L NERE
MASH{in}
dma_periph DMA#} &
DMAX(x=0,1) DMA#MAIEF
BANSE{in}
channelx DMAHE
DMA_CHx(x=0..7) DMAH & JE$F
MASH{in}
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flag

EERRINAAE A A

DMA_FLAG_FEE

FIFOi% 57 Whr&

DMA_FLAG_SDE

AR AR R R A

DMA_FLAG_TAE TR R bR &

DMA_FLAG_HTF e 58 IR 2

DMA_FLAG_FTF L 58 b &
S {out}

R EME

.

dma_flag_clear(DMAO, DMA_CHO, DMA_FLAG_FTF);

B ¥ dma_interrupt_flag_get

P ¥dma_interrupt_flag_getffiid WL F %

# 3-214. E¥ dma_interrupt_flag_get

BRBATR dma_interrupt_flag_get
R FlagStatus dma_interrupt_flag_get(u.int32_t.dma_periph,
dma_channel_enum channelx, uint32_t interrupt);
Dgefaid DMAH T A4 - W 25 A7 3R
SRt
L NERE
MASH{in}
dma_periph DMA#} &
DMAX(x=0,1) DMA#MAIEF
HMANSH{in}
channelx DMAHE
DMA_CHx(x=0..7) DMAJEJH i £
MASH{in}

200



Z

GigaDevice GD32F4xx [f 14 e 48 FH 45 7
interrupt i 7B FREL IR AL
DMA_INT_FLAG_FEE FIFO iR 5 7 Hind
DMA_INT_FLAG_SDE YRR SR AR
DMA_INT_FLAG_TAE FESER bR E
DMA_INT_FLAG_HTF e 58 IR 2
DMA_INT_FLAG_FTF L 58 b &
HHS¥{out}
p AL
FlagStatus SETE{RESET
il :
if(dma_interrupt_flag_get(DMAO, DMA_CH3, DMA_INT_FLAG_FTF)X
dma_interrupt_flag_clear(DMAO, DMA_CH3, DMA_INT_FLAG_G);
}

¥ dma_interrupt_flag_clear

P ¥dma_interrupt_flag_clearffiidk .~ %

# 3-215. B % dma_interrupt_flag_clear

BRBATR dma_interrupt_flag_clear
R void dma_interrupt_flag_clear(uint.32_t drﬁa_periph, dma_channel_enum
channelx, uint32_t interrupt);
TiRestiR DMA JEE f& 4 P bR & AL bR
etk
e P R
MASH{in}
dma_periph DMA#R &
DMAX(x=0,1) DMA#MAIEF
MASH{in}
channelx DMA# &
DMA_CHx(x=0..7) DMAIBH 1L £
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WASH{in}

interrupt

EEMER/N VL YA

DMA_INT_FLAG_FEE

FIFO5i% 5 = Wb &

DMA_INT_FLAG_SDE

FAE AL i R AR

DMA_INT_FLAG_TAE TR R bR &

DMA_INT_FLAG_HTF AR 58 R

DMA_INT_FLAG_FTF FE 56 TE R &
IHS%{out}

IR B

it

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

¥ dma_interrupt_enable

PR ¥ dma_interrupt_enableftfiik I, T %

# 3-216. E¥ dma_interrupt_enable

REZ IR dma_interrupt_enable
AR void dma_interrupt_enable(uint32._t dma_periph, dma_channel_enum
channelx, uint32_t source);
ThReHiR DMA - 7 e ¢
SovhkA -
AR -
HMASH{in}
dma_periph DMA#Mx
DMAX(x=0,1) DMASMEIEF:
MASH{in}
channelx DMA#MA
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DMA_CHXx(x=0..7)

DMA#M &I

WMASH{in}

source

DMA KT

DMA_CHXCTL_SDEIE

SRR A i 2R P T e A

DMA_CHXCTL_TAEIE

AR R s e A

DMA_CHXCTL_HTFIE

A da 58 B b Wi RE AL

DMA_CHXCTL_FTFIE

4 5¢ B AP T e AL

DMA_CHXFCTL_FEEI
E

FIFOS & Hh i il B iz

¥ H 2% {out}

IR B

.

/* DMAQO channel0 interrupt configuration */

dma_interrupt_enable(DMAO, DMA_CHO, DMA_CHXCTL_SDEIE);

¥ dma_interrupt_disable

PR %¥dma_interrupt_disableftii I, T %

# 3-217. B#dma_interrupt_disable

REZ IR dma_interrupt_disable
AR void dma_interrupt_disable(uintS?_t dma_periph, dma_channel_enum
channelx, uint32_t source);
TRedhid DMA 7 2% g
Setak A
AR FH R 2
MASH{in}
dma_periph DMA#Mx
DMAX(x=0,1) DMASME L
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MASH(in}
channelx DMAJE B
DMA_CHx(x=0..7) DMAJH & 1% £
WMASH{in}
source DMAH i
DMA_CHXCTL_SDEIE B AR AR 2 o R AL
DMA_CHXCTL_TAEIE FEHEE 1R T T e 1L
DMA_CHXCTL_HTFIE et 58 B WA R AL
DMA_CHXCTL_FTFIE i e 1 s e Air
DMApth”JEH FIFO 523 17 8 e
A SH{out}
R E{E

4
/* DMAQO channel0 interrupt configuration */

dma_interrupt_ disable(DMAO, DMA_CHO, DMA_CHXCTL_SDEIE);

3.10. ENET

PUK M BLEL £, 5 10/100Mbps LUK FIMAC (A7 il 2 il 2% ), >R I DMARAL Eafs it 1 1% 5
B rERE, SCREMIN CBHASZ B2 1) 5RMIN (EiAk ARS8z 11D P AT 5 2038 2 (PHY) )@ i
obrdEE: 1, SEBLLIOR R ) Rk Sl . =53.10. 148 TENET & fA8e 53k, =17
3.10. 2% ENET & B 04T Ui

3.10.1. MR AR

ENET# /745 51R 0 N RFT7R:
# 3-218. ENET &%

R R

ENET_MAC_CFG MACHL & 75 4745
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RSB

EREE i

ENET_MAC_FRMF

MACHIUIL i1 &% A7 77 4

ENET_MAC_HLH

MAC hash¥I|3 & & 17 4%

ENET_MAC_HLL

MAC hash%l| £ K& £ 2%

ENET_MAC_PHY_
CTL

MAC PHY % | 25 77 5%

ENET_MAC_PHY_
DATA

MAC PHY¥RE %5 77 2%

ENET_MAC_FCTL

MACH 1% T 17 %

ENET_MAC_VLT

MAC VLANFRZE 25 1725

ENET_MAC_RWFF

MACZ e M BT 1oL 318 5% 27 7

ENET_MAC_WUM

MACH: i 5 2 25 17 2%

ENET_MAC_DBG MAC 3 & #7497
ENET_MAC_INTF MACH WRZS 7 77 2%
ENET_MAC_INTMS MAC H 7 B i 2547 4%
K
ENET_MAC_ADDR MACH IO 25 47 8%
OH
ENET_MAC_ADDR MACHihEOK 27 47 25
oL
ENET_MAC_ADDR MACH 1 755 25 A7 88
1H
ENET_MAC_ADDR MACHIHE 1K F5 7788
iL
ENET_MAC_ADDT MACHIE2 /57 27 47 2%
2H
ENET_MAC_ADDR MACH I 218 25 77 2%
2L
ENET_MAC_ADDR MAC 315 27 47 2
3H
ENET_MAC_ADDR MACHh I 31 25 /7 2%

3L
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RSB

EREE i

ENET_MAC_FCTH

MACL % {8 75 1745

ENET_MSC_CTL

MSCH il 25 4785

ENET_MSC_RINTF MSCHE H WRIRZS Z7 17 4%
ENET_MSC_TINTF MSC Ik i% H R 2 25 47 4
ENET_MSC_RINT MSCHE W H W7 5 i 7 17 8%
MSK
ENET_MSC_TINTM MSCR 1% H W7 B il 25 17 25

SK

ENET_MSC_SCCN
T

MSC 1A R 7 057 Bl T4 s 2 17

ENET_MSC_MSCC
NT

MSC LKA RIERIE” 47 W TH R 5 4%

ENET_MSC_TGFC
NT

MSCHRIE” Uf” Wit Kias = 77 45

ENET_MSC_RFCE
CNT

MSC CRCH. IR BRI H 2% 27 7 7%

ENET_MSC_RFAE
CNT

MSC 5548 i BRI i T £ 2% 27 77 7

ENET_MSC_RGUF
CNT

MSC “4F” Fifiis it $ods w47 4

ENET_PTP_TSCTL

PTPIN a8k % #5177 2%

ENET_PTP_SSINC

PTPILFDIE I 27 17 4

ENET_PTP_TSH

PTPH [ i 27 A7 7

ENET_PTP_TSL

PTPH B A% &7 7 7%

ENET_PTP_TSUH

PTPIN [ K s 5B 2 A7 o

ENET_PTP_TSUL

PTPH B A 8 7 75 772

ENET_PTP_TSADD
END

PTPIN a] ERIN K77 47 4%

ENET_PTP_ETH

PTPIEE I /] = & 17 2%

ENET_PTP_ETL

PTP HAEE i [ 7 A7 4
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TR TR
ENET_PTP_TSF PTPH A #br & A 74
ENET_PTP_PPSCT PTP PPS#ziill %5 /7 4%
L

ENET_DMA_BCTL DMA S 2351 77 77 2%

ENET_DMA_TPEN DMAK & 5 {4 Be 25 472

ENET_DMA_RPEN DMAZ IS A ) i B 25 725

ENET_DMA_RDTA DMAZ R 75 71 R Hh ik a7 47 4%
DDR

ENET_DMA_TDTA DMARIERR 75 51 Rtk 27 47 2
DDR

ENET_DMA_STAT DMARES T 4%

ENET_DMA_CTL DMA$ il 27 4725

ENET_DMA_INTEN DMA - W7 i 5 25 47 4%

ENET_DMA_MFBO DMAZE S AN ZZ A7 H v HUEs A 4238
CNT

ENET_DMA_RSWD DMAFSHEBCIR SR 1T TH 28 27 4738

C

ENET_DMA_CTDA DMAY T K& R AT ik a7 47 45
DDR

ENET_DMA_CRDA DMA BT R R £ ik 2 47 2
DDR

ENET_DMA_CTBA DMA YT KL B A bk o 4795
DDR

ENET_DMA_CRBA DMA XTI A bk o A7 3%
DDR

3.10.2.  AMEERBHH

ENETE BREFIR W R FTR:

# 3-219. ENET ER ¥

PR AR

P36 b

HE
=
=
i
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PE R B4R

JRSE (6

enet_deinit

HATENETHEE ZAR AR AG 0 B 45 #

enet_initpara_config

o BENETHLER (&R H HIDIRE. 2enet_init() bk B0 2
P SEBLIh RS AT, L AifEenet_init() b8 $ 2 1 i

enet_init

ENETH I, BB B0 mThRg

enet_software_reset

HAENET#H /A4, JHEMCLK_TX/CLK_RX{E 5

enet_rxframe_size_get

ISR 5 A R, IE BRI 3 Il i K B

enet_descriptors_chain_init

FIAEHDMAR S R IE R T N AR

enet_descriptors_ring_init

HIHEHCDMASEI AL HIR T P LA

enet_frame_receive

A B AT EMC R, R 2 AT 1 A7 ok (g o S 75
DUBHRE X

enet_frame_transmit

R i g XA OB 75 DB i AOs Hid AT vh IRk

enet_transmit_checksum_config

Pic B R 3E TR 36 A A 5

enet_enable

ENET TX/RxIREfE it CHIEENETA/ME N FIMACFIDMAREL
HO

enet_disable

ENET TX/RxIJRE2EfE (HLARENETAME N IIMACHIDMAZE

)
enet_mac_address_set P & MACHL 1
enet_mac_address_get FRECMACHL I

enet_flag_get

SRELENETHLHMAC/MSC/PTP/DMAIR S bR £ A7

enet_flag_clear

TEMRENETAR S AR E A7

enet_interrupt_enable

{HEEENETA H:MAC/MSC/DMAHH It

enet_interrupt_disable

2 HEENE TR MAC/MSC/DMA - it

enet_interrupt_flag_get

SRELENETALELMAC/MSC/DMAH Wi kg 2 o7

enet_interrupt_flag_clear

AR EEENETACERDMAH WrbR & A7

MAC I fit iR %5

enet_tx_enable

ENETRIEINEERE (FEENETHMNE N FMACHIDMAREEL)

enet_tx_disable

ENETRIXINHEZERE (BFEENETANMZ AN HIMACHIDMARHR)

enet_rx_enable

ENETEINEE R (FEENETAMNE N FMACHIDMAREEL)
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PE R B4R

JRSE (6

enet_rx_disable

ENETRIiXIhAEZERE

(CHEIFENETAME A FIMACHIDMARE )

enet_registers_get

SRR E VO EENET & 17 4018

enet_debug_status_get

FRIENETHIRREGER

enet_address_filter_enable

MACHEE T JE 2845 fie

enet_address_filter_disable

MACH: 11 I8 #8 2% B

enet_address_filter_config

fic. B MACH 1 i g g i =,

enet_phy_config

PHY#: MM E (LB SMIRHhIEE A PHY )

enet_phy_write_read

SIEPHY (R

enet_phyloopback_enable

{EREPHY F [B 345 2

enet_phyloopback_disable

EEREPHY S F A

enet_forward_feature_enable

i REENETTEL AR K T E

enet_forward_feature_disable

ZEBEENETWUE T AE S Th g

enet_fliter_feature_enable

{FREENETMUL JE 23405 T RE

enet_fliter_feature_disable

ARREENETIWUL 8 35 40 X Th g

s T RE R 2L

enet_pauseframe_generate

ARSI, RE AR IS T RE S ENETREHURE A1k 2 =it

enet_pauseframe_detect_config

e 2 £ i I S

enet_pauseframe_config

Pic B 271 Wi 2

enet_flowcontrol_threshold_config

Pic B i R A

enet_flowcontrol_feature_enable

fEREENETZAH K DI RE

enet_flowcontrol_feature_disable

ZEREENETIH 2 AH T RE

DMATf ¢ ik #

enet_dmaprocess_state_get

K DMAKIE TR

enet_dmaprocess_resume

DMAK &I & i E

enet_rxprocess_check_recovery

R0 F kB BRI AR

enet_txfifo_flush

RIFTENETRIEFIFO, HE435 R HifE 72 M

enet_current_desc_address_get

SRIPCH T AR AR IR hE . S ATrh Xl fiRFFA R
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PE R B4R

JRSE (6

H ik

enet_desc_information_get

IRIBURE AR IR T VRIS 2

enet_missed_frame_counter_get

ARBUR N Z 3 AL

enet_desc_flag_get

SRELENE TR DMARE IR 745 & 47

enet_desc_flag_set

1 B ENETHLHDMARG IR 745 & 47

enet_desc_flag_clear

15 ENETHUHDMAR R b5 E 47

enet_rx_desc_immediate_receive_co

mplete_interrupt

U e G AL RN B AZENET_DMA_STATZH 7 25 HIRSH

enet_rx_desc_delay_receive_complet

Bl 5e 15 SEIR ¥5 e I (7] B ALENET_DMA_STATZH 7251

e_interrupt RSH
enet_rxframe_drop e gl Sl U

enet_dma_feature_enable

{FHEENETHLHDMA ST B

enet_dma_feature_disable

HEEENETH HLDMA L Th 8

enet_rx_desc_enhanced_status_get

IR IR 7T R SRS bR EALE B

enet_desc_select_enhanced_mode

Tic B DMA IR 15 38 o R i

enet_ptp_enhanced_descriptors_chai

n_init

FIUR AT PTP I B I 1 55 8 DMABS R Hi ik 15 A AR =X

enet_ptp_enhanced_descriptors_ring

_init

VIR R A PTP I B )1 52 8 DMARSL A% Hid R A PG

enet_ptpframe_receive_enhanced_m

ode

FEPTPAE T A2 2 BT BT, JFKE 2 AT s B ik 45
AP R SO R AN T % DL B4 5 X 4k

enet_ptpframe_transmit_enhanced_m

ode

FEPTPREL L TR 5 7 DX Py (10 B % D130 24 iy 0 5l A A fl ik
FEeh, SRR ()i ik

W A 1 T RE R £K

enet_desc_select_normal_mode

Hic B DMARR IR T 9 UL A 1

enet_ptp_normal_descriptors_chain_i

nit

VIR R A PTP I AE )5 18 2 DMARRISU 5% Hih 175 AR =0

enet_ptp_normal_descriptors_ring_init

VIR EA PTP I A )25 18 2 DMARRSU 5% Hid 7 A P G
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PE R B4R

JRSE (6

enet_ptpframe_receive_normal_mode

FEPTPR U T A B 2 AT B, 4% 241l

IR}
AEAH B TR o 50 0 AR B 1) B DL 3136 = (X 3

RUREIR T

enet_ptpframe_transmit_normal_mod

e

FEPTPRL L T RH45 R DX P (0 B 4% D131 =4 i

b, RN R R

Uty gesiiipan

WUMIJ B BR 2

enet_wum_filter_register_pointer_res

et

2GR R it 8 25 7 A7 B HR T R AL

enet_wum_filter_config

T, 75 120 PR PO R T 7 17

enet_wum_feature_enable

i FEENETAL B 2 5 2 AH 5C D) g

enet_wum_feature_disable

FEREENE TR N BAH S DI g

MSCIhfi B $

enet_msc_counters_reset

SAMACH T s 4

enet_msc_feature_enable

{FREMACH T 25 AH O Th g

enet_msc_feature_disable

ZEREMACHE T B AR K D RE

enet_msc_counters_preset_config

i EMACHT T H 2% i T s A =X

enet_msc_counters_get

SRHMACHI RS T £t B

PTPYjRE A%

enet_ptp_feature_enable

{HEHEPTPA =T RE

enet_ptp_feature_disable

R PTPAH S IR

enet_ptp_timestamp_function_config

fic & PTPI R 8 AH < Th g

enet_ptp_subsecond_increment_confi

g

fic B PTP 2 4t i (6] 0 F0 34 ni

enet_ptp_timestamp_addend_config

AT PTPIN Bl A HE T B

_ | MR T B e RGN R, LR TN SRR AR RGN R Bk
enet_ptp_timestamp_update_config

B IR

enet_ptp_expected_time_config

T B PTP ] S ]

enet_ptp_system_time_get

FREPTP X7 &R GeH IR

enet_ptp_pps_output_frequency_confi

g

i & PP S L A%
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PR A R

JRSE (6

He

enet_initpara_reset

S Az ENET initpara struct, i fEenet_initpara_config() & £ i

W
ZEM4A enet_initpara_struct
F 3-220. %5144k enet_initpara_struct
B R AR ThRednR
option_enable IEPRAC B TR
forward_frame RAEMUAHRHC B 25

dmabus_mode

DMA it 2k 15 3CAH S il B 240

dma_maxburst

DMA S KA A S il B 2 5L

dma_arbitration

DMAEN S I& A HokH R e B S 4

store_forward_mode

H# AR A R E S5

dma_function

DMA¥E Il AE AL E S 4L

vlan_config VLANFGFZEAH G & 40
flow_control MR E S8

hashtable_high

hash?%1| 3 m 320 A1 %L B 51

hashtable_low

hash#1| £ AK32( A R HE B S 4

framesfilter_mode

Il 8 A A OGS B S 4L

halfduplex_param

PR LA R E ZH

timer_config MR IE VTS A O B 24
interframegap i [B] R AH DG T L 240

ZE#1k enet_descriptors_struct

£ 3-221. Z41k enet_descriptors_struct

R B

Theesig

status

FRIRFPARZAL

control_buffer_size

HRFFERIA R X1, 2K

bufferl_addr

G20 X A Bk R/ TR ERATG
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buffer2_next_desc_

ZEpPIX 280 N — IR T Hu bk FE T/ 18] e

addr
extended_status RO MR FPRES
reserved R ¥

timestamp_low

BB R IAR T IS (R BRAR AL

timestamp_high

B R AR T I [ R e o

Z:¥I4k enet_ptp_systime_struct

£ 3-222. )& enet_ptp_systime_struct

RR AR Theedtid
second RGN TA] CBAALADD
subsecond RG] CBAALGIED)
sign ARG AR5 AL

¥ enet_deinit

P Henet_deinitifiid W R

F 3-223. EH enet_deinit

AR enet_deinit

BHRER void enet_deinit(void);

ThRER S ALENETE Y S AH AR a0 A BT 75 45 4 1

VR s -

A% 1R B R & rcu_periph_reset_enable()/rcu_periph_reset_disable()/enet_initpara_reset()
WANSH{in}
I Z%{out}
p A Il
4

/* deinitialize the ENET */
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enet_deinit( );

¥ enet_initpara_config

B ¥enet_initpara_configitiid i N % :

R 3-224. K enet_initpara_config

R enet_initpara_config

R R A void enet_initpara_config(enet_option_enum option, uint32_t para)

. e B ENETELR I &2 E FHIIRE . Zenet_init() BR800 2 Fr 75 SEILTh RE IR
WH, SAiEenet_init() s 5 A

VS s enet_initpara_reset(void)

G -

HAZSH{in}

option ENETHIRIIREIET, RIEEFFEMEMAARSEHTEE, FHISHTiER

4

FORWARD_OPTIO
N

RN B WOE L DI REAH S L

DMABUS_OPTION

PEBENC B DMA M A 5 S5

DMA_MAXBURST _
OPTION

L E DMARR KR A AL i R S 4L

DMA_ARBITRATION
_OPTION

IEFEAC B DMAFT AR S S 2

STORE_OPTION

R B AP A R S 2

DMA_OPTION 1R E DMARH -3¢
VLAN_OPTION LB B VLANAE 2 5
FLOWCTL_OPTION IR B RS

HASHH_OPTION

BRI B HASH_HAH S5

HASHL_OPTION

A EHASH LI XS5

FILTER_OPTION

P B WO PR HH RS 4L

HALFDUPLEX_OPTI
ON

MEFERC B X LA A RS 5

TIMER_OPTION

HHIEE R S 2
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INTERFRAMEGAP _ i N
15 R 2 W[ B AH OC 2 4
OPTION
BAZSE{in}
para
(ZSHE TR THISHME S T DA e E
optionZHf MAE 3 .  para = (value1 | value2 | value3...)
ATIEER)
HoptionZH{f NFORWARD_OPTIONIK}
el ENET_AUTO_PADCRC_DROP_ENABLE /
value
ENET_AUTO_PADCRC_DROP_DISABLE
oo ENET_TYPEFRAME_CRC_DROP_ENABLE/
value
ENET_TYPEFRAME_CRC_DROP_DISABLE
ea ENET_FORWARD_ERRFRAMES_ENABLE /
value
ENET_FORWARD_ERRFRAMES_DISABLE
ued ENET_FORWARD_UNDERSZ_GOODFRAMES_ENABLE /
value
ENET_FORWARD_UNDERSZ_GOODFRAMES_DISABLE
HoptionZH{E NDMABUS_OPTIONH]
valuel ENET_ADDRESS_ALIGN_ENABLE / ENET_ADDRESS_ALIGN_DISABLE
value2 ENET_FIXED_BURST_ENABLE / ENET_FIXED_BURST_DISABLE
value3 ENET_MIXED_BURST_ENABLE/ ENET_MIXED_BURST_DISABLE
HoptionZH{H NDMA_MAXBURST_OPTIONHT
ENET_RXDP_1BEAT / ENET_RXDP_2BEAT/ ENET_RXDP_4BEAT /
ENET_RXDP_8BEAT / ENET_RXDP_16BEAT / ENET_RXDP_32BEAT /
valuel ENET_RXDP_4xPGBL_4BEAT / ENET_RXDP_4xPGBL_8BEAT /
ENET_RXDP_4xPGBL_16BEAT / ENET_RXDP_4xPGBL_32BEAT /
ENET_RXDP_4xPGBL_64BEAT / ENET_RXDP_4xPGBL_128BEAT
ENET_PGBL_1BEAT / ENET_PGBL_2BEAT / ENET_PGBL_4BEAT /
ENET_PGBL_8BEAT / ENET_PGBL_16BEAT / ENET_PGBL_32BEAT /
value2 ENET_PGBL_4xPGBL_4BEAT / ENET_PGBL_4xPGBL_8BEAT /
ENET_PGBL_4xPGBL_16BEAT / ENET_PGBL_4xPGBL_32BEAT /
ENET_PGBL_4xPGBL_64BEAT / ENET_PGBL_4xPGBL_128BEAT
value3 ENET_RXTX_DIFFERENT_PGBL / ENET_RXTX_SAME_PGBL
ZoptionZ % {H NDMA_ARBITRATION_OPTIONH
valuel ENET_ARBITRATION_RXPRIORTX
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ENET_ARBITRATION_RXTX_1_1/ENET_ARBITRATION_RXTX_2 1/

value2
ENET_ARBITRATION_RXTX_3_1/ENET_ARBITRATION_RXTX_ 4 1
HoptionZH{E NSTORE_OPTIONI
valuel ENET_RX_MODE_STOREFORWARD / ENET_RX_MODE_CUTTHROUGH
value2 ENET_TX_MODE_STOREFORWARD / ENET_TX_MODE_CUTTHROUGH
ENET_RX_THRESHOLD 64BYTES/ENET_RX_THRESHOLD 32BYTES/
value3
ENET_RX_THRESHOLD 96BYTES/ENET_RX_THRESHOLD_ 128BYTES
ENET_TX_THRESHOLD 64BYTES/ENET_TX THRESHOLD 128BYTES/
ed ENET_TX_THRESHOLD 192BYTES/ENET_TX_THRESHOLD 256BYTES /
value
ENET_TX_THRESHOLD 40BYTES/ENET_TX THRESHOLD 32BYTES/
ENET_TX_THRESHOLD 24BYTES /ENET_TX_THRESHOLD_16BYTES
HoptionZ % { NDMA_OPTIONHT
valuel ENET_FLUSH_RXFRAME_ENABLE / ENET_FLUSH_RXFRAME_DISABLE
es ENET_SECONDFRAME_OPT_ENABLE /
value
ENET_SECONDFRAME_OPT_DISABLE
value3 ENET_ENHANCED_DESCRIPTOR/ ENET_NORMAL_DESCRIPTOR
HoptionZH{E NVLAN_OPTIONHY}
el ENET_VLANTAGCOMPARISON_12BIT/
value
ENET_VLANTAGCOMPARISON_16BIT
value2 MAC_VLT_VLTI(regval)
HoptionSH{E NFLOWCTL_OPTIONH
valuel MAC_FCTL_PTM(regval)
es ENET_ZERO_QUANTA PAUSE_ENABLE /
value
ENET_ZERO_QUANTA_PAUSE_DISABLE
o3 ENET_PAUSETIME_MINUS4 / ENET_PAUSETIME_MINUS28 /
value
ENET_PAUSETIME_MINUS144/ENET_PAUSETIME_MINUS256
ed ENET_MACO_AND_UNIQUE_ADDRESS_PAUSEDETECT /
value
ENET_UNIQUE_PAUSEDETECT
Ues ENET_RX_FLOWCONTROL_ENABLE /
value
ENET_RX_FLOWCONTROL_DISABLE
ENET_TX_FLOWCONTROL_ENABLE /
value6

ENET_TX_FLOWCONTROL_DISABLE
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HoptionZHH HHASHH_OPTIONHY

valuel 0x0~0xFFFF FFFFU
ZoptionZ HE NHASHL_OPTIONIH}
valuel 0x0~0xFFFF FFFFU
HoptionZH{E NFILTER_OPTIONI
el ENET_SRC_FILTER_NORMAL_ENABLE /
value
ENET_SRC_FILTER_INVERSE_ENABLE / ENET_SRC_FILTER_DISABLE
oo ENET_DEST_FILTER_INVERSE_ENABLE /
value
ENET_DEST_FILTER_INVERSE_DISABLE
ENET_MULTICAST_FILTER_HASH_OR_PERFECT /
o3 ENET_MULTICAST_FILTER_HASH /
value
ENET_MULTICAST_FILTER_PERFECT /
ENET_MULTICAST_FILTER_NONE
ed ENET_UNICAST_FILTER_EITHER / ENET_UNICAST_FILTER_HASH /
value
ENET_UNICAST_FILTER_PERFECT
oS ENET_PCFRM_PREVENT_ALL / ENET_PCFRM_PREVENT_PAUSEFRAME
value
/ ENET_PCFRM_FORWARD_ALL / ENET_PCFRM_FORWARD_FILTERED
HoptionZ i {f NHALFDUPLEX_OPTIONHF
valuel ENET_CARRIERSENSE_ENABLE / ENET_CARRIERSENSE_DISABLE
value2 ENET_RECEIVEOWN_ENABLE / ENET_RECEIVEOWN_DISABLE
ed ENET_RETRYTRANSMISSION_ENABLE /
value
ENET_RETRYTRANSMISSION_DISABLE
ued ENET_BACKOFFLIMIT_10/ ENET_BACKOFFLIMIT_8/
value
ENET_BACKOFFLIMIT_4 / ENET_BACKOFFLIMIT_1
value5 ENET_DEFERRALCHECK_ENABLE / ENET_DEFERRALCHECK_DISABLE
HoptionZH{E NTIMER_OPTIONIH
valuel ENET_WATCHDOG_ENABLE / ENET_WATCHDOG_DISABLE
value2 ENET_JABBER_ENABLE / ENET_JABBER_DISABLE
HoptionSH{E NINTERFRAMEGAP_OPTIONI
ENET_INTERFRAMEGAP_96BIT / ENET_INTERFRAMEGAP_88BIT /
valuel ENET_INTERFRAMEGAP_80BIT / ENET_INTERFRAMEGAP_72BIT /

ENET_INTERFRAMEGAP_64BIT / ENET_INTERFRAMEGAP_56BIT /
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ENET_INTERFRAMEGAP_48BIT / ENET_INTERFRAMEGAP_40BIT

#H S {out}

B EE

LR
[* config DMA option of the ENET */
enet_initpara_reset();

enet_initpara_config(DMA_OPTION, ENET_FLUSH_RXFRAME_ENABLE | ENET_SECO
NDFRAME_OPT_ENABLE | ENET_NORMAL_DESCRIPTOR);

E¥ enet_init
P Erenet_initiiliid W % -

#® 3-225. B enet_init

[Ec @2 enet_init
R ErrStatus enet_init(enet_mediamode_enum mediamode,
enet_chksumconf_enum checksum, enet_frmrecept_enum recept);
TheeHR ENETHELI964L, B EH 7 ok O RITh g
it g enet_deinit ()
A% 1R B R & enet_phy_config()/enet_phy_write_read()/enet_default_init()
BN H{in}
mediamode ENET@E 7 ARCE, XAk HEmE—24

ENET_AUTO_NEGO

PHY & i
TIATION

ENET_100M_FULLD

100Mbit/s, 4=XT.
UPLEX

ENET_100M_HALF

100Mbit/s, XX T
DUPLEX

ENET_10M_FULLD

10Mbit/s, 4=X{ T
UPLEX

ENET_10M_HALFD

10Mbit/s, }-XUT.
UPLEX
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ENET_LOOPBACK
MODE

MITER 2 (K [E] 3 A 2

WMASH{in}

checksum

IPWCEE A R AN T RE, AT R — S5

ENET_NO_AUTOCH
ECKSUM

SR PP 56 A Th fig

ENET_AUTOCHECK
SUM_DROP_FAILF
RAMES

fi BEIP TR 36 A1 T e

ENET_AUTOCHECK
SUM_ACCEPT_FAIL

fEBEIPWURZ I AT BE, A Z 370U BT H R ot

FRAMES
WANSH{in}
recept WU IETI R, AR — S

ENET_PROMISCUO

e IR A

US_MODE
ENET_RECEIVEALL FET A ot
ENET_BROADCAST
Fel H it
_FRAMES_PASS
ENET_BROADCAST
- AR EF R
_FRAMES_DROP
I S%{out}

IR B

ErrStatus

ERROR or SUCCESS

(LR
[* initialize ENET peripheral */

ErrStatus enet_init_status;

enet_init_status = enet_initENET_AUTO_NEGOTIATION, ENET_AUTOCHECKSUM_DR
OP_FAILFRAMES, ENET_BROADCAST_FRAMES_PASS);
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¥ enet_software_reset

Pl %enet_software_resetiffiid WL N %

R 3-226. EKH enet_software_reset

R enet_software_reset
R R A ErrStatus enet_software_reset(void);
ThRefd R ENETH 74, HARMCLK_TX/CLK_RX{E5
Vi i -
M FH R 4 .
WANSH{in}
¥ HiZ2H{out}
& Bl
ErrStatus ERROR or SUCCESS

10

/* reset all core internal registers located in CLK_TX and CLK_RX */

ErrStatus reval_state = ERROR,;

reval_state = enet_software_reset();

%L enet_rxframe_size_get

B ¥enet_rxframe_size getdifiid I N %

R 3-227. B enet_rxframe_size_get

AR enet_rxframe_size_get
RHRR uint32_t enet_rxframe_size_get(void);
ThgestiR RSO 75 R, IEFIR R [
SRR -
A58 P R enet_rxframe_drop()
BASE{in}
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#H S {out}

B EE

uint32_t HUEIER: 0x0 - OX3FFF

54
/* check receive frame valid */
uint32_t reval;

reval = enet_rxframe_size_get();

K% enet_descriptors_chain_init
P #enet_descriptors_chain_initfiiid I, T %

R 3-228. BH enet_descriptors_chain_init

R enet_descriptors_chain_init
R A void enet_descriptors_chain_init(enet_dmadirection_enum direction);
ThRedtid I DMAREN K IE IR 7T e X
SeRE A -
AR -
#MASH{in}
direction TEEYPR IR FT R, IS EA TR A
ENET_DMA_TX DMA Txiftiip 1
ENET_DMA_RX DMA Rtk #
i H{out}
R EME

it

[* initialize the DMA Tx/Rx descriptors's parameters in chain mode */

enet_descriptors_chain_init(ENET_DMA_TX);
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¥ enet_descriptors_ring_init

B #enet_descriptors_ring_initdifiik WL 3% -

R 3-229. EK# enet_descriptors_ring_init

R enet_descriptors_ring_init
R R A void enet_descriptors_ring_init(enet_dmadirection_enum direction);
TiRedtig FIHE A DMABEI R HIR FF IR
SR A -
VDR -
WMASH{in}
direction YRR IRERTFRE, FAISEAL T IEFE—

ENET_DMA_TX

DMA Tx#ik

ENET_DMA_RX

DMA Rx3iiR 75

¥ HiZ2H{out}

IR B

it

/[* initialize the DMA Tx/Rx descriptors's parameters in ring mode */

enet_descriptors_ring_init(ENET_DMA_TX);

K enet_frame_receive

P #enet_frame_receivefliif I N .

F 3-230. ¥ enet_frame_receive

R enet_frame_receive
R R ErrStatus enet_frame_receive(uint8_t *buffer, uint32_t bufsize);
Bl) K D% ALBE AT AIME,  FERE 2 TR 1T o A7k A SO UL 2R E X
FetRFAE -
R R )
MASH{in}
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bufsize e XK, Y (0~1524)
S out}
buffer FRUSWUECE 22t DX FR B . IR A ANULL, P 5 24 8 P Z R B iR
Hem ¥ DB P e X A
IR Bl B
ErrStatus ERROR or SUCCESS

.

[* transfer received frame data to application buffer */

uint8_t data_buffer[1500];

uint32_t data_size;

enet_frame_receive(data_buffer, &data_size);

B enet_frame_transmit

P #enet_frame_transmitftiik L T £

# 3-231. E# enet_frame_transmit

R enet_frame_transmit
HER ErrStatus enet_frame_transmit(uint8_t *buffer, uint32_t length);
ThRedtid He R e DR A OB 5 DB 2w R E RiR # b, IRk
SeRE A -
AR -
HMANSH{in}
buffer SE R RIE IR S i X MR o AR NNULL,  H P 7 AR R % R
HIR AR ACA HH #5 DL B R 75 415 52 O Ar B
BASE{in}
length e RE B RS, JEH(0~1524)
2% {out}
& [ {E
ErrStatus ERROR or SUCCESS

Biltn.
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[* transfer buffer data of application */

uint8_t data_buffer[1500];

uint32_t data_size = 800;

enet_frame_transmit (data_buffer, data_size);

K%L enet_transmit_checksum_config

P #enet_transmit_checksum_configfiiid I~ %

F 3-232. E# enet_transmit_checksum_config

[Ec @S enet_transmit_checksum_config
void enet_transmit_checksum_config(enet_descriptors_struct *desc, uint32_t
ik kel
checksum);

TIReREA TC 7 325 Mot A B AR =X
Vinve: Jig -
A P R 4 -

BASH{in}

desc T B NIRRT LA, SRR N H S S
enet_descriptors_struct

BASH{in}

checksum IPHRIGAECE, TSN EE—

ENET_CHECKSUM_
DISABLE

ZRRERCIO AN E BhE A

ENET_CHECKSUM_
IPVAHEADER

A BEIP AR IR FATH B FNFE A

ENET_CHECKSUM_
TCPUDPICMP_SEG
MENT

TCP/UDP/ICMPAZE& AT (B2 thik=k) HEFHEA

ENET_CHECKSUM_
TCPUDPICMP_FUL
L

TCP/UDP/ICMPH I At AN

2% {out}

B EME
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LR
[* configure the transmit IP frame checksum offload calculation and insertion */
enet_descriptors_struct rx_desc;

enet_transmit_checksum_config(rx_desc, ENET_CHECKSUM_TCPUDPICMP_FULL);

K enet_enable

i ¥enet_enablefiiid I, .

# 3-233. K enet_enable

R enet_enable
BHRR void enet_enable(void);
TheeHR ENET T}RxIhfeflifit (LIHENETAME M FIMACHIDMARHL)
VS s -
AL enet_tx_enable()/enet_rx_enable()
WANSE{in}
Az {out}
&

it :
/* enable the ENET */

enet_enable();

K%L enet_disable

B #enet_disableftiid W, N3

£ 3-234. F¥ enet_disable

B4R enet_disable
RHRR void enet_disable(void);
ThkeiR ENET TX/RxIhfE2ERE (LLIEENETAM 5% N FIMACHIDMAREER )
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Feth it -
A FH R4 enet_tx_disable()/enet_rx_disable()
WASH{in}
2% {out}
& Bl {E
i4n .

/* disable the ENET */

enet_disable();

¥ enet_mac_address_set
PR ¥enet_mac_address_setffiif I, F %

3+ 3-235. K# enet_mac_address_set

AR enet_mac_address_set
R void enet_mac_address_set(enet_macaddress_enum mac_addr, uint8_t
paddr(]);
DhREHiA Fic EMACH: 1
SeRE A -
AR -
MAZSH(in}
mac_addr EEAMTHMACHIMS WAL S, I SHUN i —

ENET_MAC_ADDRE

fic.  MAC address 0id jE %
SSO

ENET_MAC_ADDRE

i  MAC address 13 %
SS1

ENET_MAC_ADDRE

i B MAC address 2 & 2
SS2

ENET_MAC_ADDRE

fi.  MAC address 3id jE s
SS3
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MASH{in}

TEEMACHIE P X Fa 4T, /N7
paddr
BIINMACHLIE Naabb:ce:dd:ee:22, ZE X A %HE ~{22, ee, dd, cc, bb, aa}

2% {out}

B EE

it

[* config mac address */
netif->hwaddr[0] = 0x02;
netif->hwaddr[1] = Oxaa;
netif->hwaddr[2] = Oxbb;
netif->hwaddr[3] = Oxcgc;
netif->hwaddr[4] = Oxdd;
netif->hwaddr[5] = Oxee;

enet_mac_address_set(ENET_MAC_ADDRESSO, netif->hwaddr);

K% enet_mac_address_get

B #enet_mac_address_getiiiid I F#:

* 3-236. ¥ enet_mac_address_get

R enet_mac_address_get
void enet_mac_address_get(enet_macaddress_enum mac_addr, uint8_t
R AR R
paddr[])

Bl) K D% FREMACHh i1

ynve hs -
A5 FH R -

BASE{in}
mac_addr HEEMAMACHII S HERCE, THISHU T IEFE—A
ENET_MAC_ADDRE
- s so_ Iii EMAC address 03 JE#%
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ENET_MAC_ADDRE
Ss1

it B MAC address 1 & 2%

ENET_MAC_ADDRE
SS2

fit EMAC address 23 &85

ENET_MAC_ADDRE
SS3

i B MAC address 3id i 2%

2% {out}

paddr

FAEMACHEIE I G20k X AR ET, /N 76k

BIIIMACHLTE Naabb:cc:dd:ee:22, 2B X A%HE ~{22, ee, dd, cc, bb, aa}

R EME

it

[* get mac address */

enet_mac_address_get (ENET_MAC_ADDRESSQO, netif->hwaddr);

¥ enet_flag_get

% $enet_flag_getfilfiik W T %

# 3-237. K# enet_flag_get

B AT enet_flag_get
RER A FlagStatus enet_flag_get(enet_flag_enum enet_flag);
B2): £ b IRELENETHLEMAC/MSC/PTP/DMAAR 25 b 5 fr
VR s -
A FH R 5 .
#MASH{in}
enet_flag ENETIRESREAL, FHAISEA A EE—A

ENET_MAC_FLAG_

FLOWCONTROL

FERUC 3 JBE AR Wb A7

MPKR
ENET_MAC_FLAG_ o
FRUR B e R AR A7

WUFR
ENET_MAC_FLAG_ L
TIERSAR ENL
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ENET_MAC_FLAG_

WUMIR R EA4L
WUM
ENET_MAC_FLAG_ e
MSCAIRE bR ELL
MSC
ENET_MAC_FLAG_ e
MSCHCIR AR E AL
MSCR
ENET_MAC_FLAG_ e
MSC R IZIRAS R EN
MSCT
ENET_MAC_FLAG_ e 4
TRk i 2 R S AR AT

TMST

ENET_PTP_FLAG_T
SSCO

I T D T K th s A At

ENET_PTP_FLAG_T
™

SRR IR AR VA

ENET_MSC_FLAG_
RFCE

FUUICRCE R AR AL

ENET_MSC_FLAG_
RFAE

PRI T4 R bR AL

ENET_MSC_FLAG_
RGUF

PSR I 1) AR bR 5 AL

ENET_MSC_FLAG_
TGFSC

SR BN DB 1/ S o fr

ENET_MSC_FLAG_
TGFMSC

FIEHE MU 38 B 1A L LR R

ENET_MSC_FLAG_
TGF

SREIE (K WU S L

ENET_DMA_FLAG_
TS

FIERE R EAL

ENET_DMA FLAG_
TPS

FIE TR IR IREAL

ENET_DMA_FLAG_
TBU

% i X AT AR A AR S A

ENET_DMA_FLAG_
TIT

R i%jabbertB i RS bR B4

229



Z

GigaDevice

GD32F4xx [E1F A H a5

ENET_DMA FLAG_

el KRS bR EAL
RO
ENET_DMA_FLAG_ e
RIE TR ShRES
TU
ENET_DMA FLAG_ o
BRSCIR S A5 B AL

RS

ENET_DMA_FLAG_
RBU

Pedle e ph XA AT FLIR S bR 547

ENET_DMA_FLAG_
RPS

PR A LIRS R AL

ENET_DMA FLAG_
RWT

FWCE [ I PIR S bR E AL

ENET_DMA_FLAG_
ET

HRIEAR SR EAL

ENET_DMA FLAG_

B SRR bR S AL

FBE
ENET_DMA_FLAG_ o
FIZBCIRESFR AL
ER
ENET_DMA_FLAG_ [,
Al S T RS bR S
ENET_DMA_FLAG_ i o
" NIRRT I A YA
ENET_DMA_FLAG_ o
DMAE AR EAL
EB_DMA_ERROR
ENET_DMA_FLAG_
EB_TRANSFER_ER RIEEERIR B AL

ROR

ENET_DMA _FLAG_
EB_ACCESS_ERRO

DMA; [ 485 7 br &AL

R
ENET_DMA_FLAG_ L
MSCIHR A bR E AL
MSC
ENET_DMA_FLAG_ B
WUMIR A5 &AL

WUM
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ENET_DMA_ FLAG B
- = - IS ) Ak R RS AR S AL
TST
S48 {out}
p A=A
FlagStatus SET or RESET
(LR

I* check whether the specified flag bit is set */

enet_flag_get (ENET_DMA_FLAG_RS);

K% enet_flag_clear

P #enet_flag_cleardiliid I, F %

#R 3-238. KH enet_flag_clear

R enet_flag_clear
R A void enet_flag_clear(enet_flag_clear_enum enet_flag);
DhRe A THRENETIRE R &AL
SR -
AR -
HMANSH{in}
enet_flag ENETHRDMAREALTERR, I SEATEHE—A

ENET_DMA _FLAG_
TS_CLR

KIBIREREALTE R

ENET_DMA_FLAG_
TPS_CLR

FIEFREAE IR AR EALIF R

ENET_DMA FLAG_
TBU_CLR

FIEGE P IXANT] PR AR BT R

ENET_DMA _FLAG_
TJT_CLR

JRi%jabber B IRAS R EALTE R

ENET_DMA _FLAG_
RO_CLR

P AR bR S AL BR

ENET_DMA FLAG_

P& AR AR EALF R
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TU_CLR

ENET_DMA FLAG_
RS_CLR

PR IR S ALIE R

ENET_DMA _FLAG_
RBU_CLR

FeleZe ph XA AT LIRS HR AL R

ENET_DMA FLAG_
RPS CLR

PR PR A LR AR S ALIE BR

ENET_DMA FLAG_
RWT _CLR

PR VRS bR S ALTE R

ENET_DMA_FLAG_
ET_CLR

R ERA AL

ENET_DMA FLAG_
FBE_CLR

B SRS IR S ALIE R

ENET_DMA _FLAG_
ER_CLR

FIRWCIRAS bR ELLH R

ENET_DMA FLAG_
Al_CLR

S H T SR AL B

ENET_DMA_FLAG_
NI_CLR

IEH W S EALTE R

¥ Z2H{out}

R EME

Biltn.

I* clear the specified flag bit */

enet_flag_clear(ENET_DMA_FLAG_RS_CLR);

B %L enet_interrupt_enable

B ¥enet_interrupt_enabledfiik I, %

£ 3-239. E¥# enet_interrupt_enable

RB AR

enet_interrupt_enable

0 ich

void enet_interrupt_enable(enet_int_enum enet_int);
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TIReREA {fi it ENETHLELMAC/MSC/DMAH It
SeRFAF -

VA R A -

WASH{in}

enet_int ENETH W, FHSEMNEE—
ENET_MAC_INT_W

- WUMH W 5 iz

UMIM
ENET_MAC_INT_T

- T IF1) 22K fich A v BT

MSTIM

ENET_MSC_INT_RF
CEIM

PRSI CRCA 12 H W 7 i

ENET_MSC_INT_RF
AEIM

PRSI 5548 1% rh R

ENET_MSC_INT_R
GUFIM

Hle “hF 7 SRR TR

ENET_MSC_INT_T
GFSCIM

BOBEN LA PTG AIE U B B e

ENET_MSC_INT_T
GFMSCIM

LS DAE R S A& It e 57 i

ENET_MSC_INT_T
T RIE” GBI B R

GFIM
ENET_DMA_INT_TI
T Rk e
ENET_DMA_INT_TP N
- T Rk R 1k B R

SIE

ENET_DMA_INT_TB
UIE

FIE G IXANR] ] b e

ENET _DMA INT_TJ . 2
k% jabberig i o W e

TIE
ENET_DMA_INT_R " &
Bl H e i g
OIE
ENET_DMA_INT_TU NV &
R i T W e

IE
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ENET_DMA_INT_RI
- c - Bescrh b B
ENET_DMA_INT_R
- FRUSCE M X A BT F ol b
BUIE
ENET_DMA INT_R .
- T BSCR R (5 1L A T A
PSIE
ENET_DMA_INT_R
- T~ FEUCE 1 1A rp T
WTIE
ENET_DMA_INT_ET
- IE_ - LR % R R
ENET_DMA INT_FB
- T B i LA R P A A
EIE
ENET_DMA_INT_E
- T~ LRI e
RIE
ENET_DMA_INT_Al
- c - S I ST R
ENET_DMA_INT_NI
- c - TR R R e
#is%{out}
& B
il :

[* enable normal interrupt summary */

enet_interrupt_enable(ENET_DMA_INT_NIE);

B %L enet_interrupt_disable

Bk %enet_interrupt_disablefiiid W, T %

£ 3-240. F¥ enet_interrupt_disable

BT enet_interrupt_disable
A void enet_interrupt_disable(enet_int_enum enet_int);
ThgestiR FEREENETHIHMAC/MSC/DMA H
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VRS s -
e % -
WASH{in}
enet_int ENETH W, THSEMNEE—

ENET_MAC_INT_W
UMIM

WUMH K7 J5# iz

ENET_MAC_INT_T
MSTIM

I 1) A A BB B i

ENET_MSC_INT_RF
CEIM

PRI CRCE 15 H I it e

ENET_MSC_INT_RF
AEIM

PRUSONS FF 1% r BT57 i

ENET_MSC_INT_R
GUFIM

el “ur” SRR oUeb IR

ENET_MSC_INT_T
GFSCIM

BOBEN LA PTG AIE U B B e

ENET_MSC_INT_T
GFMSCIM

LS DA B IR A IE S i e T 57

ENET_MSC_INT_T
GFIM

PIET U U] F T 57 i

ENET_DMA_INT_TI
E

H Ik rp T fE

ENET_DMA_INT_TP
SIE

FIEFRELE 1L P e

ENET_DMA_INT_TB
UIE

HIEGE P IXANE] ] A g

ENET_DMA_INT_TJ

Hikjabber i o ik f g

TIE
ENET_DMA_INT R
- T~ i A Ik B
OIE
ENET _DMA_INT TU
- IE_ - %R I R A A
ENET_DMA_INT_RI Bl W B
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E

ENET_DMA_INT_R
BUIE

UG i X AN TT ] i

ENET_DMA_INT_R
PSIE

PG R 5 1k A

ENET_DMA_INT_R
WTIE

PR T VB o b g

ENET_DMA_INT_ET
IE

LR IE AT fiE

ENET_DMA_INT_FB

B B2 1R o b g

EIE
ENET_DMA_INT_E .
Fgarb W R

RIE
ENET_DMA_INT_Al . e
c S W RS e
ENET_DMA_INT_NI X e e
c 1EH W S R

S8 out}
REE

it

[* disable normal interrupt summary */

enet_interrupt_disable(ENET_DMA_INT_NIE);

K%L enet_interrupt_flag_get

i ¥enet_interrupt_flag_getfiiid I T %%

R 3-241. B enet_interrupt_flag_get

R enet_interrupt_flag_get

R R FlagStatus enet_interrupt_flag_get(enet_int_flag_enum int_flag);
Bl): 2% FKEENETHE B MAC/MSC/IDMA 1 b it

SRR -
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A1 FH R A -
BAZSE{in}
int_flag ENETHWibr &AL, THISEUNATIESRFE—
ENET_MAC_INT_FL B
WUMA iR &AL
AG_WUM
ENET_MAC_INT_FL B
MSCH rbr &AL
AG_MSC
ENET_MAC_INT_FL o
MSCHEII H Wrbr B4
AG_MSCR
ENET_MAC_INT_FL - e
MSC K 1% Wi br 47
AG_MSCT
ENET_MAC_INT_FL N e
i T K ik = T AR 76 A7

AG_TMST

ENET_MSC_INT_FL
AG_RFCE

FRUCIICRCHE 1R P Wb 2547

ENET_MSC_INT_FL
AG_RFAE

BRSNS 7 e b bR AL

ENET_MSC_INT_FL
AG_RGUF

Bedle “uF 7 FRRwUR bR RS AL

ENET_MSC_INT_FL
AG_TGFSC

DB BN LA R Ja B4 i by 547

ENET_MSC_INT_FL
AG_TGFMSC

EIN YW R Ry S Sl U L TE A YA

ENET_MSC_INT_FL
AG_TGF

R W) o T

ENET_DMA_INT_FL
AG_TS

HIE Wb AL

ENET_DMA_INT_FL
AG_TPS

KRR LE T Wb AL

ENET_DMA_INT_FL
AG_TBU

LRI [X AT FE o T b

ENET_DMA_INT_FL
AG_TJT

K i%jabber i by AL
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ENET_DMA_INT_FL

AG_RS

PR H BT bR A
AG_RO
ENET_DMA_INT_FL e o
RIE T v R bR A
AG_TU
ENET_DMA_INT_FL o
BRI AR AL

ENET_DMA_INT_FL
AG_RBU

Pedlegz ph XA AT rh bR 25 43r

ENET_DMA_INT_FL
AG_RPS

PR A5 11 Wb B Ar

ENET_DMA_INT_FL
AG_RWT

WG [ BRI b b B A

ENET_DMA_INT_FL
AG_ET

R & bR AL

ENET_DMA_INT_FL

B S Z R T bR AL

AG_FBE
ENET_DMA_INT_FL o
B R Wi bR AL
AG_ER
ENET_DMA_INT_FL [ o
S TR S bR B AL
AG_Al
ENET_DMA_INT_FL [ o
1B T S b kR S A4z
AG_NI
ENET_DMA_INT_FL o
MSCH bR EAL
AG_MSC
ENET_DMA_INT_FL o
WUMH BT 7 AL
AG_WUM
ENET_DMA_ INT_FL N R L
FSF )38 A . R W o 757
AG_TST
i H % {out}
B [EE
FlagStatus SET or RESET

Biltn.
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I* check whether the specified flag bit is set

or not */

enet_interrupt_flag get(ENET_DMA_INT_FLAG_RS);

K% enet_interrupt_flag_clear

P #enet_interrupt_flag_clearitfiik W, %

£ 3-242. ¥# enet_interrupt_flag_clear

R B FR enet_interrupt_flag_clear
R A void enet_interrupt_flag_clear(enet_int_flag_clear_enum int_flag_clear);
ThRedtid AEREENET Hh Wb 547
SR -
A F R 5 .

MASH{in}

int_flag_clear

ENETH Wrbr S ALE R, RO SHATiESE— 4

ENET_DMA_INT_FL
AG_TS_CLR

P& TR EALTE R

ENET_DMA_INT_FL
AG_TPS_CLR

P PR 1E Wb A3 B

ENET_DMA_INT_FL
AG_TBU_CLR

FIEGE PP IXANT] ] P AR AL T R

ENET_DMA_INT_FL
AG_TJT_CLR

JKi%jabberitB i H iR £ A7 I Bk

ENET_DMA_INT_FL
AG_RO_CLR

FSe i H o b AT

ENET_DMA_INT_FL
AG_TU CLR

I i H TR R L B

ENET_DMA_INT_FL
AG_RS_CLR

PR bR A R

ENET_DMA_INT_FL
AG_RBU_CLR

%

We iz DXAS AT HY o Wb 26 AL B

ENET_DMA_INT_FL
AG_RPS_CLR

PR PRE A5 1L bR A 3 B

ENET_DMA_INT_FL
AG_RWT _CLR

FRUCE 1 AR IR rh Wb 76 L3 B
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ENET_DMA_INT_FL
AG_ET_CLR

FLRIE TR AL R

ENET_DMA_INT_FL
AG_FBE_CLR

B R TR A AL R

ENET_DMA_INT_FL
AG_ER_CLR

R WS AL R

ENET_DMA_INT_FL
AG_Al_CLR

S RIS TR A R

ENET_DMA_INT_FL
AG_NI_CLR

B P T S AR 5 AT

i S48 {out}

IR B

.

[* clear receive status flag bit */

enet_interrupt_flag_clear(ENET_DMA_INT_FLAG_RS);

K enet_tx_enable
B #enet_tx_enablefiiid W, T %:

R 3-243. ¥ enet_tx_enable

R enet_tx_enable
RERA void enet_tx_enable(void);
TiReftid ENETRIEIhAEMERE (EIEENETAME P IIMACHIDMARLEL)
Vi Jas -
A58 P R enet_txfifo_flush()
BASE{in}
#HHSH{out}
p A
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LR
[* enable transport function of MAC and DMA */

enet_tx_enable();

¥ enet_tx_disable

P #enet_tx_disablefffiik W, T %

R 3-244. K enet_tx_disable

R enet_tx_disable
HHRR void enet_tx_disable(void);
ThReHd ENETRIEIhAEAERE (FIFRENETAMA N BIMACHIDMARH)
Skt -
A% F R 4 enet_txfifo_flush()
HAZSH{in}
¥ Z2H{out}
REE

fl4n:
[* disable transport function of MAC and DMA */

enet_tx_disable();
% enet_rx_enable

B %enet_rx_enablefliik N, %

R 3-245. K enet_rx_enable

R enet_rx_enable

B HR void enet_rx_enable(void);

Bl) K D% ENETE: IR IIAE(AE (CBLIFENETAMNE M IMACHIDMARE B
SR A -
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AR

BAZSE{in}

2% {out}

B EE

il
[* enable reception function of MAC and DMA */

enet_rx_enable();

B enet_rx_disable
P ¥enet_rx_disablefiiid I N3

# 3-246. XK enet_rx_disable

R enet_rx_disable
BHRER void enet_rx_disable(void);
ThRedtid ENETEIEIIAESERE (BLIFENETAMNE Y IMACHIDMARE B
vinve: Jig
A FH R B
HWASH{in}
Az {out}
R E{E

(LR
/* disable reception function of MAC and DMA */

enet_rx_disable();
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¥ enet_registers_get

B #enet_registers_getdliik L F 3% -

R 3-247. B enet_registers_get

R enet_registers_get
R void enet_registers_get(enet_.registers_type_enum type, uint32_t *preg,
uint32_t num);
Thgedd SRR VO FENET 2 77 484
e dktt -
M FH R4 -
WMASH{in}
type AEERTY, FHSHUTEZE—
ALL_MAC_REG AR TEE WENET_MAC_CFGFIENET_MAC_FCTH
ALL_MSC_REG AW EMENET_MSC_CTLFIENET_MSC_RGUFCNT
ALL_PTP_REG HAFE TG E MENET _PTP_TSCTLF#|ENET_PTP_PPSCTL
ALL_DMA_REG 25172575 NENET_DMA_BCTLF|/ENET_DMA_CRBADDR
BWANSH{in}
num MERI ZF 728N, YU (0~54)
I S%{out}
preg FEAk o A7 28 IV B 22 b X i 5t
p A=A

Biltn.

I* get all mac registers value */

uint32_t register_buffer[5];
enet_registers_get(ALL_MAC_REG, 5, register_buffer);
K% enet_debug_status_get

B %enet_debug_status_getftiik I F %
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# 3-248. ¥# enet_debug_status_get

RONOUS_FIFO_ST
ATE

R B FR enet_debug_status_get
R A uint32_t enet_debug_status_get(uint32_t mac_debug);
ThRedtid RHENETH RS S
VRS s -
GV .
WANSH{in}
mac_debug ENETH RS B, FHASHNEFE—4
ENET_MAC_RECEI MACH Y # 4 7%
VER_NOT_IDLE
ENET_RX_ASYNCH L HIFIFORS

ENET_RXFIFO_WRI

FRUCFIFOIEAE AT 5 # A

D_STATUS

TING
ENET_RXFIFO_REA BT FIFOR IR
D_STATUS
ENET_RXFIFO_STA BN FIFOR A
TE

ENET_MAC_TRANS MAC K% #R L=

MITTER_NOT_IDLE

ENET_MAC_TRANS MAC R I£ZZIRAS
MITTER_STATUS

ENET_PAUSE_CON BT ZARE
DITION_STATUS

ENET_TXFIFO_REA FHUR IEFIFORAEIRS

ENET_TXFIFO_WRI

RIEFIFOIEAEIAT 5 1k

L

TING
ENET_TXFIFO_NOT RIEFIFOIES
_EMPTY
ENET_TXFIFO_FUL KILFIFO i
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#H S {out}

B EE

uint32_t

HRREE

Blhn:

[* get debug message of RxFIFO state */

uint32_t debug_value;

debug_value = enet_debug_status_get (ENET_RXFIFO_STATE);

¥ enet_address_filter_enable

P #enet_address_filter_enableftiid I, F %

R 3-249. ¥H enet_address_filter_enable

R enet_address_filter_enable
R A void enet_address_filter_enable(enet_macaddress_enum mac_addr);
DRe A MACHEhET g5 B
SeRE A -
A P R 3 -
WANSH{in}
mac_addr PR REMIMACHEEA, FHISE iR —4

ENET_MAC_ADDRE
Ss1

i HEMACHL1IE 40 13 6 2%

ENET_MAC_ADDRE
Ss2

{5 FEMACHI 1 2H 235 1 2%

ENET_MAC_ADDRE
SS3

i EMACH 140 35t 16 2%

i ZS%{out}

IR [EE

i
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[* enable the MAC address 1 filter */
enet_address_filter_enable(ENET_MAC_ADDRESS1);

BB enet_address_filter_disable
P #enet_address_filter_disabledifiit i, N % :
#£ 3-250. ¥ enet_address_filter_disable
PRI FR enet_address_filter_disable
R A void enet_address_filter_disable(enet_macaddress_enum mac_addr);
TheeHR MACHE T JE 23 45 B
Vinve: Jig -
A A R 4 -
MASH{in}
mac_addr BT REIMACHIEEAH, F IS BN TR —
ENET_MAC_ADDRE
-7 fHEFEMACHL IR 130 8 2%
SS1
ENET_MAC_ADDRE
fd FEMACHIIE2H 250 8 2%
SS2
ENET_MAC_ADDRE
il BEMACHLIE 2 33T JE %
SS3
¥ Z2H{out}
& [E{E
4

[* disable the MAC address 1 filter */

enet_address_filter_disable(ENET_MAC_ADDRESS1);

B enet_address_filter_config

P #enet_address_filter_configftiif W, N %

R 3-251. ¥ enet_address_filter_config

ERE AR

enet_address_filter_config
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void enet_address_filter_config(enet_macaddress_enum mac_addr, uint32_t

RS addr_mask, uint32_t filter_type);
WEiE L MACHL A8 B MG
S sl ]
B R RS .
#MmASYin}
mac_addr WAL REMIMACHEIEAL, RIS B AT — A

ENET_MAC_ADDRE
Ss1

{ REMACHI 1 2H 175 7 28

ENET_MAC_ADDRE
SS2

i HEMACH 140 23 6 2%

ENET_MAC_ADDRE
SS3

{5 BEMACH 1 2H 37 7 2%

S H{in}

addr_mask

W FEMACHIHERLE TR B BRGNS 80T Ik 24

ENET_ADDRESS_M
ASK_BYTEO

FFiltENET_MAC_ADDRZ1L[7:0] bits

ENET_ADDRESS_M
ASK_BYTE1

B #{ENET_MAC_ADDR1L[15:8] bits

ENET_ADDRESS_M
ASK_BYTE2

J##ENET_MAC_ADDR1L[23:16] bits

ENET_ADDRESS_M
ASK_BYTE3

FE#ENET_MAC_ADDRIL [31:24] bits

ENET_ADDRESS_M
ASK_BYTE4

J##ZENET_MAC_ADDR1H [7:0] bits

ENET_ADDRESS_M
ASK_BYTE5

BE#;ENET_MAC_ADDRIH [15:8] bits

EWAZH{in}

filter_type

FEPEMACHE I JE 28257,
THISHNTIEFE—

ENET_ADDRESS_FI
LTER_SA

TR LE TR MAC Hh 1k P U5 b b 38
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ENET_ADDRESS FlI
- - T JE A LEXS BRI MIMAC HUBE 1 B stk 35
LTER_DA
S48 {out}
p A=A

(LR
[* config the MAC address 1 filter */

enet_address_filter_config(ENET_MAC_ADDRESS1, ENET_ADDRESS_MASK_BYTEQ |
ENET_ADDRESS_MASK _BYTE1 | ENET_ADDRESS_MASK_BYTE2, ENET_ADDRESS
_FILTER_DA);

K% enet_phy_config

K #enet_phy_config#iliid i F %

R 3-252. ¥H enet_phy_config

R enet_phy_config
BHRER ErrStatus enet_phy_config(void);
TheeHR PHYE:HLE (it B SMI £ 9 = A7 PHY S )
it g -
A% 18 P R 80 rcu_clock_freq_get()/enet_phy_write_read()
HWASH{in}
Az {out}
& [E{E
ErrStatus ERROR or SUCCESS

fBiltn.
[* config PHY interface */

enet_phy_config();
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¥ enet_phy_write_read
i ¥enet_phy write_read#iiid I, N %

R 3-253. K enet_phy_write_read

R enet_phy_write_read
R ErrStatus enet_phy_write_re-ad(enet_phydirecfion_enum direction, uint16_t
phy_address, uint16_t phy_reg, uintl6_t *pvalue);
ThgestiR B IEPHY %5 17 4%
oA -
G NEDE -

WMASH{in}

direction TS A

ENET_PHY_WRITE FMPHY 25 745 5 54
ENET_PHY_READ MPHY & 728 13 44
WMASH{in}
phy_address 0x0 - Ox1F

HMANSH{in}

phy_reg 0x0 - OX1F
HMANSH{in}

pvalue ZdirectioniEFENET_PHY_WRITER!, R 5 APHYZ 7748 ({H

#is%{out}

pvalue- HdirectioniFENET_PHY_READH, R/ HEMEPHY 27 1785 i A1

& [EE
ErrStatus ERROR or SUCCESS

it
/* write 0 to PHY BCR register */

uint16_t temp_phy = 0U;

phy_state = enet_phy write_read(ENET_PHY_WRITE, PHY_ADDRESS, PHY_REG_ BCR,

&temp_phy);

249



Z

GigaDevice

GD32F4xx [E1F A H a5

¥ enet_phyloopback_enable

B #enet_phyloopback_enableffiik I F & :

R 3-254. K enet_phyloopback_enable

R enet_phyloopback_enable
R R A ErrStatus enet_phyloopback_enable(void);
TiRedtig HREPHY Sy [ R AR
Vi i -
A P R enet_phy_write_read()
HAZH{in}
¥ HiZ2H{out}
pAE
ErrStatus ERROR or SUCCESS

10

[* enable the loopback function of PHY chip */

ErrStatus phy_state = ERROR;

phy_state = enet_phyloopback_enable();

%L enet_phyloopback_disable

B #enet_phyloopback_disableftiid I, N %

+ 3-255. ¥ enet_phyloopback_disable

AR enet_phyloopback_disable
A ErrStatus enet_phyloopback_disable(void);
DResiiR EEREPHY L B
Fohk At -
A5 P R enet_phy_write_read
BASE{in}
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#H S {out}

B EE

ErrStatus

ERROR or SUCCESS

Blhn:

/* disable the loopback function of PHY chip */

ErrStatus phy_state = ERROR;

phy_state = enet_phyloopback_disable();

B enet_forward_feature_enable

¥ enet_forward_feature_enableiffiik W, T3

R 3-256. K# enet_forward_feature_enable

R enet_forward_feature_enable
R A void enet_forward_feature_enable(uint32_t feature);
DRe A fEAEENET LB LA K D) e
SeRE A -
A FH R 5 -
WANSH{in}
feature ENETWOELThRE, NoIZH0T g EL A

ENET_AUTO_PADC
RC_DROP

32 B i 78 7 A MIFCSIK

ENET_TYPEFRAME
_CRC_DROP

i AT B 30 % BRFCSHERE U471 I CRCAL 48 AT

ENET_FORWARD_
ERRFRAMES

B 1 R Mo R HL A B R AR 2 e R 4

ENET_FORWARD_
UNDERSZ_GOODF
RAMES

M /N T 645 T ELBOA §H 1R AWK £ R 48 N

S out}

B EME
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LR
[* enable the function that forwarding undersized good frames */
enet_forward_feature_enable(ENET_FORWARD_UNDERSZ_GOODFRAMES);
¥ enet_forward_feature_disable
i #enet_forward_feature_disableftiid I, T %
R 3-257. B enet_forward_feature_disable
R enet_forward_feature_disable
RER A void enet_forward_feature_disable(uint32_t feature);
TiRetid AEREENETMUE I AH ST AR
Se kAt -
A P R 4 -
HAZSH{in}
feature ENETWOEIE TIRE, THSHAT DUk A
ENET_AUTO_PADC )
H 3£ BREIOEE 78 5 MFCSIR
RC_DROP
ENET_TYPEFRAME N
- WoE s FT 30 2 BRFCS R 5 P55 I CRCRL ER AN
_CRC_DROP
ENET_FORWARD_ e \ .
B T A i A ) AR R 2 R e 2
ERRFRAMES
ENET_FORWARD _
UNDERSZ_GOODF WK /N T- 645 TR A HE R W 5% R 45 L
RAMES
AHSH{out}
p A Il
il :

/* enable the function that forwarding undersized good frames */

enet_forward_feature_enable(ENET_FORWARD_UNDERSZ_GOODFRAMES);
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¥ enet_fliter_feature_enable

P %enet fliter feature enablefffiid WL~

R 3-258. K enet_fliter_feature_enable

LTER_HASH_MODE

R enet_fliter_feature_enable
R R A void enet_fliter_feature_enable(uint32_t feature)
Thkedig fREENETIWUL JE S AH X T g
Vit dis -
A P R -
HAZH{in}
feature ENETIESRTIRE, THISHAT DUEEZ A
ENET_SRC_FILTER Wb hE T JE RS
ENET_SRC_FILTER \ .
PRk 8 o SR v i
_INVERSE
ENET_DEST FILTE ,
SRRz NIt S UK S
R_INVERSE
ENET_MULTICAST _
AN EZ ]
FILTER_PASS
ENET_MULTICAST _
FILTER_HASH_MO HASHZ it g 4%
DE
ENET_UNICAST _FlI . L
HASH S FFid 8 4%

ENET_FILTER_MO
DE_EITHER

HASH=E 58 i yE 4% Dh g

¥ Z2H{out}

B EE

i

[* enable filter source address function */

enet_fliter_feature_enable(ENET_SRC_FILTER);
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¥ enet_fliter_feature_disable

K ¥enet_fliter_feature_disablefffiik W, T % :

R 3-259. K enet_fliter_feature_disable

LTER_HASH_MODE

R LR enet_fliter_feature_disable
R R A void enet_fliter_feature_disable(uint32_t feature);
Thkedig ARBEENETWUL JE#SAH O T RE
ity s -
M FH R 4 -
WANSH{in}
feature ENETIESRTIRE, THISHAT DUEEZ A
ENET_SRC_FILTER Wb hE T JE RS
ENET_SRC_FILTER i o i
PRk 8 o SR v i
_INVERSE
ENET_DEST_FILTE o .
ERApb ISP SUL
R_INVERSE
ENET_MULTICAST _
2 i
FILTER_PASS
ENET_MULTICAST _
FILTER_HASH_MO HASHZ it g 4%
DE
ENET_UNICAST _FlI et
HASH S FFid 8 4%

ENET_FILTER_MO
DE_EITHER

HASH=E 58 i yE 4% Dh g

¥ Z2H{out}

B EE

i

[* enable filter source address function */

enet_fliter_feature_enable(ENET_SRC_FILTER);
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¥ enet_pauseframe_generate

B #enet_pauseframe_generatedffiik . F %

R 3-260. K enet_pauseframe_generate

R enet_pauseframe_generate
R R A ErrStatus enet_pauseframe_generate(void);
Thgedid AR, A RE AR P T BE S5 ENETAREHURE ik 25 il
oA -
VDR -
HAZH{in}
¥ HiZ2H{out}
& B {H
ErrStatus ERROR or SUCCESS

il
[* generate the pause frame */
ErrStatus reval;

reval = enet_pauseframe_generate();

B %L enet_pauseframe_detect_config

2 ¥enet_pauseframe_detect_configfiid L T %

F 3-261. ¥ enet_pauseframe_detect_config

AR enet_pauseframe_detect_config
REUR A void enet_pauseframe_detect_config(uint32_t detect);
ThgestiR Tic B B e MU I 2 1Y
SRR -
AR FH R 2 -
BASE{in}
detect FAEWHI, T HISHACT A
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ENET_MACO_AND_
UNIQUE_ADDRESS
_PAUSEDETECT

BT M — 2 FE HRE TS T, MAC R IRIE 2 I MACO M 1t
(ENET_MAC_ADDROHZ {728 MIENET_MAC_ADDROLZFA7-3%) k6 %5 {2
i

ENET_UNIQUE_PA
USEDETECT

MAC R BN A IEEE802. 3 7 5& S ME— 22 3%t 1k 1) 327 15 it

#H S {out}

R AME

it

[* config the pause frame detect type as ENET_UNIQUE_PAUSEDETECT */

enet_pauseframe_detect_config(ENET_UNIQUE_PAUSEDETECT);

E ¥ enet_pauseframe_config

i ¥enet_pauseframe_configfiiid L~ &

R 3-262. K enet_pauseframe_config

AR enet_pauseframe_config
RER A void enet_pauseframe_config(uint32_t pausetime, uint32_t pause_threshold);
TiReftid =R EAE Ve 2
i S s -
AR -
MASH{in}
pausetime BTN A, Y5 (0~0xFFFF)

WMASH{in}

pause_threshold

WHE T A EREE W B XA KT, N FA[31:16]5E X

(R {5 IN E) o IR BRME A 32 A S ONPTM-PLTS. i, PTM = 0x80 (128N}

[EEFED , PLTS = 0x1 (284N [aI[AIRRD , A4 FE 5 —AN 85k H1100(128-
28) /N a] [EI G, 5 E S E R AN, RS EU AT A

ENET_PAUSETIME
_MINUS4

EHEISTA] — 4[] TR i

ENET_PAUSETIME
_MINUS28

TS 1] —284NF 7] ] B
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ENET_PAUSETIME
_MINUS144

SEEI ) — 144/ 1113

ENET_PAUSETIME
_MINUS256

Bz} [a] — 256N (8] ] R

#H S {out}

R AME

it

[* config pause time minus 4 slot times */

enet_pauseframe_config(30, ENET_PAUSETIME_MINUS4);

¥ enet_flowcontrol_threshold_config

B ¥enet_flowcontrol_threshold_config#ifiid I, ~ % -

* 3-263. K enet_flowcontrol_threshold_config

HRESHOLD_768BY

R enet_flowcontrol_threshold_config
RER A void enet_flowcontrol_threshold_config(uint32_t deactive, uint32_t active);
Thgeid e YL A A
Fe kAt -
B R4 -
WANSH{in}
TS BRI o X AME R 24 /NFA2[2:0]5E XA HaE BE . S4RXFIFOH Ak
deactive PR T X A T i B E, RIEDIRE B3R, T A S EIN AT ik
—4
ENET _DEACTIVE_T
HRESHOLD_256BY 25671
TES
ENET_DEACTIVE_T
HRESHOLD_512BY 5127F75
TES
ENET _DEACTIVE_T
- - 768711
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TES

ENET_DEACTIVE_T
HRESHOLD_1024B
YTES

10247775

ENET_DEACTIVE_T
HRESHOLD_1280B
YTES

1280

ENET_DEACTIVE_T
HRESHOLD_1536B
YTES

153677

ENET_DEACTIVE_T
HRESHOLD_1792B
YTES

17925

HAZH{in}

active

WAEWOE I BIME . AR TS IIAE, ARXFIFOH AR AL A HdE i T X 26 £
PR EMME, FIEhaeRves, THSETiER 4

ENET_ACTIVE_THR
ESHOLD_256BYTE
s

25615

ENET_ACTIVE_THR
ESHOLD_512BYTE
S

51271

ENET_ACTIVE_THR
ESHOLD_768BYTE
S

7687

ENET_ACTIVE_THR
ESHOLD_1024BYTE
S

10245

ENET_ACTIVE_THR
ESHOLD_1280BYTE
S

128057

ENET_ACTIVE_THR
ESHOLD_1536BYTE
S

15365

ENET_ACTIVE_THR
ESHOLD_1792BYTE

179254
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#H S {out}

B EE

LR
[* configure the threshold of the flow control */

enet_flowcontrol_threshold_config(ENET_DEACTIVE_THRESHOLD_256BYTES, ENET_A
CTIVE_THRESHOLD_256BYTES);

¥ enet_flowcontrol_feature_enable

B ¥enet_flowcontrol_feature_enabledffiit i, % :

R 3-264. K enet_flowcontrol_feature_enable

R enet_flowcontrol_feature_enable
RER A void enet_flowcontrol_feature_enable(uint32_t feature);
Bi):iz5 by EREENETHIZAI K T fiE
i S s -
L NERE -
WANSH{in}
feature ENETHUZ DI RERE R, FAISHo] DLk A4

ENET_ZERO_QUAN \ o o
SR (8] Fr 2 s da it 32 AR

TA_PAUSE
ENET_TX_FLOWCO VNS
RILTIEI g
NTROL
ENET_RX_FLOWC VNS
FAKFETRE

ONTROL

ENET_BACK_PRES

HIEIhRE (AT
SURE

S out}

IR [EE
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[* enable the flow control operation in the MAC */
enet_flowcontrol_feature_enable(ENET_ZERO_QUANTA_PAUSE);
¥ enet_flowcontrol_feature_disable
i #enet_flowcontrol_feature_disableftfiid . % :
R 3-265. K enet_flowcontrol_feature_disable
R enet_flowcontrol_feature_disable
RER A void enet_flowcontrol_feature_disable(uint32_t feature);
TiRetid AEREENETIR AR Th fE
Vinve: Jig -
A P R 4 -
HAZSH{in}
feature ENETHAZDI AR, THIS AT L2 A
ENET_ZERO_QUAN ) . B .
TR 1]y B A5 428 1 ot 1 300 A B
TA_PAUSE
ENET _TX FLOWCO N
- R IEIIRE
NTROL
ENET_RX FLOWC N
N RIEm IR
ONTROL
ENET_BACK_PRES
HEDEE (AE W TR
SURE
I S%{out}
& [E{E
il :

[* disable the automatic zero-quanta generation function */

enet_flowcontrol_feature_disable(ENET_ZERO_QUANTA_PAUSE);
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¥ enet_dmaprocess_state_get

P ¥enet_dmaprocess_state getfiik I F %

R 3-266. K enet_dmaprocess_state_get

R enet_dmaprocess_state_get

R R A uint32_t enet_dmaprocess_state_get(enet_dmadirection_enum direction);

Byt Py IRINDMA K& R AR A

SR A -

VDR -
WMASH{in}

direction DMAfL4i 7 1]
ENET_DMA_TX DMAK i3 2
ENET_DMA_RX DMAEZ W2

¥ HiZ2H{out}
R EE

uint32_t

DMARFEIRAS, ATHUEW T :
ENET_RX_STATE_STOPPED / ENET_RX_STATE_FETCHING /
ENET_RX_STATE_WAITING / ENET_RX_STATE_SUSPENDED /
ENET_RX_STATE_CLOSING / ENET_RX_STATE_QUEUING /
ENET_TX_STATE_STOPPED / ENET_TX_STATE_FETCHING /
ENET_TX_STATE_WAITING / ENET_TX_STATE_READING /
ENET_TX_STATE_SUSPENDED / ENET_TX_STATE_CLOSING

it

/* get the dma receive process state */

uint32_t reval;

reval = enet_dmaprocess_state _get(ENET_DMA_RX);

if(ENET_RX_STATE_SUSPENDED == reval){

do...
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B % enet_dmaprocess_resume

Pl ¥renet_dmaprocess_resumediiid W F %

R 3-267. K enet_dmaprocess_resume

R enet_dmaprocess_resume
R R void enet_dmaprocess_resume(enet_dmadirection_enum direction);
TiRedtig DMAJ 3%/ H A 1 1 e
SR A
B A R
WMASH{in}
direction RHRFFEA, FHISHAOTIESE—A
ENET_DMA_TX DMAK &2
ENET_DMA_RX DMAB I FE
¥ HiZ2H{out}

IR B

it

/* enable DMA receive process */

enet_dmaprocess_resume(ENET_DMA_RX);

B %L enet_rxprocess_check_recovery

B #enet_rxprocess_check_recoveryiiiik Il N #:

+ 3-268. K enet_rxprocess_check_recovery

R enet_rxprocess_check_recovery
R R void enet_rxprocess_check_recovery(void);
Bl) K D% Kl R 2 iR
FetRFAE -

A R -

BANSE{in}
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2% {out}

R AME

.

/* check and recover the Rx process */

enet_rxprocess_check_recovery();

K% enet_txfifo_flush
P #enet_txfifo_flushftfiik LT %

£ 3-269. B enet_txfifo_flush

[Ec @S enet_txfifo_flush
BHRR ErrStatus enet_txfifo_flush(void);
TR RIFTENETRIEFIFO, 2545 RIEBRlE 52 i
Vi {as -
AR A R -
BASH{in}
i S5 out}
REE
ErrStatus ERROR or SUCCESS

fBiltn.

[* flush the ENET transmit FIFO */
ErrStatus reval = ERROR,;

reval = enet_txfifo_flush();

K% enet_current_desc_address_get

B #enet_current_desc_address_getfifiit I, T %
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# 3-270. X% enet_current_desc_address_get

R B FR enet_current_desc_address_get
R A uint32_t enet_current_desc_address_get(enet_desc_reg_enum addr_get);
ThRedtid BTNV 1@ £l it DY | R 1 R o RN P R 7 B = B R
FaRFA -
GIEEE -
MANSH{in}
addr_get AR R AR R, T A SEA AT IR FE— A

ENET_RX_DESC_T
ABLE

PR IR 7T 5112 1

ENET_RX_CURREN
T_DESC

24 AT DMAJZ il 23158 FH (2 AU A i -5 e ik

ENET_RX_CURREN
T _BUFFER

4 BT DMAFE il #8458 F B B Sc i 17 22 e [X Mkt

ENET_TX_DESC_T
ABLE

FOIEFRIRFTHIZ E ot

ENET_TX_CURREN
T_DESC

4 AT DMAF ] 45 56 P AR A H R 1 st i

ENET_TX_CURREN

4 BT DMAFZ il #8458 F B A8 F A 17 22 o [X Mk

T_BUFFER
i SH{out}
R B
uint32_t 0- OXFFFFFFFF
il -

[* get the start address of the receive descriptor table */

uint32_t reval;

reval = enet_current_desc_address_get(ENET_RX DESC_TABLE);

K%L enet_desc_information_get

i #enet_desc_information_getfifiid I T %
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F 3-271. E¥# enet_desc_information_get

R B FR enet_desc_information_get
R uint32_t enet_desc_information_get(ene.t_descriptors_struct *desc,
enet_descstate_enum info_get);
TheeHR SRBUR R T EAE B
VRS s -
B R .
#MASH{in}
desc iR FEIREE, SRR IAN GG S % Z#fkenet descriptors struct

MASH{in}

info_get R FERIRFTE B, NS BTG

RXDESC_BUFFER_

ENGTH

R X LR
1 SIZE
RXDESC_BUFFER B
- - R IP X 2K/
2_SIZE
RXDESC_FRAME_L
- - FEUSmi FE

TXDESC_COLLISIO
N_COUNT

WA 26 HH 2% T R B A o RV

RXDESC_BUFFER_

TR 22 i X M

1_ADDR
TXDESC_BUFFER ) B
- - RAEMT A v X bk
1_ADDR
¥ Z2H{out}
R EIE
uint32_t RSB, WHiR[EME HOXFFFFFFFFU, BB A S 50H 15

i

[* get the reception buffer 1 size */

uint32_t reval;

reval = enet_desc_information_get(rx_desc, RXDESC_BUFFER_1_SIZE);
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¥ enet_missed_frame_counter_get

P ¥enet_missed_frame_counter_getiffiit Il N %

R 3-272. B enet_missed_frame_counter_get

R enet_missed_frame_counter_get
R void enet_missed_frame_counter_get(uint32_t *rxfifo_drop, uint32_t
*rxdma_drop);
ThgestiR IRIGZ S S ikl
FeRF A -
N ;
WMASH{in}
¥ HiZ2H{out}
rxfifo_drop A7 it B T3 A It SR R FIF O HA 177 25 e T i) e
¥ HZ2H{out}
rxdma_drop A fits B BRI IR A A W] T 25 7 A 3R B
IR B

fl4n:
[* get the number of missed frames during receiving */
uint32_t rxcnt, txcnt;

enet_missed_frame_counter_get(&rxcnt, &txcnt);

%L enet_desc_flag_get
P ¥enet_desc_flag_getfifiid W T %

F 3-273. K ¥ enet_desc_flag_get

B4R enet_desc_flag_get
FlagStatus enet_desc_flag_get(enet_descriptors_struct *desc, uint32_t
BB
desc_flag);
ThgediR FRIVENETHIHDMAf IR 45 B 47
Fe kAt -

266



Z

GigaDevice

GD32F4xx [E1F A H a5

A R -
WMASH{in}
desc IRFTHREE, SRR AN A1 S % L kenet descriptors struct
WMASH{in}
desc_flag

(the value according
to the parameter

desc)

IRFFAREAL, FIISEACAT LS4

Hidesc BHONRIEHATFH

ENET_TDESO_DB

JIRSIE A3

ENET_TDESO_UFE

s T A R AL

ENET_TDESO_EXD

i B I 1

ENET_TDESO_VFR

VLANTif
M
ENET_TDESO_ECO 1R R AL
ENET_TDESO_LCO GEIR PP
ENET_TDESO_NCA 5o &) A
ENET_TDESO_LCA Bk E KA
ENET_TDESO_IPPE PR A IR AL
ENET_TDESO_FRM e o
LR VA
F
ENET_TDESO_JT Jabberi i {7
ENET_TDESO_ES HiRIL A
ENET_TDESO_IPHE IPHE kAt for
ENET_TDESO_TTM s e o
R IL I THBARAS T

SS

ENET_TDESO_TCH

O I RER AR A A

M
ENET_TDESO_TER . o

M PRI R 2% 4 A s
ENET_TDESO_TTS i e R A% I R BE AL
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EN
ENET_TDESO_DPA X
AIFEAL
D
ENET_TDESO_DCR i )
RitHCRCHz
C
ENET_TDESO_FSG i VA
ENET_TDESO_LSG WAL
ENET_TDESO_INTC SE RS R AL
ENET_TDESO_DAV DAVAL

desc BHOB AR

ENET_RDESO_PCE
RR

H R0 AN R R

ENET_RDESO_CER
R

CRC#H IR

ENET_RDESO_DBE
RR

Dribblefi i

ENET_RDESO_RER
R

el iR

ENET_RDESO0_RWD

PR [

-
ENET_RDESO_FRM )
M2
-
ENET_RDESO_LCO HEIR P RAL
ENET_RDESO_IPHE ) \D
| PITFR S A 46 F1 15%

RR

ENET_RDESO_LDE
S

ENET_RDESO_FDE

S
ENET_RDESO_VTA e
VLANARZEAL
G
ENET_RDESO_OER N v g
Y A R AL

R
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ENET_RDESO_LER

KRN
R
ENET_RDESO_SAF
. A YR ki e 2 AT
ENET_RDESO_DER e it o g
IR TFERAL

R

ENET_RDESO_ERR NS
RIS

S
ENET_RDESO_DAF
. A B ARtk 8 2840
ENET_RDESO_DAV IR £ AT AL
¥ HiZ2¥{out}
AN
FlagStatus SET or RESET

(LUE
I* get the bit flag of ENET DMA descriptor */
FlagStatus reval;

reval = enet_desc_flag_get(p_txdesc, ENET_TDESO_TCHM);

% enet_desc_flag_set

i #enet_desc_flag_setiffiik L N3

R 3-274. ¥ enet_desc_flag_set

AR enet_desc_flag_set

REUR A void enet_desc_flag_set(enet_descriptors_struct *desc, uint32_t desc_flag);

Drfe R B EENETHIRDMAR & 75 A1

FeRF M -

AR FH R 2 -
BASE{in}

desc MRFFIRET, SRR AN 5SS % L Menet descriptors struct

MANSH{in}
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desc_flag

(the value according
to the parameter

desc)

HRFTRRENL, TS HATIEH—

Hdesc Z AN RIEFHIR AT I

ENET_TDESO_VFR
M

VLANIiA7

ENET_TDESO_FRM
F

i 2L

ENET_TDESO_TCH

9 bk R AR A AL

M
ENET_TDESO_TER o
" T IR 25 RAR AL
ENET_TDESO_TTS e e o
fi B &A% TRV BRAL
EN
ENET_TDESO_DPA .
ANIHFAL
D
ENET_TDESO_DCR . .
ANiHHCRCHL
C
ENET_TDESO_FSG H— L
ENET_TDESO_LSG G B
ENET_TDESO_INTC 78 RIS Hp Tz
ENET_TDESO_DAV DAVAL

desc B HO B

ENET_RDESO_DAV

FEIRFF R AL

i 2%{out}

B EE

it

/* set VLAN frame bit flag of ENET DMA descriptor */
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enet_desc_flag_set(p_txdesc, ENET_TDESO_VFRM);

¥ enet_desc_flag_clear

P ¥enet_desc_flag_cleariffiid I, F %

R 3-275. K enet_desc_flag_clear

(the value according
to the parameter

desc)

R enet_desc_flag_clear
R ERL void enet_desc_flag_clear(enet_descriptors_struct *desc, uint32_t desc_flag);
ThgeHR T PRENETALEDMARS IR FF b5 47
VS -
G NEDE .
WMASH{in}
desc IR IREL, SERIIR AN A 278 4 ffenet_descriptors struct
WMASH{in}
desc_flag

HRFTRELL, A EACTIER

“desc 2 MU RIERIA T

ENET_TDESO_VFR

F

VLANI{;

M
ENET_TDESO_FRM s
iy 2= AL

ENET_TDESO_TCH

O R

C

M
ENET_TDESO_TER s SN
" AT R 32 45 AR AR AU
ENET_TDESO_TTS e 1 e
{5 B8 K 2% N 1) B A7
EN
ENET_TDESO_DPA .
ANEFENL
D
ENET_TDESO_DCR . .
A5 CRCAL
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ENET_TDESO_FSG S Hefr
ENET_TDESO_LSG I A
ENET_TDESO_INTC 52 R e A7
ENET_TDESO_DAV DAV

“desc BHOB AR

ENET_RDESO_DAV HiR FF ] AL

2% {out}

R EME

it
/* clear VLAN frame bit flag of ENET DMA descriptor */

enet_desc_flag_clear(p_txdesc, ENET_TDESO_VFRM);

B enet_rx_desc_immediate_receive_complete_interrupt
P #enet_rx_desc_immediate_receive_complete_interruptfifiid I, F % -

# 3-276. E¥ enet_rx_desc_immediate_receive_complete_interrupt

€4 enet_rx_desc_immediate_receive_complete_interrupt
void
BHRER enet_rx_desc_immediate_receive_complete_interrupt(enet_descriptors_struct
*desc);
ThRedtid BB SE RN, STV E M ENET_DMA_STAT# 7% HIRS
VR s -
A FH R 5 -
WASH{in}
desc WR e Er, S5 RN 2HiE 5% 4 ffenet_descriptors struct
A Z%out}
p A Il
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LR
/* set RS bitin ENET_DMA_STAT register immediately when receving completed */

enet_rx_desc_immediate_receive_complete_interrupt(p_rxdesc);

¥ enet_rx_desc_delay_receive_complete_interrupt

Ki#enet_rx_desc_delay_receive_complete_interrupt#ifiid I T 3 :

R 3-277. B enet_rx_desc_delay_receive_complete_interrupt

R enet_rx_desc_delay_receive_complete_interrupt
R void enet_rx_desc_delay_receive._complete_intt.errupt(enet_descriptors_struct
*desc, uint32_t delay_time);
B2): £ b MFECTE RN, SEIR R E I 5] 73 B AZENET_DMA_STAT A7 2} RS AL
SR -
A FH B -
WMASH{in}
desc FIRFFIREL, S5 AN A 278 4 ffenet_descriptors struct
WANSH{in}
delay time SEIRIIA], SEPRIEIRI A y256*delay_timeMHCLK (0~O0xFF)
#is%{out}
R EI{E

it

[* when receiving completed, RS bit in ENET_DMA_STAT register will be set after 256*16
HCLK */

enet_rx_desc_delay_receive_complete_interrupt(p_rxdesc, 0x00000010);

Fi%L enet_rxframe_drop

Bk #enet_rxframe_dropitiik L N %
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# 3-278. B enet_rxframe_drop

R B FR enet_rxframe_drop
R A void enet_rxframe_drop(void);
ThReiR T 7 T ) ) o
ekt -
A FH R4 -
WASH{in}
% {out}
& B {E

il :
[* drop current receive frame */

enet_rxframe_drop( );

¥ enet_dma_feature_enable

i #enet_dma_feature_enablefifiit W, %

F 3-279. E¥ enet_dma_feature_enable

AR enet_dma_feature_enable
KR A void enet_dma_feature_enable(uint32_t feature);
Thgeid T BEENETHLHDMA L T fE
Vi {as -
A58 P R -
WMASH{in}
feature DMADEE, THISHLLEHEZ A
ENET_NO_FLUSH_ . N 0ok g 2
HER AT T, RXDMATZH] 28 2= 20 i Th e
RXFRAME
ENET_SECONDFRA R
TXDMAJZ i 25 55 — i T g
ME_OPT
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#H S {out}
AL
LR
/* enable RxDMA does not flushes frames function */
enet_dma_feature_enable(ENET_NO_FLUSH_RXFRAME);
¥ enet_dma_feature_disable
Pk %enet_dma_feature_disablefifiik Il N
# 3-280. K enet_dma_feature_disable
R enet_dma_feature_disable
RER A void enet_dma_feature_disable(uint32_t feature);
B21): i P ZEHEENETEUIRDMAH X T g
ekt -
B R -
MANSH{in}
feature DMAZhRE, THISHFTLLEHEZ A
ENET_NO_FLUSH
R_XFRTAME - IR FFASTT F B, RXDMAFE i) 4% 7 25 Bl i sh e
ENET_SECONDFRA
K/I E OPT TXDMAZz il 25 55 —izh g
¥ Z2H{out}
R E{E
o

/* disable RxDMA does not flushes frames function */

enet_dma_feature_disable(ENET_NO_FLUSH_RXFRAME);
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¥ enet_rx_desc_enhanced_status_get

P ¥enet_rx_desc_enhanced_status_getffiid . F %

R 3-281. E# enet_rx_desc_enhanced_status_get

R enet_rx_desc_enhanced_status_get
uint32_t enet_rx_desc_enhanced_status_get(enet_descriptors_struct *desc,
R _
uint32_t desc_status);

Thgedig SRR R R I RS bR EALE S

oA -
G NEDE -

HAZH{in}
desc HORFFHRE, SRS BiES% L fenet_descriptors struct

HAZSH{in}

desc_status

REERIPIRSE 2

ENET_RDES4_IPPL

P S5 & A
DT
ENET_RDES4_IPHE .
[P SkH iR
RR
ENET_RDES4_IPPL e
| P 285028k Ao A 12
DERR
ENET_RDES4_IPCK
1PHE 5% 2 A5 5 1
SB
ENET_RDES4_IPF4 Ipv4i
ENET_RDES4_IPF6 Ipv6i

ENET_RDES4_PTP
MT

PTPH B2

ENET_RDES4_PTP

PTP < £ i
OEF
ENET_RDES4 PTP
- - PTPREA % 3
VF
HHZ2¥{out}
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B EE

uint32_t FHRLARZSE

Biltn.
/* get the IP frame payload type in ENET DMA descriptor */
uint32_t status;

status = enet_rx_desc_enhanced_status_get(p_rxdesc, ENET_RDES4_IPPLDT);

¥ enet_desc_select_enhanced_mode

P #enet_desc_select_enhanced_modediiid Il % -

R 3-282. K enet_desc_select_enhanced_mode

R enet_desc_select_enhanced_mode
RBRER void enet_desc_select_enhanced_mode(void);
TRk Fic. B DMAGH IR 75 g 18 5 B i 755
Sarsktt -
A% F R 4 -
WANSH{in}
¥ Z2H{out}
& EI{E

fl4n:
[* configure descriptor to work in enhanced mode */

enet_desc_select_enhanced_mode();

% enet_ptp_enhanced_descriptors_chain_init

B ¥enet_ptp_enhanced_descriptors_chain_initfiid I, %

R 3-283. K enet_ptp_enhanced_descriptors_chain_init

REBFK enet_ptp_enhanced_descriptors_chain_init

RER void enet_ptp_enhanced_descriptors_chain_init(enet_dmadirection_enum
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direction);
ThRedid WIE A B A PTPI)RE 13 5 B DMARR WU 1% IR 175 9 A 3K
VRS s -
e F PR 4 -
MASH(in}
direction HRFFRA, IS HM TSR
ENET_DMA_TX DMA Tx##ih 5
ENET_DMA_RX DMA Rx#iB 7F
A S%{out}
B EE
Bt

[* initialize the DMA Tx descriptors's parameters in enhanced chain mode with ptp function */

enet_ptp_enhanced_descriptors_chain_init(ENET_DMA_TX);

%L enet_ptp_enhanced_descriptors_ring_init
B ¥enet_ptp_enhanced_descriptors_ring_initifiid I, N %

F 3-284. K ¥ enet_ptp_enhanced_descriptors_ring_init

AR enet_ptp_enhanced_descriptors_ring_init
R void enet_ptp_enhanced_descri|c-)tors._ring_init(enet_dmadirection_enum
direction);
TiReftid WG B A PTPI R B DMARE W R I IR 15 9 BRAE X
FeRF M -
AR -
WASH{in}

direction HRFFRA, FASEA TS
ENET_DMA_TX DMA Tx#ib 75
ENET_DMA_RX DMA Rx##iA T
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#H S {out}

B EE

Blhn:

[* initialize the DMA Rx descriptors's parameters in enhanced ring mode with ptp function */

enet_ptp_enhanced_descriptors_ring_init(ENET_DMA_RX);

¥ enet_ptpframe_receive_enhanced_mode

i ¥enet_ptpframe_receive_enhanced_modeffiid I %

# 3-285. K enet_ptpframe_receive_enhanced_mode

R enet_ptpframe_receive_enhanced_mode
R ErrStatus enet_ptpframe_rt-aceiw.a_enhan-ced_mode(uint8_t *puffer, uint32_t
bufsize, uint32_t timestamp(]);
. FEPTPALN A BE X i B R AW, FRE 24 108 5 R 4R 77 v A7 Ak R B ULt
RIS TR PE DL E 45 7€ X 3K
i S s -
L NERE -
BMANSH{in}
bufsize G2 DR
¥ Z2H{out}
buffer BRI PP XHREE, WERMIANULL, AP 35278 AR B i 2
v ILE B SR e A B
¥ Z2H{out}
timestamp AE T TR) AR B
& [ {E
ErrStatus SUCCESS or ERROR

i

[* receive a packet data with timestamp values to application buffer in DMA enhanced mode

*l
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uint32_t rx_buffer[500];
uint32_t time_stamp[2];
ErrStatus status;

status = enet_ptpframe_receive_enhanced_mode (rx_buffer, 500, time_stamp);

B enet_ptpframe_transmit_enhanced_mode

i #enet_ptpframe_transmit_enhanced_modeftiit i, F % :

# 3-286. B enet_ptpframe_transmit_enhanced_mode

R enet_ptpframe_transmit_enhanced_mode
ErrStatus enet_ptpframe_transmit_enhanced_mode(uint8_t *buffer, uint32_t
length, uint32_t timestamp(]);
. TEPTPARE 2N K il % X 4k Y A B 48 DL 2 2 B3 am B R OE R A, IR [a]
ThgEdR . .
BRIk
Sarsktt -
A% F R 5 -
BASH{in}
TERCBIE R P 2R X He 4T, WUREIANULL, P 35 B0 % s B sl 5
buffer S VLB 5 0
WANSH{in}
length PRAEHH RN
¥ Z2H{out}
timestamp TETRS R HR S, WS A ANULL, ) 20 Bk 7 38K
& [E{E
ErrStatus SUCCESS or ERROR

i

[* send data and timestamp values in application buffer as a transmit packet with DMA
enhanced mode */

uint32_t tx_buffer[500];
uint32_t time_stamp[2];
ErrStatus status;

status = enet_ptpframe_transmit_enhanced_mode(tx_buffer, 500, time_stamp);
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¥ enet_desc_select_normal_mode

PR %enet_desc_select _normal_modedfiik i, N %

R 3-287. B enet_desc_select_normal_mode

R enet_desc_select_normal_mode

R R A void enet_desc_select_normal_mode(void);

ThgedtiR it B DMAJH IR FF Ay i BB A 75

Vi i -
M FH R 4 -

WMASH{in}
¥ HiZ2H{out}
pAE

il
[* configure descriptor to work in normal mode */

enet_desc_select_normal_mode( );

K enet_ptp_normal_descriptors_chain_init
X ¥ enet_ptp_normal_descriptors_chain_initffiik I, T %

# 3-288. ¥ enet_ptp_normal_descriptors_chain_init

RE B enet_ptp_normal_descriptors_chain_init
Y void enet_ptr')_no.rmal_descriptors_chain_init(enet_dmadirection_enum
direction, enet_descriptors_struct *desc_ptptab);
Bl): 2% VIHEE R AT PTP I B I DMARZ IS R 5 R 75 R i 2
S gRFA -
AR -
MASH{in}
direction HRTFRE, FHZH TR A
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ENET_DMA_TX

DMA TxHliik 4%

ENET_DMA_RX

DMA Rx3ik 7

WASH{in}

desc_ptptab

HIRTFHREE, SHIE RN HiES % L fenet_descriptors struct

2% {out}

R AME

it

[* initialize the DMA Rx descriptors's parameters in normal chain mode with PTP function */

enet_descriptors_struct ptp_rxdesc_tab[ENET_RXBUF_NUM];

enet_ptp_normal_descriptors_chain_init(ENET_DMA_RX, ptp_rxdesc_tab);

PR %L enet_ptp_normal_descriptors_ring_init

i %ienet_ptp_normal_descriptors_ring_initf#iid il ~ 3

F® 3-289. K enet_ptp_normal_descriptors_ring_init

RE B enet_ptp_normal_descriptors_ring_init
R void enet_pfp_n.ormal_descript(?rs_ring_init(enet_dmadirection_enum
direction, enet_descriptors_struct *desc_ptptab);
TiReftid WIkE B A PTPI R BIDMAR W R I IR 15 9 BRAS X
i S s -
GO -
M\ H{in}
direction HRFFRE, FHZH TR A

ENET_DMA_TX

DMA Tx#iih

ENET_DMA_RX

DMA Rx#iid 3

WASH{in}

desc_ptptab

HIRTFREN, SRR RN HE S5 & fenet_descriptors struct

2 ¥ {out}
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R AME

Blhn:

/* initialize the DMA Rx descriptors's parameters in normal ring mode with PTP function */

enet_descriptors_struct ptp_rxdesc _tab[ENET_RXBUF_NUM]J;

enet_ptp_normal_descriptors_ring_init(ENET_DMA_RX, ptp_rxdesc_tab);

B enet_ptpframe_receive_normal_mode

B ¥enet_ptpframe_receive_normal_modefffiit I % :

# 3-290. B enet_ptpframe_receive_normal_mode

R enet_ptpframe_receive_normal_mode
R ErrStatus enet_ptpframe_-recei?/e_norn?al_mode(uint8_t *puffer, uint32_t
bufsize, uint32_t timestamp(]);
. FEPTPAL N A B AT ERSCRI AW, JFRE 22 AR 15 b A0 ST it Mg
[EJERFE DL EI45 7€ X Ik
i S s -
L NERE -
BN H{in}
bufsize ZEh X R
¥ Z2H{out}
timestamp AE TR TR) AR B
¥ Z2¥{out}
buffer FERCEAR R PP X FREE, WEREIANULL, AP 352 AR B i 2
v I E B SR e AL E
& [ {E
ErrStatus ERROR or SUCCESS

i

[* receive a packet data with timestamp values to application buffer in DMA normal mode */

uint32_t rx_buffer[500];
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uint32_t time_stamp[2];

ErrStatus status;

status = enet_ptpframe_receive_normal_mode (rx_buffer, 500, time_stamp);

¥ enet_ptpframe_transmit_normal_mode

i ¥enet_ptpframe_transmit_normal_modedi§iid I, F % :

R 3-291. B enet_ptpframe_transmit_normal_mode

HRE B enet_ptpframe_transmit_normal_mode
ErrStatus enet_ptpframe_transmit_normal_mode(uint8_t *buffer, uint32_t
length, uint32_t timestamp]);
FEPTPREA T8 8 X IR A 1 HE % TR AT AR R FFrh, I RN [ — i
ThRedtiiR -
Rik
yinuS: i -
M FH R 4 -
WMASH{in}
FERCBAR T P b X Fa %, SR ANULL, F P 55 B0 VA A i R 3 TR 4L
buffer SR DRI 5 I B
MASH{in}
length RAEHA KN
I S%{out}
timestamp FERCF TR FR £, W JINULL, T 225 B [ 78K
& [E B
ErrStatus ERROR or SUCCESS

Biltn.

/* send data and timestamp values in application buffer as a transmit packet with DMA normal

mode */

uint32_t tx_buffer{500];

uint32_t time_stamp[2];

ErrStatus status;

status = enet_ptpframe_transmit_normal_mode(tx_buffer, 500, time_stamp);
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¥ enet_wum_filter_register_pointer_reset

B ¥enet_wum_filter_register_pointer_resetiiiid Il N %

R 3-292. K# enet_wum_filter_register_pointer_reset

R enet_wum_filter_register_pointer_reset

R R A void enet_wum_filter_register_pointer_reset(void);

Thgedid T U TSR e e S =k =K DA

ViniS i -
VDR -

HAZH{in}
¥ HiZ2H{out}
& B {H

10

[* reset wakeup frame filter register pointer */

enet_wum_filter_register_pointer_reset ();

K% enet_wum_filter_config

B #renet_wum_filter_config#ifiik I T~ %

F 3-293. EK# enet_wum_filter_config

€4 enet_wum_filter_config
BHRER void enet_wum_filter_config(uint32_t pdataf]);
Bl): 2% ic B 20 T A T 2 A7 5%
SR A -
A FH R 5 -
MANSH{in}
pdata A7 TCK 5 NG R B 2 A7 SR AL I B F a3k )

HH S5 out}
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R AME

Blhn:

[* set the remote wakeup frame registers */

uint32_t wum_data[8];

enet_wum_filter_config (wum_data);

¥ enet_wum_feature_enable

P ¥enet_ wum_feature_enableffiid I~ %

# 3-294. ¥ enet_wum_feature_enable

R_DOWN

R enet_wum_feature_enable
RBRER void enet_wum_feature_enable(uint32_t feature);
B21): i P i BEEENE TR nie B2 BEAH S T ik
VS -
L NERE -
HMANSH{in}
feature THIS T G FEEZA
ENET_WUM_POWE B

ENET_WUM_MAGI
C_PACKET_FRAME

A B NS R T it 14 g P <

ENET_WUM_WAKE
_UP_FRAME

s R 2 WA 30 e PR 1 e i S

ENET_WUM_GLOB
AL_UNICAST

AT AR 3k 2oL 0 5 4 SRR TR A DAy g R T

S {out}

IR [EE
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LR
/* enable power down mode */

enet_wum_feature_enable(ENET_WUM_POWER_DOWN);

¥ enet_wum_feature_disable

PR renet wum_feature disablefffiit W N 3%

R 3-295. K enet_wum_feature_disable

R enet_wum_feature_disable
HHRR void enet_wum_feature_disable(uint32_t feature)
B21): i P AEHEENETRI B FEAH G T ik
VS -
G NEDE .
WMASH{in}
feature NI HOT R A

ENET_WUM_MAGI

{5 B 42 0B B FEE Vo ot 1) e Pl 41
C_PACKET_FRAME

ENET_WUM_WAKE

A8 i 2 A 201 et T o (1 Wi T = A
_UP_FRAME

ENET_WUM_GLOB

AT Ao e 3 0 5 £ AR ) ' DA e e
AL_UNICAST

i S5 {out}

R EME

(LR
/* disable power down mode */

enet_wum_feature_disable(ENET_WUM_POWER_DOWN);

K%L enet_msc_counters_reset

P %renet_msc_counters_resetdffiik i, N £
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#£ 3-296. K enet_msc_counters_reset

R B FR enet_msc_counters_reset
BHRR void enet_msc_counters_reset(void)
TIReREA SNAMACH T T 21
Vinve: Jig -
A FH R4 -
WASH{in}
A SH{out}
18 BB

it :
/* reset the MAC statistics counters */

enet_msc_counters_reset();

¥ enet_msc_feature_enable

P ¥enet_msc_feature_enablefffiid . %

+ 3-297. E¥¥ enet_msc_feature_enable

AR enet_msc_feature_enable

KR A void enet_msc_feature_enable(uint32_t feature);

B21): 2::p) REMACGE THT HER A1 L T B

Fe R -

AR FH R 2 -
MANSH{in}

feature THISHOT R FEZ A
ENET_MSC_COUN
TER_STOP_ROLLO 2 A EINEES

VER

ENET_MSC_RESET BRI AT
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_ON_READ
ENET_MSC_COUN . ‘
MSCil- #2814 4507
TERS_FREEZE
2% {out}
& [EM{E

.

[* enable counter stop rollover function */

enet_msc_feature_enable(ENET_MSC_COUNTER_STOP_ROLLOVER);

¥ enet_msc_feature_disable

P #enet_msc_feature disablefifiif I N % :

# 3-298. E# enet_msc_feature_disable

R enet_msc_feature_disable
R A void enet_msc_feature_disable(uint32_t feature);
TIReREA AEREMACGL T BUAs A IS Th R
it g -
3 P R e -
HWASH{in}
feature THSHT LR A
ENET_MSC_COUN
TER_STOP_ROLLO TR 1B [ %
VER
ENET_MSC RESET .
- - 4R =E DA
_ON_READ
ENET_MSC_COUN
- MSCit- a4 4 hr
TERS_FREEZE
I Z%{out}
& [E{E
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LR
[* disable counter stop rollover function */

enet_msc_feature_disable(ENET_MSC_COUNTER_STOP_ROLLOVER);

¥ enet_msc_counters_preset_config

P #enet_msc_counters_preset_configftiid I T %

R 3-299. K# enet_msc_counters_preset_config

R enet_msc_counters_preset_config
RER A void enet_msc_counters_preset_config(enet_msc_preset_enum mode);
Bi):iz5 by fic B MACHE T H s B T i =X
FeRFA -
A FH B -
WMASH{in}
mode NI HOT R A

ENET_MSC_PRESE

K HIMSC- % #% 1l 15 V) g
T_NONE

ENET_MSC_PRESE

T R R E—F
T _HALF

ENET_MSC_PRESE

T R R E—F
T_FULL

¥ Z2H{out}

R EME

(LR
[* preset all MSC counters to almost-half */

enet_msc_counters_preset_config (ENET_MSC_ PRESET_HALF);

K%L enet_msc_counters_get

B #enet_msc_counters_getiiiiR L N3
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# 3-300. X% enet_msc_counters_get

R B FR enet_msc_counters_get
R A uint32_t enet_msc_counters_get(enet_msc_counter_enum counter);
ThRedtid SREUMACHH IR Gi T H sl
FaRFA -
GIEEE -
MANSH{in}
counter MSCil#ids, THISHU T4

ENET_MSC_TX_SC
CNT

MSC LR RJGRIE” 47 W iHds

ENET_MSC_TX_MS
CCNT

MSC 1K LA g Aa£” 47 vt $ds

ENET_MSC_TX_TG
FCNT

MSCRI%” 177 il Hi#s

ENET_MSC_RX_RF
CECNT

MSC CRC#} iR B Sl - H a3

ENET_MSC_RX_RF
AECNT

MSCHf 7 # iR Ko

ENET_MSC_RX_RG
UFCNT

MSC “4f” FakmirEionit £oas

¥ Z2H{out}

R EME

uint32_t

MSCi #2318

i

/* get MSC transmitted good frames after a single collision counter value*/

uin32_t reval,

reval = enet_msc_counters_get(ENET_MSC_TX_ SCCNT);

K%L enet_ptp_feature_enable

P #enet_ptp_feature_enablefffiik Il K%
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#£ 3-301. E# enet_ptp_feature_enable

R enet_ptp_feature_enable
R A void enet_ptp_feature_enable(uint32_t feature);
B1): b fEREPTPAR KT e
VRS s
AN
MANSH{in}
feature ENETHIPTPIIRE, NAIZHOT UEZEZ A

ENET_RXTX_TIMES
TAMP

A HZ AU 5] 8K

ENET_PTP_TIMEST
AMP_INT

IS T 8K i W ik

ENET_ALL_RX_TIM
ESTAMP

JIT A B AU B BRI A

ENET_NONTYPE_F
RAME_SNAPSHOT

FR UL LA P g e A )38 A e

ENET_IPV6_FRAME
_SNAPSHOT

FRUSIpVO TS i )8 1 g

ENET_IPV4_FRAME
_SNAPSHOT

FRYS N\ pvAMTIS I 7] 8 A g

ENET_PTP_FRAME
_USE_MACADDRES
S_FILTER

PTPIiMACHE}E I 48 A

i S5 {out}

B EE

it

/* enable PTP function for all received frames */

enet_ptp_feature_enable(ENET_ALL_RX_TIMESTAMP);
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¥ enet_ptp_feature_disable

PR %enet_ptp feature disabledffiik i, N %

R 3-302. B enet_ptp_feature_disable

HRE B enet_ptp_feature_disable
R R A void enet_ptp_feature_disable(uint32_t feature);
DgedtiR ZEREPTPAR K Tt
SR A -
VDR -
WMASH{in}
feature ENETHIRPTPI)RE, FHIZHTLLLFEZ A

ENET_RXTX_TIMES

AMP_INT

L BTN (7] K
TAMP
ENET_PTP_TIMEST
-~ et ] 82K o B A

ENET_ALL_RX_TIM
ESTAMP

JITAT FE NSO ) B PR

ENET_NONTYPE_F
RAME_SNAPSHOT

FRUAL LA P e )38 £ e

ENET_IPV6_FRAME
_SNAPSHOT

PRSI pVOMITI i ) 8% 1 g

ENET_IPV4_FRAME
_SNAPSHOT

FRUS I\ pvA TS i F) 1 R

ENET_PTP_FRAME
_USE_MACADDRES
S_FILTER

PTPiiIMACHE I 3 1% fig

S {out}

B EE

i

/* disable PTP function for all received frames */

293



Z

GigaDevice

GD32F4xx [E1F A H a5

enet_ptp_feature_disable(ENET_ALL_RX_TIMESTAMP):

% enet_ptp_timestamp_function_config

i ¥enet_ptp_timestamp_function_configftiid I T~ %

£ 3-303. B enet_ptp_timestamp_function_config

HRE B enet_ptp_timestamp_function_config
R R A ErrStatus enet_ptp_timestamp_function_config(enet_ptp_function_enum func);
TiRedtid Hic B PP [ A < Th g
S i -
e R 3 )
WMASH{in}
func TINSHA AT

ENET_CKNT_ORDI
NARY

I TR AN k5 s ST D A S

ENET_CKNT_BOUN
DARY

I TR AN 5 i S TR g F i b

ENET_CKNT_END_
TO_END

PP [ BRI S 5 e 2R 2R Dy i 0 i 325 WA B o

ENET_CKNT_PEER

IS TRVRBRINT i 4% A S 2R g w0 w325 O o

E_INIT

_TO_PEER
ENET_PTP_ADDEN -
TN B A7 4 TR
D_UPDATE
ENET_PTP_SYSTIM .
[ 38K 538
E_UPDATE
ENET_PTP_SYSTIM .
I TR EAT 464E

ENET_PTP_FINEM
ODE

A5 AR ST RGeS [

ENET_PTP_COARS
EMODE

FH IR U5 R i) [

ENET_SUBSECON
D_DIGITAL_ROLLO
VER

A [P A 2
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ENET_SUBSECON

PTP_VERSION_1

D_BINARY_ROLLO TR [ AR
VER
ENET_SNOOPING_
W PTPM i A2
PTP_VERSION_2
ENET_SNOOPING_
T PTPMIRR AL

ENET_EVENT_TYP
E_MESSAGES_SNA
PSHOT

RS AL S RE I [ 8

ENET_ALL_TYPE_
MESSAGES_SNAP
SHOT

B EI: T Announce, ManagementfISignaling ULAH T oA 2R AL 3 2

I, I TRIRRPR I g

ENET_MASTER_NO
DE_MESSAGE_SNA
PSHOT

R B TR A

ENET_SLAVE_NOD
E_MESSAGE_SNAP

PN A S ) BB R R

SHOT
i S5 {out}
iR E{E
ErrStatus SUCCESS or ERROR

Biltn.

I* config addend register update function */

ErrStatus reval = ERROR;

reval = enet_ptp_timestamp_function_config(ENET_PTP_ADDEND_UPDATE);

% enet_ptp_subsecond_increment_config

B #enet_ptp_subsecond_increment_configfiik I K % :

R 3-304. KH enet_ptp_subsecond_increment_config

RE AR

enet_ptp_subsecond_increment_config

RHURR

void enet_ptp_subsecond_increment_config(uint32_t subsecond);
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TheeHR Hic B PTP ARG A AP e
i s -
A P R 4 .
WASH{in}
subsecond ZAEK BN B RGN T A, Y5 (0~0xFF)
A sH{out}
R E{E

10

[* configure Ox1F as system time subsecond increment value */

enet_ptp_subsecond_increment_config(0x1F);

K% enet_ptp_timestamp_addend_config

i ¥enet_ptp_timestamp_addend_configifiit i, N % :

F 3-305. ¥ enet_ptp_timestamp_addend_config

R enet_ptp_timestamp_addend_config
RER A void enet_ptp_timestamp_addend_config(uint32_t add);
B}z by RGBT PTPI B A R HE e B
Fe R -
GRS -
BMASH{in}
add T EZAE N R 2omes e R [E2E, 3 (0~OxFFFF FRFF)
i Z%{out}
B EE

it

/* added Ox1FFF to the accumulator register */
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enet_ptp_timestamp_addend_config(0x1FFF);

¥ enet_ptp_timestamp_update_config

B #enet_ptp_timestamp_update_config#iliik I, F 3% -

R 3-306. K enet_ptp_timestamp_update_config

R enet_ptp_timestamp_update_config
R void enet_ptp_timestamp_L.deate_config(uint32_t sign, uint32_t second,
uint32_t subsecond);
B21): i P HIEEAL I T B 4 RGNS IR, 72 S HTIN ROR 18 R e 1) _Eohn b sl 25 A0 E
Pl i -
G -
WMASH{in}
sign I B EEBT IE B AT S 6, RIS EAT g — 1

ENET_PTP_ADD_T
O_TIME

BB E N2 RGeS A]

ENET_PTP_SUBST
RACT_FROM_TIME

e R GU [RI 2 R

WANSH{in}

second

FhE, i (0~OXFFFF FFFF)

MASH(in}

subsecond

WAME, HK5FEN0.46 ns, TElH(0~Ox7FFF FFFF)

i S5 {out}

IR B

it

[* initialize system time with timestamp update value */

enet_ptp_timestamp_update_config(ENET_PTP_ADD_TO_TIME, 0, 0);

B %L enet_ptp_expected_time_config

P ¥enet_ptp_expected_time_configitiik I, % :
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# 3-307. X% enet_ptp_expected_time_config

R AR enet_ptp_expected_time_config

R A void enet_ptp_expected_time_config(uint32_t second, uint32_t nanosecond);

ThREftiR Mic. B PTP 142 i [

FaRFA -

GIEEE -

MANSH{in}

second HbRi R0 E, 5 (0~OXFFFF FFFF)
MASH{in}

nanosecond H bR R4 R0, G (0~OXFFFF FFFF)
i S48 {out}
& B {H

it

I* configure the expected target time */

enet_ptp_expected_time_config(2000, 0);

%L enet_ptp_system_time_get

¥ #enet_ptp_system_time_getdiliik . N -

# 3-308. K% enet_ptp_system_time_get

AR enet_ptp_system_time_get
RER A void enet_ptp_system_time_get(enet_ptp_systime_struct *systime_struct);
Drfe R IRIPTP 24 5] RGN [F]
VRS s -
B PR 3 -
MANSH{in}
S5 out}
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systime_struct ]
enet ptp systime struct

PTP RS M 45 H TR TRET, SRR N RIS &% 1

R AME

LR
[* get the current system time */
enet_ptp_systime_struct systime;

enet_ptp_system_time_get(&systime);

K% enet_ptp_pps_output_frequency_config
i ¥enet_ptp_pps_output_frequency_configftiid I T Z&:

£ 3-309. ¥ enet_ptp_pps_output_frequency_config

HZ

R enet_ptp_pps_output_frequency_config
RER A void enet_ptp_pps_output_frequency_config(uint32_t freq);
Thkeftd fic B PP S H i %
yinuS: i -
A FH R -
WASH{in}
freq it A
ENET_PPSOFC_1H
7 PPSHi i 1Hz
ENET_PPSOFC_2H
PPSii it 2Hz
VA
ENET_PPSOFC_4H
. PPSHiitH4Hz
ENET_PPSOFC_8H
PPS#i i 8Hz
VA
ENET_PPSOFC_16
PPSH#ii it 16Hz
HZ
ENET_PPSOFC_32
PPS%ii tH32Hz
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ENET_PPSOFC_64
PPS#i it 64Hz
Hz
ENET_PPSOFC_12
PPS#iH128Hz
8HZ
ENET_PPSOFC_25
PPS#ii i 256Hz
6HZ
ENET_PPSOFC_51
PPS#iH512Hz
2HZ
ENET_PPSOFC_10
PPS#iitH1024Hz
24HZ
ENET_PPSOFC_20
PPSi#i 1 2048Hz
48HZ
ENET_PPSOFC_40
PP S H4096Hz
96HZ
ENET_PPSOFC_81
PPS#i H8192Hz
92HZ
ENET_PPSOFC_16
PPS#iH16384Hz
384HZ
ENET_PPSOFC_32
PPSHiH32768Hz
768HZ
i S5 out}
REE

4
[* configure the PPS output frequency as 1Hz */

enet_ptp_pps_output_frequency_config(ENET_PPSOFC_1HZ);

BRi# enet_initpara_reset

i ¥enet_initpara_resetifiik W, T %

£ 3-310. B enet_initpara_reset

R enet_initpara_reset
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R R void enet_initpara_reset(void);
ThRefd S £ ENET initpara struct, #Fenet_initpara_config() & £ 14 F
Vit dis -
A FH R4 -
BASH{in}
w348 out}
pAE
il :
[* reset the ENET initpara struct */
enet_initpara_reset();
3.11. EXMC
AR A A P SREXMC, F SR VS In] 8 Bl MG 2% - T 15 3.11. 14018 T EXMCH 2 f7 289114,
45 3.11. 2 EXMC % BR G AT Vi -
3111, AMEREFFEHUH

EXMCZ A7 83 51K W N R ATR:

# 3-311. EXMC &%

AR AR

AR

EXMC_SNCTL

SRAM/NOR Flash#z#| %7 17 8%

EXMC_SNTCFG

SRAM/NOR Flashf JF 27 {7 5%

EXMC_SNWTCFG

SRAM/NOR Flash’5 I 5 27 f£ 2%

EXMC_NPCTL

NAND flash/PC card4z i 27 17 2%

EXMC_NPINTEN

NAND flash/PC card ¥ fiE 27 77 2%

EXMC_NPCTCFG

NAND flash/PC cardif 1 %5 [l 5 27 /7 2%

EXMC_NPATCFG

NAND flash/PC card )& 1 2% [a] i 5 25 77 6%

EXMC_PIOTCFG3

PC card /07 [] i J7 27 4735

EXMC_NECC

NAND flash ECC45 5 21 17 7%

EXMC_SDCTL

SDRAM{Z il 27 17 7%

EXMC_SDTCFG

SDRAMIN 5% 17 4%
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T AR B RR
EXMC_SDCMD SDRAMfi & 27 478
EXMC_SDARI SDRAM E 3l hill 7 [ b 25 77 4%
EXMC_SDSTAT SDRAMIRZS B 174
EXMC_SDRSCTL SDRAMEEFRAT: 125 il 47 4725
EXMC_SINIT SPIWIHAL A A79%
EXMC_SRCMD SPIiL & w4798
EXMC_SWCMD SPIE i & w4798
EXMC_SIDL SPI IDfRAL A AE 7
EXMC_SIDH SPI IDE L &7 1725
3.11.2. AMEEEREULEH
EXMCE ik #0512 a0 R R -
# 3-312. EXMC EEH
PERR B4 7K PR ftiiR

exmc_norsram_deinit

EEXMC NOR/SRAM regionx

exmc_norsram_struct_para_init

Ytk 45 Fyikexme_norsram_parameter_struct

exmc_norsram_init

WIUEALEXMC NOR/SRAM regionx

exmc_norsram_enable

ffi fEEXMC NOR/PSRAM regionx

exmc_norsram_disable

2 FEXMC NOR/PSRAM regionx

exmc_nand_deinit

HATEXMC NAND bankx

exmc_nand_struct_para_init

WIIE LSS FyfAexme_norsram_parameter_struct

exmc_nand_init

WtE1LEXMC NAND bankx

exmc_nand_enable

{f fEEXMC NAND bankx

exmc_nand_disable

% FHEXMC NAND bankx

exmc_pccard_deinit

S IEXMC PC card bank

exmc_pccard_struct_para_init

VIt 45 ¥yfkexme_pccard_parameter_struct

exmc_pccard_init

YIHEALEXMC PC card bank

exmc_pccard_enable

{HEEEXMC PC card bank

exmc_pccard_disable

#FHEXMC PC card bank

exmc_sdram_deinit

5 EXMC SDRAM devicex

exmc_sdram_struct_para_init

VIt S5 ¥y fkexme_sdram_parameter_struct

exmc_sdram_init

HIHEALEXMC SDRAM device

exmc_sdram_struct_command_para_i

nit

VITh Ak 4 ¥tk exme_sdram_command_init_struct

exmc_sgpipsram_deinit

EIEXMC SQPIPSRAM

exmc_sqpipsram_struct_para_init

WIIE L SEFy iR exme_sqpipsram_parameter_struct

exmc_sqpipsram_init

WIHEILEXMC SQPIPSRAM

exmc_norsram_consecutive_clock_co

_ . BB T R B o = A 2%
nfig
exmc_norsram_page_size_config it E CRAMTL A /M
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PERHA R

2k

exmc_nand_ecc_config

fit  EXMC NAND ECCIfifE

exmc_ecc_get

FRELEXMC ECCTH

exmc_sdram_readsample_enable

He B BER AL DI RE

exmc_sdram_readsample_config

FiC B B R (K A 3B B 7T B S 34

exmc_sdram_command_config

fic & SDRAMAF it 2% i & MR S5

exmc_sdram_refresh_count_set

a-A=Ez Ll

exmc_sdram_autorefresh_number_se
t

BLEIES: A SR 5L

exmc_sdram_write_protection_config

BB SR TIfE

exmc_sdram_bankstatus_get

FELSDRAM deviceOkdevice LIRS

exmc_sgpipsram_read_command_set

BEE AT, B A b S 45 R R 45 45 Ja 4

exmc_sqgpipsram_write_command_se
t

BE S, 5Bl 5 H 45 05 1 505 A %

exmc_sqgpipsram_read_id_command_
send

Ki%iESPI PSRAM DA 4

exmc_sgpipsram_write_cmd_send

R I1ESPI PSRAMS A Hbi bl FI S48 B B 14 ik 6y &

exmc_sqpipsram_low_id_get

FKEUSPI IDIE A7 20 3E

exmc_sqpipsram_high_id_get

SRELSPI D& for B

exmc_sqpipsram_send_command_st

IRILEXMC K 1% 5 iy & B ID Ay & RS

ate_get
exmc_interrupt_enable i BEEXMC It
exmc_interrupt_disable X EXMCH W
exmc_flag_get FIEXMCIRAS
exmc_flag_clear THBREXMCIR A
exmc_interrupt_flag_get FREEXMC Itk 25
exmc_interrupt_flag_clear TEBREXMCHIBRIRZS

ZE#)4k exmc_norsram_timing_parameter_struct

R 3-313. 4}k exmc_norsram_timing_parameter_struct

ptime

R R AR ThReHEA
asyn_access_mode S0 U I AR X

syn_data_latency B A iR
syn_clk_division [) 215 B e 43 L

bus_latency MERIEIR
asyn_data_setuptim N o
. B 2 LI ]
asyn_address_holdti )
Hh Ik LR AR B[R]

me

asyn_address_setu o
Hbik 7 ST N (]
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%Z:¥J4k exmc_norsram_parameter_struct

#£ 3-314. Z5#)4& exmc_norsram_parameter_struct

B R AR

Thresg

norsram_region

% EXMC NOR/SRAM Region

write_mode

G (R 7P D

extended_mode

flREEE S A

asyn_wait fFRe B 22 D S DR
nwait_signal R RN F, HREEE EANWAITE S

memory_write

fEREE A 5 e ft:

nwait_config

Bl BENWAITE 5

wrap_burst_mode

il e B 2 AR X 5 AR 2

nwait_polarity

6 ENWAITR A 1t

burst_mode

i REBHE SR R

databus_width

858 SR AF il A B B T

memory_type

678 SN 2 2T

address_data_mux

HAm L ik SRR E M

read_write_timing

AR RN, SN FSEM G F2HG SR RN, S PS5

write_timing

AP R, S FESH

#EHJ4k exmc_nand_pccard_timing_parameter_struct

# 3-315. itk exmc_nand_pccard_timing_parameter_struct

D 3agiis

ThReHg

databus_hiztime

5 A I 0l 2 L T

holdtime HhEORAFIN TA] (1R I 2edls CRAFIN T
waittime SERRIT (] CPRIEAT 2R e /N ]
setuptime HHEA 5 R 3 7 I ]

#ZE¥fk exmc_nand_parameter_struct

* 3-316. 4{J4& exmc_nand_parameter_struct

R R AR ThREiR
nand_bank EHFEXMC NAND Bank
ecc_size ECCHR/IN
atr_latency ALEZRERJZEIR
ctr_latency CLEZRERZEIR
ecc_logic Jic B ECCAifi g o d
databus_width NAND flash %3 5 F&

wait_feature

fic B NWAIT{E 51 fE o 4%

common_space_timi

ng

NAND flashif FH 25 [a) i) 7 e &

attribute_space_timi

NAND flash & 125 [a] i} 7 &
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B R AR

Thresg

ng

%:¥34k exmc_pccard_parameter_struct

R 3-317. Z#)4K& exmc_pccard_parameter_struct

B R4 FR TheeshiR
atr_latency ALEZRERJZEIR
ctr_latency CLEZREMZER

wait_feature

fic B NWAIT/E 5 fig sl 25

common_space_timi

PC cardif F == [8] i 7 i &

ng
attribute_space_timi X
PC card /& 125 [a] i it &
ng

i0_space_timing

PC card /OZs[a] i 7 It &

ZEM)4k exmc_sdram_timing_parameter_struct

# 3-318. £{i& exmc_sdram_timing_parameter_struct

_delay

FR R AFK TheeHR
row_to_column_del . .
ITEIINIEIR
ay
row_precharge_dela L .
A7 FAE HL IR
y
write_recovery_dela — .
W EIR
y
auto_refresh_delay H Bkl KT i8R
row_address_select - .
1Tk B RE IR

exit_selfrefresh_del

ay

IR E R IEIR

load_mode_register
_delay

TN A A7 AR IR

ZEHJ4k exmc_sdram_parameter_struct

£ 3-319. £k exmc_sdram_parameter_struct

cas_latency

R R AR TieeHiR
sdram_device HEPEXMC SDRAM devicex
pipeline_read_delay DK 2RI A e IR
brust_read_switch FERBEFF R
sdclock_config SDRAMIN £ it &
write_protection [[WEREEPS AR
fi B CASIEIR
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BR AR ThRefig
internal_bank_numb N
P EBank f4N4
er
data_width SDRAMZHE 5. 28 %6 &
row_address_width 17 Hh kA B
column_address_wi )
G| Hhik A e
dth
timing HENFZH

ZE¥4k exmec_sdram_command_parameter_struct

R 3-320. & exmc_sdram_command_parameter_struct

BRI ABHK DhRefR

mode_register_cont

X 15 7€ SDRAMBL (A7 f7 485 W A
en

auto_refresh_numb

S E B H A2

er

bank_select % PESDRAM devicex

command 1658 Ri%FISDRAM E[Fifr 4

ZEHJ4k exmc_sqgpipsram_parameter_struct

£ 3-321. Z1{Ek exmc_sqpipsram_parameter_struct

R R AR ThReHEA
sample_polarity TR EH B PR SRAE AR
id_length SPI PSRAM IDK: &
address_bits SPI PSRAMit I f7 %1
command_bits SPI PSRAMfir 4 %

K% exmc_norsram_deinit
K #exmc_norsram_deinitfifiid I, K % -

* 3-322. B exmc_norsram_deinit

BRHZ R exmc_norsram_deinit
PR R void exmc_norsram_deinit(uint32_t exmc_norsram_region);
TiReFER 5 iZNOR/SRAM region
Setak A -
B F R4 -
BWAZSH{in}

exmc_norsram_re

] EXMC NOR/SRAM region
gion

EXMC_BANKO_NO
x=0,1,2,3

RSRAM_REGIONx
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2% {out}

R AME

LR
/* deinitialize the EXMC NOR/SRAM region1 of bankQ */

exmc_norsram_deinit(EXMC_BANKO_NORSRAM_REGION1);

¥ exmc_norsram_struct_para_init

B ¥exmc_norsram_struct_para_initiffiid i N %

# 3-323. B# exmc_norsram_struct_para_init

ESE 5 B exmc_norsram_struct_para_init
void exmc_norsram_struct_para_init(exmc_norsram_parameter_struct*
R HR R .
exmc_norsram_init_struct);
TIgeHiiR WIth 4k %5 ¥yt exme_norsram_parameter_struct
ekt -
A5 VR FH B -
BASH{in}
exmc_norsram_ini VIt A A, Skl i s% & 3-314. ZHE
t_struct exmc_norsram_parameter_struct
¥ 2% {out}
‘ R
P
‘ R

fl4n:
[* initialize the struct nor_init_struct */
exmc_norsram_parameter_struct nor_init_struct;

exmc_norsram_struct_para_init (&nor_init_struct);

B % exmc_norsram_init

pK ¥rexmc_norsram_init#iiR WL 2

£ 3-324. ¥ exmc_norsram_init

L5 B exmc_norsram_init
void exmc_norsram_init(exmc_norsram_parameter_struct*
AR R -
exmc_norsram_init_struct);
TheEHR ¥ItEENOR/SRAM region
PSS -
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AP
#wMmASYin}
exmc_norsram_ini VISR, SR 5% 2 3-314. ZHE
t_struct exmc _norsram parameter struct
2% {out}
‘ ;
AL
‘ ]

Blhn.

/* initialize EXMC NOR/SRAM bank */

exmc_norsram_parameter_struct Icd_init_struct;
exmc_norsram_timing_parameter_struct lcd_timing_init_struct;

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

/* configure EXMC bus parameters */

lcd_init_struct.norsram_region = EXMC_BANKO_NORSRAM_REGIONT1;
lcd_init_struct.write_mode = EXMC_ASYN_WRITE;
Icd_init_struct.extended_mode = DISABLE;

lcd_init_struct.asyn_wait = DISABLE;

lcd_init_struct.nwait_signal = DISABLE;

Icd_init_struct.memory_write = ENABLE;

lcd_init_struct.nwait_config = EXMC_NWAIT_CONFIG_BEFORE;
Icd_init_struct.wrap_burst_mode = DISABLE;
lcd_init_struct.nwait_polarity = EXMC_NWAIT_POLARITY_LOW,

lcd_init_struct.burst_ mode = DISABLE;
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Icd_init_struct.databus_width = EXMC_NOR_DATABUS_WIDTH_16B;
lcd_init_struct.memory_type = EXMC_MEMORY_TYPE_SRAM,;
Icd_init_struct.address_data_mux = DISABLE;
Icd_init_struct.read_write_timing = &lcd_timing_init_struct;
lcd_init_struct.write_timing = &lcd_timing_init_struct;

exmc_norsram_init(&lcd_init_struct);

B % exmc_norsram_enable

K #exmc_norsram_enablefifiit i, F % :

# 3-325. B# exmc_norsram_enable

AR exmc_norsram_enable
Big- gLRit) void exmc_norsram_enable(uint32_t exmc_norsram_region);
TheeHiR 1 BEEXMC NOR/SRAM region
VRS 1as -
AP -
BASH{in}

exmc_norsram_re .
EXMC NOR/SRAM region

gion
EXMC_BANKO_NO
x=0,1,2,3
RSRAM_REGIONx
Az {out}

IR B

fl4n:
[* enable the EXMC NOR/SRAM region1 of bankO */

exmc_norsram_enable(EXMC_BANKO_NORSRAM_REGION1);

B % exmc_norsram_disable

pK #exmc_norsram_disablefffiik W, T % :

R 3-326. K% exmc_norsram_disable

PR FR exmc_norsram_disable
PR R void exmc_norsram_disable(uint32_t exmc_norsram_region);
TiReFER #:HEXMC NOR/SRAM region
Setak A -
B F R -
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WMASH{in}

exmc_norsram_re .
EXMC NOR/SRAM region

gion
EXMC_BANKO_NO
x=0,1,2,3
RSRAM_REGIONXx
2% {out}

B EE

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

exmc_norsram_disable(EXMC_BANKO_NORSRAM_REGION1);

B ¥ exmc_nand_deinit
P #exme_nand_deinitfiiR LT %

R 3-327. BH exmc_nand_deinit

R TK exmc_nand_deinit
RHRRY void exmc_nand_deinit(uint32_t exmc_nand_bank);
ThReHid 53 7 EXMC NAND bank
VRS 13 -
AR -
#MASH{in}
exmc_nand_bank EXMC NAND bank
EXMC_BANKx_NA =12
ND
¥ 2% {out}
‘ ]
p A=A
‘ .

Bil4n:
/* deinitialize EXMC NOR/SRAM bank1 */

exmc_norsram_deinit(EXMC_BANK1_NAND);

B exmc_nand_struct_para_init
Pi%exme_nand_struct_para_initiiiid WL~ 3

# 3-328. E¥ exmc_nand_struct_para_init
‘ L3 B4 ‘ exmc_nand_struct_para_init
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void exmc_nand_struct_para_init(exmc_nand_parameter_struct*
RHR R -
exmc_nand_init_struct);
TigehiD WHEAL S5 Fy A exme_nand_parameter_struct
etk -
AN -
WANSH{in}
exmc_nand_init_st|  WIUGELAEIR, SEMITRIR RS 2R K16 R 7/ IR, FE 3-316. S
ruct exmc nand parameter struct
Al sH{out}
‘ .
AL
‘ .
(LUE

[* initialize the struct nand_init_struct */
exmc_nand_parameter_struct nand_init_struct;

exmc_nand_struct_para_init (&nand_init_struct);
B ¥ exmc_nand_init

B ¥exme_nand_initffiik W F %

£ 3-329. ¥# exmc_nand_init

BRHZ R exmc_nand_init
R T void exmc_nand_init(exmc_nand_parameter_struct* exmc_nand_init_struct);
TheeHhid ¥IEILEXMC NAND bank
etk -
AL L -
BASE{in}
exmc_nand_init_st VIR, Rk 5% & 3-316. LS
ruct exmc nand parameter struct
¥ 2% {out}
‘ .
R E{E
‘ .
(ZEE

exmc_nand_parameter_struct nand_init_struct;
exmc_nand_pccard_timing_parameter_struct nand_timing_init_struct;
[* EXMC configuration */

nand_timing_init_struct.setuptime = 5;
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nand_timing_init_struct.waittime = 4;
nand_timing_init_struct.holdtime = 2;
nand_timing_init_struct.databus_hiztime = 2;
nand_init_struct.nand_bank = EXMC_BANK1_NAND;
nand_init_struct.ecc_size = EXMC_ECC_SIZE_2048BYTES;
nand_init_struct.atr_latency = EXMC_ALE_RE_DELAY_1 HCLK;
nand_init_struct.ctr_latency = EXMC_CLE_RE_DELAY_1_HCLK;
nand_init_struct.ecc_logic = ENABLE;
nand_init_struct.databus_width = EXMC_NAND_DATABUS_WIDTH_8B;
nand_init_struct.wait_feature = ENABLE;
nand_init_struct.common_space_timing = &nand_timing_init_struct;
nand_init_struct.attribute_space_timing = &nand_timing_init_struct;

exmc_nand_init(&nand_init_struct);

B ¥ exmc_nand_enable

P ¥exmc_nand_enablefiid L~ %

# 3-330. ¥ exmc_nand_enable

BRHZ R exmc_nand_enable
BRURTY void exmc_nand_enable(uint32_t exmc_nand_bank);
TheeHhid # BEEXMC NAND bank
Sapk -
A VR F R -
WANSH{in}
exmc_nand_bank EXMC NAND bank
EXMC_BANKx_NA =12
ND
#H2%{out}
‘ .
& [EE
‘ ]

Bilhn:
* enable EXMC NAND bank1 */

exmc_nand_enable(EXMC_BANK1_NAND);
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¥ exmc_nand_disable

PRi¥texme_nand_disabledifiid W % -

£ 3-331. B# exmc_nand_disable

R TR exmc_nand_disable
PRARTY exmc_nand_disable(uint32_t exmc_nand_bank);
ThReHhiR £ FIEXMC NAND bank
VRLT Has -
% VR F R -

WMASH{in}

exmc_nand_bank

EXMC NAND bank

EXMC_BANKx_NA
ND

x=1,2

¥ Hi 2% {out}

R EME

it

* disable EXMC NAND bank1 */

exmc_nand_disable(EXMC_BANK1_NAND);

¥ exmc_pccard_deinit
B #exmc_pccard_deinitiffiid 1K 2% -

# 3-332. E¥ exmc_pccard_deinit

REZ IR exmc_pccard_deinit
R T void exmc_pccard_deinit(void);
DhaediiR H{EXMC PC card bank
vinis i -
5% 1R FH e .
WANSH{in}
2% {out}
R E{E

it :
/* deinitialize EXMC PC card bank */

exmc_pccard_deinit();
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¥ exmc_pccard_struct_para_init

PR ¥texmc_pccard_struct_para_initdffiid W R 3%

R 3-333. B# exmc_pccard_struct_para_init

R FR exmc_pccard_struct_para_init
void exmc_pccard_struct_para_init(exmc_pccard_parameter_struct*
RAURRY .
exmc_pccard_init_struct);
TIReRER Wk AL 45tk exme_pccard_parameter_struct
PRS Jis -
AL -
WMASH{in}
exmc_pccard_init_ VIt A, Skl i s% & 3-317. ZHE
struct exmc _pccard parameter struct
¥ HiZ2H{out}
‘ R
& B {H
‘ R

il
/* initialize the struct pccard_init_struct */
exmc_pccard_parameter_struct pccard_init_struct;

exmc_pccard_struct_para_init (&pccard_init_struct);

¥ exmc_pccard_init
R #exmc_pccard_initfifiid IR %

* 3-334. E¥ exmc_pccard_init

R exmc_pccard_init
void exmc_pccard_init(exmc_pccard_parameter_struct*
RBURE .
exmc_pccard_init_struct);
TiRestiR ¥IHHLEXMC PC card bank
SovhkA -
B F R4 -
BWAZSH{in}
exmc_pccard_init_ WIth I diktk, Skl s & 3-317. LRk
struct exmc_pccard parameter struct
A z%out}
‘ .
R EI{E
‘ .

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

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

exmc_pccard_init(&pccard_init_struct);

¥ exmc_pccard_enable

K #exmc_pccard_enablefffiik W, T %

* 3-335. ¥# exmc_pccard_enable

BRBATR exmc_pccard_enable
Zg- gbRit] void exmc_pccard_enable(void);
TiRestiR i fEEXMC PC card bank
Vi 13 -
AR -
BWANSH{in}
Az {out}
p A Il

i 4n:
/* enable EXMC PC card bank */

exmc_pccard_enable();
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¥ exmc_pccard_disable

Bk #exmc_pccard_disablefffiidk W, T % :

3+ 3-336. K# exmc_pccard_disable

R TR exmc_pccard_disable
PRARTY void exmc_pccard_disable(void);
ThReHhiR A HIEXMC PC card bank
VRLT Has -
% VR F R .
BAZSE{in}
¥ Hi 2% {out}
pAE

it :
/* disable EXMC PC card bank */

exmc_pccard_disable();

¥ exmc_sdram_deinit
B ¥exmc_sdram_deinitffiik WL -

F 3-337. B exmc_sdram_deinit

RE IR

exmc_sdram_deinit

BRURTY void exmc_sdram_deinit(uint32_t exmc_sdram_device);
TheeHhid 5 i1 EXMC SDRAM device
ViR s -

A 1R FH B -

MASH(in}

exmc_sdram_devi

EXMC SDRAM device

ce
EXMC_SDRAM_DE
x=0,1
VICEXx
2% {out}

B EE

it

[* deinitialize EXMC SDRAM device1 */
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exmc_sdram_deinitEXMC_SDRAM_DEVICE1):

¥ exmc_sdram_struct_para_init
PR ¥texme_sdram_struct_para_initffiik W, N %

3+ 3-338. B exmc_sdram_struct_para_init

R FR exmc_sdram_struct_para_init
exmc_sdram_struct_para_init(exmc_sdram_parameter_struct*
RAURRY .
exmc_sdram_init_struct);
TIReRER Wk AL 45 # ik exme_sdram_parameter_struct
PRS Jis -
AL -
HAZH{in}
exmc_sdram_init_ VIR LRk, SRk 5% & 3-319. LS
struct exmc _sdram_parameter_struct
S8 {out}
‘ R
& B {H

Bt
[* initialize the struct sdram_init_struct */
exmc_sdram_parameter_struct sdram_init_struct;

exmc_sdram_struct_para_init (&sdram_init_struct);

¥ exmc_sdram_init

R #exmc_sdram_initfifiid i R % .

* 3-339. E# exmc_sdram_init

R exmc_sdram_init
void exmc_sdram_init(exmc_sdram_parameter_struct*
RBURE .
exmc_sdram_init_struct);
ThRefhg ¥ LEXMC SDRAM device
Setak A -
B F R4 -
BWAZSH{in}
exmc_sdram_init_ VMRS, Sk 5% 2 3-319. L
struct exmc sdram parameter struct
A z%out}
R E{E
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.

exmc_sdram_parameter_struct sdram_init_struct;
exmc_sdram_timing_parameter_struct sdram_timing_init_struct;

[* EXMC configuration */

sdram_timing_init_struct.load_mode_register_delay = 2;

/* XSRD: min = 67ns */

sdram_timing_init_struct.exit_selfrefresh_delay = 7;

/* RASD: min=42ns , max=120k (ns) */
sdram_timing_init_struct.row_address_select delay = 5;

/* ARFD: min=60ns */

sdram_timing_init_struct.auto_refresh_delay = 6;

/*WRD: min=1 Clock cycles +6ns */
sdram_timing_init_struct.write_recovery_delay = 2;

/* RPD: min=18ns */

sdram_timing_init_struct.row_precharge_delay = 2;

/* RCD: min=18ns */

sdram_timing_init_struct.row_to_column_delay = 2;
sdram_init_struct.sdram_device = sdram_device;
sdram_init_struct.column_address_width = EXMC_SDRAM_COW_ADDRESS 9;
sdram_init_struct.row_address_width = EXMC_SDRAM_ROW_ADDRESS_13;
sdram_init_struct.data_width = EXMC_SDRAM_DATABUS_WIDTH_16B;
sdram_init_struct.internal_bank_number = EXMC_SDRAM_4_INTER_BANK;
sdram_init_struct.cas_latency = EXMC_CAS_LATENCY_3_SDCLK;
sdram_init_struct.write_protection = DISABLE;
sdram_init_struct.sdclock_config = EXMC_SDCLK_PERIODS_2_ HCLK;
sdram_init_struct.brust_read_switch = ENABLE;
sdram_init_struct.pipeline_read_delay = EXMC_PIPELINE_DELAY_1_HCLK;
sdram_init_struct.timing = &sdram_timing_init_struct;
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/* EXMC SDRAM bank initialization */

exmc_sdram_init(&sdram_init_struct);

¥ exmc_sdram_struct_command_para_init
P #exmc_sdram_struct_command_para_init#ifiid i, F %

# 3-340. ¥ exmc_sdram_struct_command_para_init

R IR exmc_sdram_struct_command_para_init
void
BREUR T exmc_sdram_struct_command_para_init(exmc_sdram_command_parameter_s
truct *exmc_sdram_command_init_struct);
DiReHR WITh L 55 kexme_sdram_command_init_struct
Sovhk At -
B A -
HMASH{in}
A SH{out}

exmc_sdram_com

YIEEEs R, SRR S 7% 2 3-320. ZAH#E

mand_parameter_
exmc_sdram command parameter_struct

struct

IR B

fl4n:
/[* initialize the structure exmc_sdram_command_init_struct */
exmc_sdram_command_parameter_struct t exmc_sdram_command_init_struct;

exmc_sdram_struct_command_para_init (&exmc_sdram_command_init_struct);

¥ exmc_sqgpipsram_deinit
B #exmc_sqpipsram_deinitfiiid L T £

R 3-341. B exmc_sqpipsram_deinit

B R exmc_sqpipsram_deinit
BRER R void exmc_sgpipsram_deinit(void);
DigeHR HAEXMC SQPIPSRAM
Sapk it -
A5 FH R -
WMASE{in}
¥ Z2¥{out}
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AL
il :
/* deinitialize EXMC SQPIPSRAM */
exmc_sqpipsram_deinit(void);
B exmc_sqgpipsram_struct_para_init
PR Etexmc_sqpipsram_struct_para_initffiik i, N £
# 3-342. ¥ exmc_sqgpipsram_struct_para_init
B exmc_sqpipsram_struct_para_init
void exmc_sqpipsram_struct_para_init(exmc_sqpipsram_parameter_struct*
R _sqgpipsram_ P - ( “_qpp _p _
exmc_sqgpipsram_init_struct);
DigeHiiR WIth ik %5 ¥yt exme_sqpipsram_parameter_struct
ekt -
A5 VR FH B -
BASH{in}
exmc_sqpipsram_i VIth ik, SKakik A 5% 3-321. St
nit_struct exmc _sgpipsram parameter struct
2% {out}
& [E B
4.

/* initialize the struct sqpipsram_init_struct */

exmc_sqpipsram _parameter_struct sqpipsram_init_struct;

exmc_sqpipsram_struct_para_init (&sqgpipsram_init_struct);

¥ exmc_sqpipsram_init

Bk ¥exmc_sqpipsram_initfiik W, T %

£ 3-343. B exmc_sqpipsram_init

B R exmc_sqpipsram_init
R void exmc_sqpipsram_init(t.axmc_sc?p-ipsram_parameter_struct*
exmc_sqpipsram_init_struct);
DigeHR HIHELEXMC SQPIPSRAM
PSS -
B F R -

HMASH{in}
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exmc_sqpipsram_i WG G, SRR 2% AR L1677 /. 78 3-321. 2RI
nit_struct exmc_sgpipsram parameter struct
s 3¥{out}
IR IAME
LR
exmc_sqpipsram_parameter_struct sqpipsram_init_struct;

/* EXMC configuration */

sgpipsram_init_struct.sample_polarity = EXMC_SQPIPSRAM_SAMPLE_RISING_EDGE;
sgpipsram_init_struct.id_length = EXMC_SQPIPSRAM_ID_LENGTH_64B;
sgpipsram_init_struct.address_bits = EXMC_SQPIPSRAM_ADDR_LENGTH_24B;
sqgpipsram_init_struct.command_bits = EXMC_SQPIPSRAM_COMMAND_LENGTH_8B;
/* EXMC SDRAM bank initialization */

exmc_sqpipsram_init(&sqgpipsram_init_struct);

¥ exmc_norsram_consecutive_clock_config

B #exmc_norsram_consecutive_clock_configftiid Il T £

# 3-344. K¥ exmc_norsram_consecutive_clock_config

REZ IR exmc_norsram_consecutive_clock_config
BRURTY void exmc_norsram_consecutive_clock_config(uint32_t clock_mode);
DhRediR e B 3% 2 ] ol
otk -
51 FH R 2 -
WANSH{in}
clock_mode TELI X
EXMC_CLOCK_SY
- - EXMC_CLK R AE F2B =4
N_MODE
EXMC_CLOCK_UN N
- - EXMC_CLKI4& =4
CONDITIONALLY
AdSH{out}
p A Il

it
[* configure consecutive clock */
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exmc_norsram_consecutive_clock_config(EXMC_CLOCK_SYN_MODE);

¥ exmc_norsram_page_size_config

P ¥lexmc_norsram_page_size_config#iiid I N 3% -

R 3-345. K# exmc_norsram_page_size_config

RBAFR exmc_norsram_page_size_config
PRARRY void exmc_norsram_page_size_config(uint32_t page_size);
ThReHhiR Fic  CRAM T K/
PRiS Jis -
% VR F B -
HAZH{in}
page_size CRAMTIT K /)N
EXMC_CRAM_AUT ‘ L
0 SPLIT TILFE R K3 E)
EXMC_CRAM_PAG
E_SIZE 128 BYTE T R/N12875
S
EXMC_CRAM_PAG
E_SIZE_256_BYTE TR /N256 i
S
EXMC_CRAM_PAG
E_SIZE 512_BYTE TR /N51257
S
EXMC_CRAM_PAG
E_SIZE_1024 BYT Tk /N10245 %
ES
#is%{out}
p A=A

Biltn.

/* configure CRAM page size */

exmc_norsram_page_size_config (EXMC_CRAM_PAGE_SIZE_128_BYTES);

% exmc_nand_ecc_config

B #rexmc_nand_ecc_configdiliik I T 3% -

# 3-346. ¥ exmc_nand_ecc_config

L5 B exmc_nand_ecc_config

PR R void exmc_nand_ecc_config(uint32_t exmc_nand_bank, ControlStatus
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newvalue);

ThREHR iz a2 FHHEXMC NAND ECCIfE
it g -
4 18 FH R 4 -

WASH{in}

exmc_nand_bank

EXMC NAND bank

EXMC_BANKx_NA

ND x=1,2
HWASH{in}
newvalue | ENABLES{DISABLE
i S 4{out}
‘ R EME

.

/* enable the EXMC NAND ECC function */

exmc_nand_ecc_config(EXMC_BANK1_NAND, ENABLE);

PR ¥ exmc_ecc_get
P ¥exmc_ecc_getffiid WL T

R 3-347. ¥# exmc_ecc_get

R exmc_ecc_get
R R uint32_t exmc_ecc_get(uint32_t exmc_nand_bank);
TiRestiR FRELEXMC NAND ECCHE
Sapk -
A VR F R -

MASH(in}

exmc_nand_bank

EXMC NAND bank

EXMC_BANKx_NA
ND

x=1,2

i S5 {out}

B EE

uint32_t |

ECCiHHHIMH

4
[* get the EXMC ECC value */

uint32_t ecc_value;

ecc_value = exmc_ecc_get(EXMC_BANK1_NAND);
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¥ exmc_sdram_readsample_enable

PR ¥texme_sdram_readsample_enableftii® W, N 3.

R 3-348. B# exmc_sdram_readsample_enable

RBAAFR exmc_sdram_readsample_enable
PRARTY void exmc_sdram_readsample_enable(ControlStatus newvalue);
ThRedhiR fd B ERAA FH SRR Th AR
PRiS Jis -
% VR F R -
BAZSE{in}
newvalue | ENABLES{DISABLE
¥ Hi 2% {out}
‘ AN
‘ _

il
[* enable read sample */

exmc_sdram_readsample_enable(ENABLE);

¥ exmc_sdram_readsample_config

P ¥exmc_sdram_readsample_configifiit i~ % :

R 3-349. ¥H exmc_sdram_readsample_config

BRHZ R exmc_sdram_readsample_config
PR EE void exmc_sdram_readsample_config(uint32_t delay_cell, uint32_t extra_hclk);
DhRediR T B SRR PRI R A I 4 PR ZE AR B 0 SR AE A A
ViR s -
A 1R FH B -
BANSE{in}
delay_cell BB ST ARE e ) FE 3R BT
EXMC_SDRAM _x_
DELAY_CELL x=0.--15
BWAZSH{in}
extra_hclk R ELH R S 4
EXMC_SDRAM_RE
ADSAMPLE_x_ EXT x=0,1
RAHCLK
2% {out}
‘ R
pA Il =R
‘ _
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Blhn:

[* configure the delayed sample clock and sample cycle of read data */

exmc_sdram_readsample_config(EXMC_SDRAM_1 DELAY_ CELL,

EXMC_SDRAM_READSAMPLE_1_EXTRAHCLK);

¥ exmc_sdram_command_config

PR #exmc_sdram_command_config#iiid I N % -

3+ 3-350. F# exmc_sdram_command_config

R FR exmc_sdram_command_config
void
Eig- gkl exmc_sdram_command_config(exmc_sdram_command_parameter_struct*
exmc_sdram_command_init_struct);

ThReHid Fic B SDRAMAFfi 85 it & 24
SRk -

AL -

HAZH{in}
exmc_sdram_com VIR, SRk 5% & 3-320. S
mand_init_struct exmc _sdram _command parameter struct

¥ HiZ2H{out}

R EME

Biltn.

[* configure the SDRAM memory command */

exmc_sdram_command_parameter_struct sdram_command_init_struct;

sdram_command_init_struct.command = EXMC_SDRAM_CLOCK_ENABLE;

sdram_command_init_struct.bank_select = bank_select;

sdram_command_init_struct.auto_refresh_number
EXMC_SDRAM_AUTO_REFLESH_1_SDCLK;

sdram_command_init_struct.mode_register_content = 0;

exmc_sdram_command_config(&sdram_command_init_struct);

B % exmc_sdram_refresh_count_set

P Eexmec_sdram_refresh_count_setiifiid I~ %

# 3-351. E¥ exmc_sdram_refresh_count_set

Iz

exmc_sdram_refresh_count_set
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BREUR T void exmc_sdram_refresh_count_set(uint32_t exmc_count);
TheeHhiR TC 2 15 ) T o
etk -

AN -

WMANSE{in}
T A T2 (1) 1 IR iy 4 2 0 1] B 10 47 il 2% B4 ) 4 2. 7
0x0000~0x1FFF
i S 4{out}

exmc_count

B EE

i1
/* set the SDRAM auto-refresh rate counter */

exmc_sdram_refresh_count_set(761);

¥ exmc_sdram_autorefresh_number_set

PR #exmc_sdram_autorefresh_number_setfffiik I, T %

£ 3-352. ¥H exmc_sdram_autorefresh_number_set

AR exmc_sdram_autorefresh_number_set
R R void exmc_sdram_autorefresh_number_set(uint32_t exmc_number);
ThReHig e B 8 R A5
SovhkA -
B Al R -
MASH{in}
exmc_number ‘ TESE ) B BN
#is%{out}
‘ R EI{E

it :
[* set the number of successive auto-refresh command */

exmc_sdram__ autorefresh_number_set(10);

B exmc_sdram_write_protection_config

B #¥rexmc_sdram_write_protection_configfiiid I %

# 3-353. E# exmc_sdram_write_protection_config
2

exmc_sdram_write_protection_config
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void exmc_sdram_write_protection_config(uint32_t exmc_sdram_device,
PR R A
ControlStatus newvalue);
TheeHiR BB A S IR T RE
RS Jis -
AIEDE -
WASH{in}
exmc_sdram_devi
EXMC SDRAM device
ce
EXMC_SDRAM_DE
x=0,1
VICEX
WASH{in}
newvalue ENABLEZ;DISABLE
IHS%{out}
iR EE
il

/* enable the write protection function */

exmc_sdram_write_protection_config(EXMC_SDRAM_DEVICE1, ENABLE);

B exmc_sdram_bankstatus_get

P ¥exmc_sdram_bankstatus_getiffiid I, N %

F 3-354. ¥# exmc_sdram_bankstatus_get

R exmc_sdram_bankstatus_get
R R uint32_t exmc_sdram_bankstatus_get(uint32_t exmc_sdram_device);
TiRestiR #KHUSDRAM deviceOmidevice LIk A
etk -
AL L -

MASH(in}

exmc_sdram_devi

EXMC SDRAM device

ce
EXMC_SDRAM_DE
x=0,1
VICEX
2% {out}
& EIE
uint32_t SDRAM devicexih 75

i

[* get the status of SDRAM device1 */
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uint32_t status;

status = exmc_sdram_bankstatus_get (EXMC_SDRAM_DEVICE1);

BR# exmc_sqgpipsram_read_command_set
P #exmc_sqpipsram_read_command_setftiid I T %

# 3-355. ¥ exmc_sqpipsram_read_command_set

BREZ K exmc_sqpipsram_read_command_set
void exmc_sqpipsram_read_command_set(uint32_t
BREUR T read_command_mode,uint32_t read_wait_cycle,uint32_t
read_command_code);
ThResig WE 4
Sovhk At -
B A -
HMASH{in}

read_command_m
SPI PSRAME i & 15 5%
ode
EXMC_SQPIPSRA
M_READ_MODE_D AESPIfRE L
ISABLE
EXMC_SQPIPSRA
M_READ_MODE_S SPIER
PI
EXMC_SQPIPSRA
M_READ_MODE_S SQPIF
QPI
EXMC_SQPIPSRA
M_READ_MODE_Q QPIEZ,
PI

WANSH{in}
read_wait_cycle VRECH B - B B 4 TR S 4L, 0..15
WMASH{in}

read_command_co

J SPIE iy & [ iy 255
e

2% {out}

IR [EE

it :
/* set the SQPIPSRAM read command */

exmc_sqpipsram_read_command_set(EXMC_SQPIPSRAM_READ MODE_SQPI,1,1);
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¥ exmc_sqpipsram_write_command_set
PR Etexmc_sqpipsram_write_command_setfifiik . N % -

R 3-356. HK# exmc_sqpipsram_write_command_set

PREAZFR exmc_sqpipsram_ write_command_set

void exmc_sqpipsram_write_command_set(uint32_t

PRARRY write_command_mode,uint32_t write_wait_cycle,uint32_t
write_command_code);
ThRed WES M
PRiS Jis -
B2 A R 2 .
HAZH{in}

write_command_m
- - SPI PSRAME i A 153X

ode
EXMC_SQPIPSRA
M_READ_MODE_D ESPIKE

ISABLE
EXMC_SQPIPSRA
M_READ_MODE_S SPIFE
PI

EXMC_SQPIPSRA
M_READ_MODE_S SQPIfE

QPI
EXMC_SQPIPSRA
M_READ_MODE_Q QPIfE
PI

BASE{in}
write_wait_cycle B I B bl B 4 R R SR I A 3L, 0..15
HWASH{in}

write_command_c

ode

i S5 {out}

B EE

i 4n
/* set the SQPIPSRAM write command */

exmc_sqgpipsram_ write_command_set(EXMC_SQPIPSRAM_WRITE_MODE_SQPI,1,1);
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¥ exmc_sqpipsram_read_id_command_send

PR ¥rexmc_sqpipsram_read_id_command_sendffiid i, N £

xR 3-357. B# exmc_sqpipsram_read_id_command_send

PREAZFR exmc_sqpipsram_read_id_command_send
PR R void exmc_sgpipsram_read_id_command_send(void);
ThReHR RIBFLIDAT 4
Saygk At -
% VR F R .
BAZSE{in}
¥ Hi 2% {out}
IR E{E

it

/* send SPI read ID command */

exmc_sqpipsram_read_id_command_send();

B ¥ exmc_sqpipsram_write_cmd_send

B #exmc_sqpipsram_write_cmd_sendfiid I £

F 3-358. K exmc_sqgpipsram_write_cmd_send

REZ IR exmc_sqpipsram_write_cmd_send
BRURTY void exmc_sgpipsram_write_cmd_send(void);
ThREHR JI%SPI PSRAMBAT Hiy 1l 1K [ BE R RR ik 7 4
Vinis i -
5% 1R FH e -
HWANSE{in}
¥ 2% {out}
IR E{E

i

/* send SPI special command which does not have address and data phase */

exmc_sqpipsram_write_cmd_send();
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¥ exmc_sqpipsram_low_id_get
B ¥rexmc_sqpipsram_low_id_getfiiR L N %

£ 3-359. F# exmc_sqpipsram_low_id_get

R TR exmc_sgpipsram_low_id_get
PRARTY uint32_t exmc_sqpipsram_low_id_get(void);
ThReHhiR SREUSPI DA AL K4
VRLT Has
% VR F R
WMASH{in}
¥ Hi 2% {out}
pAE
uint32_t | IDAE i Hef

it :
/* the ID low data */
uint32_tid;

id = exmc_sqgpipsram_low_id_get();
B exmc_sqpipsram_high_id_get

B #rexmc_sqpipsram_high_id_getdifiik . F -

# 3-360. K% exmc_sqpipsram_low_id_get

BRBATR exmc_sqgpipsram_high_id_get
Zg- gbRit] uint32_t exmc_sqpipsram_high_id_get(void);
TiRestiR FRHLSPI 1D fr Kb
Vi 13
AR
WANSH{in}
A Z%out}
p A Il
uint32_t | D el

Bilhn:
/* the 1D high data */

uint32_t id;
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id = exmc_sqpipsram_high_id_get();

E# exmc_sqgpipsram_send_command_state_get

PR ¥exmc_sqpipsram_send_command_state getffiik i N3

x 3-361. B# exmc_sqgpipsram_send_command_state_get

ag

R FR exmc_sgpipsram_send_command_state_get
FlagStatus exmc_sqgpipsram_send_command_state_get(uint32_t
RHURE
send_command_flag);

ThReHhid IRIEXMC AA S i 4 B Dy & HR 2
PRS Jis -

GAUVED R -

HAZH{in}
send_command_fl .
RI& A2 HPIRE

EXMC_SEND_COM
MAND_FLAG_RDID

K% TSPl PSRAM ID & PR A

EXMC_SEND_COM
MAND_FLAG_SC

% T HESPI PSRAMIAT ML FUSCHR U B 104 P dr & R A5

¥ Hi 2% {out}

IR B

FlagStatus

SETE{RESET

Biltn.

* check EXMC_SEND_COMMAND_FLAG_SC is set or not*/

if(RESET !=exmc_sqpipsram_send_command_state_get(EXMC_SEND_COMMAND_FLAG

_SC));

¥ exmc_interrupt_enable

B ¥exmc_interrupt_enablefifiid i~ % :

# 3-362. E# exmc_interrupt_enable

B R exmc_interrupt_enable
PRERE void exmc_interrupt_enable(uint32_t exmc_bank,uint32_t interrupt);
TRedhid fEREEXMCH 7
Sapk it -

1 F BB -

BWAZSH{in}
exmc_bank EXMC#h %
EXMC‘?\IADNKLNA NAND bank1
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EXMC_BANK2_NA

ALL

NAND bank2
ND
EXMC_BANK3_PC
PC Card bank
CARD
EXMC_SDRAM_DE
SDRAM device0O
VICEO
EXMC_SDRAM_DE
SDRAM devicel
VICE1
HWASH{in}
interrupt EXMCHIRIRAS
EXMC_NAND_PCC
ARD_INT_FLAG_RI AR W
SE
EXMC_NAND_PCC
ARD_INT_FLAG_L e LS o
EVEL
EXMC_NAND_PCC
ARD_INT_FLAG_F TR

EXMC_SDRAM_IN
T_FLAG_REFRESH

TR i R v B

¥ HZ2H{out}

R EME

it

[* enable EXMC interrupt*/

exmc_interrupt_enable(EXMC_BANK1_NAND, EXMC_NAND_PCCARD_INT_FLAG_RISE);

¥ exmc_interrupt_disable

B #exmc_interrupt_disablefffiik I T % :

R 3-363. HH exmc_interrupt_disable

PR FR exmc_interrupt_disable
BRBURTY void exmc_interrupt_disable(uint32_t exmc_bank,uint32_t interrupt);
TRedhid 2 FEXMCH I
VRS i -

AL -

MASH{in}
exmc_bank EXMC#h %
EXMC_BANK1_NA NAND bankl1
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ALL

ND
EXMC_BANK2_NA
NAND bank2
ND
EXMC_BANK3_PC
PC Card bank
CARD
EXMC_SDRAM_DE
SDRAM device0O
VICEO
EXMC_SDRAM_DE .
SDRAM devicel
VICE1
HMASH{in}
interrupt EXMCHIRIRAS
EXMC_NAND_PCC
ARD_INT_FLAG_RI AR W
SE
EXMC_NAND_PCC
ARD_INT_FLAG_L e LS o
EVEL
EXMC_NAND_PCC
ARD_INT_FLAG_F TR

EXMC_SDRAM_IN
T_FLAG_REFRESH

Jll B % o e

¥ 2% {out}

R EME

it

[* disable EXMC interrupt*/

exmc_interrupt_disable(EXMC_BANK1_NAND,
EXMC_NAND_PCCARD_INT_FLAG_RISE);

&%k exmc_flag_get
P ¥exmc_flag_getitfiik W T %

R 3-364. K# exmc_flag_get

BT exmc_flag_get
BRER R FlagStatus exmc_flag_get(uint32_t exmc_bank,uint32_t flag);
TRedhid FKIMEXMCIR A
Sapk it -
A5 FH R -
MASH{in}
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ARD_FLAG_FALL

exmc_bank EXMC#} %
EXMC_BANK1_NA
NAND bank1
ND
EXMC_BANK2_NA
NAND bank?2
ND
EXMC_BANK3_PC
PC Card bank
CARD
EXMC_SDRAM_DE )
SDRAM device0O
VICEO
EXMC_SDRAM_DE )
SDRAM devicel
VICE1
BASH{in}
flag EXMCHrEIRGS
EXMC_NAND_PCC S
AR
ARD_FLAG_RISE
EXMC_NAND_PCC L .
PR
ARD_FLAG_LEVEL
EXMC_NAND_PCC -
TREEIRES

EXMC_SDRAM_FL
AG_REFRESH

Jl B A RS

¥ HiZ2H{out}

R EME

FlagStatus ‘

SETE(RESET

Biltn.

* check EXMC_NAND_PCCARD_FLAG_RISE is set or not*/

if(RESET =

exmc_flag_get

EXMC_NAND_PCCARD_FLAG_RISE));

% exmc_flag_clear

i ¥exmc_flag_clearftiik I N %

R 3-365. K% exmc_flag_clear

(EXMC_BANK1_NAND,

B R exmc_flag_clear
PRERE FlagStatus exmc_flag_clear (uint32_t exmc_bank,uint32_t flag);
TRedhid BEMREXMCIR A
Sapk it -
A5 FH R -
MASH{in}
exmc_bank EXMC#} %
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EXMC_BANK1_NA
NAND bank1
ND
EXMC_BANK2_NA
NAND bank?2
ND
EXMC_BANK3_PC
PC Card bank
CARD
EXMC_SDRAM_DE )
SDRAM device0O
VICEO
EXMC_SDRAM_DE )
SDRAM devicel
VICE1
WASH{in}
flag EXMCHrEIRGS
EXMC_NAND_PCC S
AR
ARD_FLAG_RISE
EXMC_NAND_PCC L .
PR
ARD_FLAG_LEVEL
EXMC_NAND_PCC S
TREIRIRES
ARD_FLAG_FALL
EXMC_SDRAM_FL e
RIFT RS
AG_REFRESH
¥ Hi 2% {out}
& EE
il -

[* clear EXMC flag status */

exmc_flag_clear(EXMC_BANK1_NAND, EXMC_NAND_PCCARD_FLAG_RISE);

B exmc_interrupt_flag_get
B ¥exmc_interrupt_flag_getftiid L F %

F 3-366. K exmc_interrupt_flag_get

PR FR exmc_interrupt_flag_get
PRERE FlagStatus exmc_interrupt_flag_get(uint32_t exmc_bank,uint32_t interrupt);
TRedhid KIEXMCH WRRAS
VRS i -

AL -

MASH{in}
exmc_bank EXMC#h %
EXMC_?\IADNKLNA NAND bank1
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EXMC_BANK2_NA

ALL

NAND bank2
ND
EXMC_BANK3_PC
PC Card bank
CARD
EXMC_SDRAM_DE
SDRAM device0O
VICEO
EXMC_SDRAM_DE
SDRAM devicel
VICE1
HWASH{in}
interrupt EXMCHIRIRAS
EXMC_NAND_PCC
ARD_INT_FLAG_RI AR W
SE
EXMC_NAND_PCC
ARD_INT_FLAG_L e LS o
EVEL
EXMC_NAND_PCC
ARD_INT_FLAG_F TR

EXMC_SDRAM_IN

T_FLAG_REFRESH

TR i R v B

¥ HZ2H{out}

R EME

FlagStatus

SETE(RESET

it

/* check EXMC_NAND_PCCARD_INT_FLAG_RISE is set or not*/

if(RESET

exmc_interrupt_flag_get (EXMC_BANK1_NAND,
EXMC_NAND_PCCARD_INT_FLAG_RISE));

B # exmc_interrupt_flag_clear

Bk ¥rexmc_interrupt_flag_clearftiid W, %

R 3-367. E# exmc_interrupt_flag_clear

PR FR exmc_interrupt_flag_clear
PR R void exmc_interrupt_flag_clear(uint32_t exmc_bank,uint32_t interrupt);
TRedhid TEFREXMCHITIRA
VRS i -
AL -
MASH{in}
exmc_bank EXMC#h %
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EXMC_BANK1_NA
- - NAND bankl
ND
EXMC_BANK2_NA
- - NAND bank2
ND
EXMC_BANK3_PC
PC Card bank
CARD
EXMC_SDRAM_DE
SDRAM device0
VICEO
EXMC_SDRAM_DE .
SDRAM devicel
VICE1
HWASH{in}
interrupt EXMCH k2
EXMC_NAND_PCC
ARD_INT_FLAG_RI AR W
SE
EXMC_NAND_PCC
ARD_INT_FLAG_L e LS o
EVEL
EXMC_NAND_PCC
ARD_INT_FLAG_F TR
ALL
EXMC_SDRAM_IN -
Fill 3 5 15 H B
T_FLAG_REFRESH

¥ 2% {out}

R EME

fl4n:
[* clear EXMC interrupt flag */

exmc_interrupt_flag_clear(EXMC_BANK1_NAND,
EXMC_NAND_PCCARD_INT_FLAG_RISE);

3.12. EXTI

EXTULEMCU A 1) W/ il 2%, ALFE 23N FH EL 7 (13 9 RGN P 39 I L RE 8 1) A 2L 8% P %
PEAE i SR B ML BE SR . AT 31213 IR TEXTIN A7 2841138, &5 3.12. 2%TEXTI % ik Hidk
1TV

3.12.1. IR F AR UL e

EXTIZF A7 28R U1 F R
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# 3-368. EXTI 7%
T AR B RR
EXTI_INTEN HH AT Al BT A A
EXTI_EVEN HTRE A A A
EXTI_RTEN TR R S R A AR A
EXTI_FTEN T BEIR i R A8 R A A 2R
EXTI_SWIEV AR W SRR AR A
EXTI_PD a2t
3.12.2. AMEEREUH
EXTIPE s 8041 2t T R PR :
#* 3-369. EXTI EEE ¥
PE B B4 FR PR BHR
exti_deinit B AIEXTI
exti_init WITEALEXTIZEX
exti_interrupt_enable EXTIZxH i g
exti_interrupt_disable EXTIZExH K25
exti_event_enable EXTIZx A

exti_event_disable

EXTIZexZE- 256

exti_software_interrupt_enable

EXTIZExE A W 5

exti_software_interrupt_disable EXTIZ x4
exti_flag_get FRELEXTIZE X Wiks E 47
exti_flag_clear TEBREXTIZE X Wik & 47
exti_interrupt_flag_get FRELEXTIZE X Wiks E 47

exti_interrupt_flag_clear

TEREXTIZ X Wibr E 47

P27 exti_line_enum
7 3-370. 72K exti_line_enum

B R AR ThRestR
EXTI_O EXTIH Br£k0
EXTI_1 EXTI i1
EXTI_2 EXTI 42
EXTI_3 EXTIH 223
EXTI_4 EXTI i 224
EXTI_5 EXTIH k5
EXTI_6 EXTIH i £:6
EXTI_7 EXTIHIHik7
EXTI_8 EXTIHI2k8
EXTI 9 EXTIHIH£k9

EXTI_10 EXTIH1H£810
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FR IR FR TheeHtiR

EXTI_11 EXTIHHr£11
EXTI_12 EXTIHHr£12
EXTI_13 EXTIH 413
EXTI_14 EXTIHIk£:14
EXTI_15 EXTIHK£:15
EXTI_16 EXTIH k£ 16
EXTI_17 EXTIHK£k17
EXTI_18 EXTIHKr£18
EXTI_19 EXTIHK£:19
EXTI_20 EXTI 420
EXTI_21 EXTIHHr£k21
EXTI_22 EXTIHHr£k22

W& exti_mode_enum

% 3-371. #7247 exti_mode_enum

BB AR TheeHiiR
EXTI_INTERRUPT EXTIH 5
EXTI_EVENT EXTIZE 458
2K exti_trig_type_enum
# 3-372. %K exti_trig_type_enum
2AAE S DheedtiR
EXTI_TRIG_RISING EXTI ARk
EXTI_TRIG_FALLING EXTIF Fif ik
EXTI_TRIG_BOTH EXTIXUA il &
EXTI_TRIG_NONE EXTIXGAIR A il
R exti_deinit
B Hexti_deinitdffiik W%
R 3-373. HH exti_deinit
B4R exti_deinit
BHETE void exti_deinit(void);
BPl:(i:3% FAEXTI
vinve: Ji
A5 FH R
WASH{in}
2% {out}
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R AME

.
/* deinitialize the EXTI */

exti_deinit();

% exti_init

PR Eexti_initdfiidk WL 3K
#® 3-374. EH exti_init

R AR exti_init
void exti_init(exti_line_enum linex, exti_mode_enum mode,
exti_trig_type_enum trig_type);
ThRedtid WIELEXTIZ:X
yinuS: i
A5 VR FH B
BASH{in}
linex ‘ EXTIZx, 2% #3-370. #2£HKHexti line_enum
HAZH{in}
mode ‘ EXTIER, £ 23-371. #72#8Texti mode enum
#MASH{in}
trig_type ‘ fi KA, 2% F#£3-372. PFEHexti_trig type enum
¥ 2% {out}
|
p A=A
|

Biltn.

[* configure EXTI_0 */

exti_init(EXTI_0, EXTI_INTERRUPT, EXTI_TRIG_BOTH);

B %L exti_interrupt_enable

pF #exti_interrupt_enablefifiik 1. T %

# 3-375. ¥ exti_interrupt_enable

R exti_interrupt_enable

RBURTE void exti_interrupt_enable(exti_line_enum linex);
Bl): 2% EXTIZxH W f e

vinve: Jia
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BAREY |
WMASH{in}
linex \ EXTI4ix, 5% 23-370. 3K Mexti line_enum
2% {out}
iR B

LR
[* enable the interrupts from EXTI line 0 */

exti_interrupt_enable(EXTI_0);

¥ exti_interrupt_disable
PR #exti_interrupt_disablefffiik W %

R 3-376. KH exti_interrupt_disable

R exti_interrupt_disable
RBRTE void exti_interrupt_disable(exti_line_enum linex);
TheeHR EXTIZxH W46
Vinve: Jig
AP
#MASH{in}
linex | EXTItkx, 5% %3-370. #23¢Xexti line_enum
i 2%{out}
|
p A=A
|

(LUE
[* disable the interrupts from EXTI line 0 */

exti_interrupt_disable(EXTI_0);

B %L exti_event_enable

B #exti_event_enableftiid i, %

£ 3-377. ¥ exti_event_enable

R exti_event_enable
RBURTE void exti_event_enable(exti_line_enum linex);
Bl) K D% EXTIZxFH - fE
Fohk At
1 F R
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WMASH{in}

linex

EXTIZx, 5% #3-370. #25KFexti line_enum

2% {out}

B EE

Blhn:

/* enable the events from EXTI line 0 */

exti_event_enable(EXTI_0);

¥ exti_event_disable

P ¥exti_event_disabledifiid I, N % :

& 3-378. KH exti_event_disable

[Ec @S exti_event_disable
RBRTE void exti_event_disable(exti_line_enum linex);
TheeHR EXTIZxF 114568
yinuS i
AP
WMASH{in}
linex EXTIZEx
i 2%{out}
& [E B

Biltn.

[* disable the events from EXTI line 0 */

exti_event_disable(EXTI_0);

¥ exti_software_interrupt_enable

P ¥exti_software_interrupt_enablefffiik I, %

# 3-379. E¥ exti_software_interrupt_enable

Bl 840N exti_software_interrupt_enable
RBURTE void exti_software_interrupt_enable(exti_line_enum linex);
Bl) K D% EXTIZx A o i A B
vinve: Ji
A5 FH R

HMASH{in}
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linex \ EXTI4ix, 5% 23-370. 3K Mexti line_enum
2% {out}

R AME

LR
[* enable EXTI line 0 software interrupt */

exti_software_interrupt_enable(EXTI_0);

¥ exti_software_interrupt_disable

B ¥exti_software_interrupt_disable ik Il T~ %

& 3-380. K exti_software_interrupt_disable

[Ec @2 exti_software_interrupt_disable
RBRTE void exti_software_interrupt_disable(exti_line_enum linex);
TheeHR EXTIZxH A v i S F 25 g
yinuS i
A5 VR FH B
WMASH{in}
linex | EXTIZkx, 5% %3-370. #24%Pexti line_enum
i 2%{out}
‘ P
|
i4n .

/* disable EXTI line 0 software interrupt */

exti_software_interrupt_disable(EXTI_0);

BR¥ exti_flag_get
B ¥exti_flag_getitfiid W N %

R 3-381. K exti_flag_get

R exti_flag_get
R FlagStatus exti_flag_get(exti_line_enum linex);
Bl): 2% SRELEXTIZ X Wi b A7
vinve: Ji
A5 FH R
MASH{in}
linex EXTIZx, % #3-370. H2HHexti line_enum
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2% {out}

R FIE
FlagStatus | SETHRESET

Blhn:

[* get EXTI line 0 flag status */

FlagStatus state = exti_flag_get(EXTI_0);

¥ exti_flag_clear

P ¥exti_flag_clearfifiid WL %

# 3-382. ¥ exti_flag_clear

[Ec @S exti_flag_clear
RBRTE void exti_flag_clear(exti_line_enum linex);
ThRedtid TEBREXTIZ bR &AL
ekt
2 FH R
WANSE{in}
linex | EXTIZkx, 5% %3-370. #24%exti line_enum
S8 {out}
‘ & [E B
|

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

exti_flag_clear(EXTI_0);

B %L exti_interrupt_flag_get
B ¥exti_interrupt_flag_getdtfiid W T -

R 3-383. I exti_interrupt_flag_get

B4R exti_interrupt_flag_get

RBRTE FlagStatus exti_interrupt_flag_get(exti_line_enum linex);

Bl): 2% SRELEXTIZ X Wi b A7

vinve: Ji

A5 FH R
MASH{in}
linex EXTIZkx, 2% #3-370. #2£exti line_enum

wHSH{out}
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R FIE
FlagStatus | SETHRESET

Biltn.
/* get EXTl line O interrupt flag status */

FlagStatus state = exti_interrupt_flag_get(EXTI_0);

B %L exti_interrupt_flag_clear

Bk #exti_interrupt_flag_cleariiid W, N 3.

# 3-384. B exti_interrupt_flag_clear

el S exti_interrupt_flag_clear
RBRTE void exti_interrupt_flag_clear(exti_line_enum linex);
ThRedtiiR TERREXTIZx A Wits E 47
yinuS i
A5 VR FH B
BASH{in}
linex ‘ EXTIZx, 2% #3-370. #2EHKHexti line_enum
S8 {out}
‘ & [E B
|

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

exti_interrupt_flag_clear(EXTI_0);

3.13. FMC

FMC2MCUH fIFlashiz il 5, Horb G5 A7 20 1) 1 g AR DRAE T 77 . %19 3. 13 14838 1
FMCIAFAE 25 513%, 15 3.13. 20 FMCE i H kA7 B B .

3.13.1. VAN &= e gL

FMCa 783 7R Wi R
% 3-385. FMC &%
e iR
FMC_WS RS TR
FMC_KEY e
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FIR ik
FMC_OBKEY T AR A A A
FMC_STAT RETFAR
FMC_CTL B AE 4
FMC_OBCTLO T ) B AR R0
FMC_OBCTL1 I R ) B AR AR L
FMC_PECFG TR BRI & 25 A7
FMC_PEKEY T BRI RE Rl A7 9%
FMC_WSEN SRR R A A7 2%
FMC_PID P ID A%
3.13.2.  AMEEREUH
FMCIE {1 2 e H 41 28 40 F 36
% 3-386. FMC [E {4 i ¥
[E3E @S ESR g 3eN

fmc_wscnt_set

WEFMCEH PR S THEUE

fmc_unlock fRBIFMC g FE UL
fmc_lock BB FMCE g FEE A
fmc_page_erase FMCTT#£R%
fmc_sector_erase FMC 3 [X 4B
fmc_mass_erase FMC4: 48B3

fmc_bank0_erase

FMC bank04: F #4%

fmc_bankl_erase

FMC bank14: F #4%

fmc_word_program TEAH R IE 4 g e
fmc_halfword_program FEAR R TR R
fmc_byte_program FEAR B 7 R R
ob_unlock fR B e T T R A
ob_lock BB I T R AE
ob_start AT T8 4
ob_erase BEBRIE T T FR IR B T
ob_write_protection_enable {6E S fRY
ob_write_protection_disable FRAES IRy
ob_drp_enable 1§ S RP" 5D-BUSTER
ob_drp_disable BrAE S (R4 5 D-BUSEE R
ob_security_protection_config e & AR S
ob_user_write BT
ob_user_bor_threshold fic B R 17T BORSE A BI{E
ob_boot_mode_config JiC B g 17T A Bh e
ob_user_get RIS P e 14
ob_write_protection0_get K bank0’s fr41 77
ob_write_protectionl_get FRE bankl 5 {f3/ 7+
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RHAA R R 61
ob_drp0_get $KHtbank0 D-BUSTE AR #H & 1i
ob_drpl_get $kHtbankl D-BUSTAR#R & 1i
ob_spc_get PRI AR E A
ob_user_bor_threshold_get FEUE - BORK 7 BI{H
fmc_flag_get K br SRS B AL
fmc_flag_clear TEBRFMCHR &
fmc_interrupt_enable fF fEFMC I
fmc_interrupt_disable k& REFMC iy
fmc_interrupt_flag_get Tor 25 WA R A 2 A BAL
fmc_interrupt_flag_clear EBRFMCH TR &
fmc_state_get HKINFMCHIRZS
fmc_ready_wait KA FMC 2 Tk 4F
% fmc_state_enum
# 3-387. fmc_state_enum
BEEBFR thasHR
FMC_READY BAETE K
FMC_BUSY BT
FMC_RDDERR D-BUSE 4 %
FMC_PGSERR SRR T4 iR
FMC_PGMERR i P NN RIR
FMC_WPERR BRI SRR
FMC_OPERR INAFARAE RS R
FMC_TOERR R ]

®¥ fmc_wscnt_set
PR #fme_wscent_setitfiid i R -

% 3-388. B{¥ fmc_wscnt_set

REZ IR fmc_wscnt_set
BRURTY void fmc_wscnt_set(uint32_t wscnt);
ThReHR BB ERPIRAS T UE
VRS 1as -
A R -
BWAZSH{in}
wscnt LRPRASTHEUE
WS_WSCNT_x HANX (X=0~15) MRS
2% {out}
pA Il =R
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.

/* set the wait state counter value */

fmc_wscnt_set (WS_WSCNT_1);

B¥ fmc_unlock

PR fme_unlockdffiik WL R

% 3-389. F# fmc_unlock

R fmc_unlock
HHRR void fmc_unlock(void)
TIReREA RS FMC 3 i FE LA
VS s
A% F R 5
WASH{in}
¥ HiZ2¥{out}
pAE

ol
/* unlock the main FMC operation */

fmc_unlock( );

BB fmc_lock
BR £ fmc_lockHiid LT 3

R 3-390. pR¥ fmc_lock

€4 fmc_lock
KR A void fmc_lock(void)
TRERER Bl 5E FMC 3 4 FE e e
Vi Jas
A F R A
BASE{in}
Bl SH{out}
R E{E
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LR
/* unlock the main FMC operation */

fmc_lock( );

B fmc_page_erase

P #ifmec_page_erasedftliid I T3

* 3-391. ¥ fmc_page_erase

R B FR fmc_page_erase
R R fmc_state_enum fmc_page_erase(uint32_t page_addr);
ThRedtid FMC X #%
i g fmc_unlock
M FH R4 fmc_ready_wait
WMASH{in}
page_addr ‘ TUHbAE
¥ HiZ2¥{out}
‘ ]
p IR
fmc_state_enum ‘ FMCIRE, H1ES % M2 mc state enum

it

[* erase page */

fmc_unlock();

fmc_state_enum state = FMC_READY,;

state = fmc_page_erase(0x08008000);

BR# fmc_sector_erase

PR #fme_sector_erasedttiik W T %

% 3-392. ¥ fmc_sector_erase

R fmc_sector_erase
REUR A fmc_state_enum fmc_sector_erase(uint32_t fmc_sector);
TheeHR FMC 3 [X #
e g(as fmc_unlock
A58 P R fmc_ready_wait
WASH{in}
fmc_sector F X 9n 5
CTL_SECTOR_NUMB
B ER x B BERE X (X=0~27)5 B IX
A3 {out}
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AL
fmc_state_enum ‘ FMCIRE, #1525 % A2 mc_state enum

Biltn.

[* erase number 15 sector */
fmc_unlock();

fmc_state_enum state = FMC_READY,;

state = fmc_sector_erase(CTL_SECTOR_NUMBER_15);

¥ fmc_mass_erase

B ¥ fmc_mass_erasedffik I N

* 3-393. K fmc_mass_erase

R fmc_mass_erase
HHRR fmc_state_enum fmc_mass_erase(void);
TheeHR FMC4: v #4554
VS s fmc_unlock

A% F R 5 fmc_ready_wait

WMASH{in}
¥ Z2H{out}
P
fmc_state_enum ‘ FMCIRE, H1ES% M2 mc state enum

Biltn.

[* erase the whole chip */

fmc_unlock( );

fmc_state_enum state = FMC_READY,;

state = fmc_mass_erase();

% fmc_bank0_erase

P #fmc_bank0_erasefffiik I T %

£ 3-394. ¥ fmc_bank0_erase

R fmc_bank0_erase
RHRR fmc_state_enum fmc_bank0_erase(void);
Bl): 23 FMC bank04: /i #
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i g fmc_unlock
R P R fmc_ready_wait
WASH{in}
#H S {out}
& [EE
fmc_state_enum ‘ FMCIRF, 11555 ##¥mc_state enum
#i4n:

/* erase bankO */
fmc_unlock( );
fmc_state_enum state = FMC_READY;

state = fmc_bankQ_erase( );

¥ fmc_bank1_erase

PR #fme_bank1_erasedttiik W T % :

* 3-395. ¥ fmc_bank1_erase

R B fmc_bankl_erase
R A fmc_state_enum fmc_bank1_erase(void);
Thgeid FMC bank14: Fr #5
e s fmc_unlock
3 P R e -

WMANSH{in}

I S%{out}

& [E{E
fmc_state_enum ‘ FMCHRA, 1H1ES % M2 mc state enum

Biltn.

[* erase bank1 */

fmc_unlock( );

fmc_state_enum state = FMC_READY,;

state = fmc_bank1_erase( );

B % fmc_word_program

B% #fmc_word_programfiiik I, K %
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* 3-396. K# fmc_word_program

R fmc_word_program

R A fmc_state_enum fmc_word_program(uint32_t address, uint32_t data);

Thgedd TEAH R Hh I 4> G A2

i g fmc_unlock

A58 F R £ fmc_ready_wait

WASH{in}

address YuFEHbhE

data 4w FE4dE (0x00000000 — OXFFFFFFFF)
#H S {out}
‘ ]
& B {H

fmc_state_enum ‘

FMCIRAS, #1552 me_state_enum

.

[* program a word at the corresponding address */
fmc_unlock( );
fmc_state_enum state = FMC_READY;

state = fmc_word_program(0x08004000, 0x12345678);

¥ fmc_halfword_program

P ¥fmc_halfword_programiffii® i, % :

R 3-397. BA¥ fmc_halfword_program

B AT fmc_halfword_program

BHRER fmc_state_enum fmc_halfword_program(uint32_t address, uint16_t data);

ThRER TEAH R 7 G 2

Vi {as fmc_unlock

A% F R A fmc_ready_wait

BASE{in}

address SR

data g% (00000 — OXFFFF)
A 2% {out}
‘ ]
AL

fmc_state_enum ‘

FMCIRZE, 1S5 M3 me state enum

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

fmc_unlock( );
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fmc_state_enum state = FMC_READY,;

state = fmc_halfword_program (0x08004000, 0x1234);

¥ fmc_byte_program

PR ¥ifmc_byte_programifiidk WL R & :

* 3-398. ¥ fmc_byte_program

HRE B fmc_byte_program
R A fmc_state_enum fmc_byte_program(uint32_t address, uint8_t data);
ThgedtiiR TEAH R #5452
VS s fmc_unlock
A% F R 5 fmc_ready_wait
BASH{in}
address Y FE L
data FegmFEEE (000 — OXFF)
A S8 {out}
‘ ]
AN
fmc_state_enum ‘ FMCIR#, #1525 2 me_state enum

.

[* program a byte at the corresponding address */

fmc_unlock( );

fmc_state_enum state = FMC_READY;

state = fmc_byte_program (0x08004000, 0x12);

®# ob_unlock

i #ob_unlockiiiid W3

% 3-399. BBE ob_unlock

REZ IR ob_unlock
BRBURTY void ob_unlock(void);
TheEHR FRAYIR T - T 4R A
VRS 1as
A R
WASH{in}
S out}
1R BB
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/* unlock the option byte operation */
ob_unlock( );

E ¥ ob_lock

PR %iob_lockdiid WL R 3K :

* 3-400. Ei# ob_lock

R TK ob_lock
R HR R void ob_lock(void);
DiReHR B 1 T AR
oAt
M FH BB 4
WMASH{in}
i S 4{out}
& [HE{E
i4n .

I* lock the option byte operation */

ob_lock();

E ¥ ob_start
B %ob_startfifiik I T %

* 3-401. R ob_start

R ob_start
BRURTY void ob_start(void);
TREHER I TR H A
ekt ob_unlock
A5 18 FH R 30 fmc_ready_wait
BASE{in}
2% {out}
R [EME
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Blhn:

[* enable write protection and then send the start command */

ob_unlock( );

ob_write_protection_enable (OB_WP7);

ob_start();

X% ob_erase

B %ob_erasefiiid W, T %

# 3-402. XK# ob_erase

AR ob_erase
R HR R void ob_erase(void);
DiReHR BEBRIE T FR I i A
Saak ob_unlock
A5 18 F R fmc_ready_wait
BASH{in}
IHZS%{out}
& Bl

i1

[* erase and reset option byte */

ob_unlock( );
ob_erase( );
ob_start( );

ob_lock();

Hi ¥ ob_write_protection_enable

X %ob_write_protection_enableftiid 1. T %

3+ 3-403. pK# ob_write_protection_enable

PR FR ob_write_protection_enable
PR R ErrStatus ob_write_protection_enable(uint32_t ob_wp);
ThReHR fE REAH LR X ) 5 R AP
ekt ob_unlock
A F R A fmc_ready_wait
MASH{in}
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ob_wp R4 X 45

OB_WPx 5N x (x=0...22) FImEX
OB_WP_23 27 FX23. 24, 25. 26. 27
OB_WP_ALL 2 By

i S 4{out}
|
& [EIME
ErrStatus | SUCCESS 5 ERROR

LR
[* enable write protection of sector 7 */
ErrStatus temp = ERROR,;

ob_unlock( );

temp = ob_write_protection_enable (OB_WP7);

ob_start();

ob_lock();

Hi¥ ob_write_protection_disable

P %¥ob_write_protection_disablefiiit i, N % :

% 3-404. KR¥ ob_write_protection_disable

R ob_write_protection_disable
BRHR R ErrStatus ob_write_protection_disable(uint32_t ob_wp);
TiRestiR PR BEAH N B X 15 PR
ekt ob_unlock
3 P R e fmc_ready_wait
HMANSH{in}
ob_wp FOR B X
OB_WPx HWEN x (x=0...22) KIFEKX
OB_WP_23 27 JiX23. 24, 25, 26, 27
OB_WP_ALL EICE/S A
fisH{out}
R EME
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ErrStatus SUCCESS & ERROR

Blhn:

[* disable write protection of sector 7 */
ErrStatus temp = ERROR,;

ob_unlock( );

temp = ob_write_protection_disable (OB_WP7);
ob_start();

ob_lock();

® ¥ ob_drp_enable

B %ob_drp_enabledffiidk . T3

# 3-405. X% ob_drp_enable

AR ob_drp_enable
RHRRY void ob_drp_enable(uint32_t ob_drp);
ThReHiR A RE XTIV X 1) 5 {47 5 D-BUS B AR
Saak ob_unlock
A5 18 F R fmc_ready_wait
HWANSE{in}
ob_drp B4 5 D-BUSTER- 5 X Gt 5
OB_DRPx 5N x (x=0...22) HIEX
OB_DRP_23 27 FiX23. 24, 25, 26. 27
OB _DRP_ALL 4 K SR 5D-BUSTER R
s 2%{out}
‘ P
|

Biltn.

/* enable write protection and D-BUS read protectio of sector 7 */
ob_unlock( );

ob_drp_enable (OB_DRP?7);

ob_start( );

ob_lock();

358



Z

GigaDevice

GD32F4xx [E1F A H a5

H ¥ ob_drp_disable

PR %¥ob_drp_disabledifiif I~ .

% 3-406. ¥ ob_drp_disable

R IR ob_drp_disable
BREUR T void ob_drp_disable(uint32_t ob_drp);
TheeHiR W e L X 1 5 (R 471 5 D-BUSTL R4
i i ob_unlock
A58 F R £ fmc_ready_wait
WS {in}
ob_drp {1 5 D-BUSEL RS 5 X 4t
OB DRPx G5 H x (x=0...22) KR
OB_DRP_23 27 FiX23. 24, 25, 26, 27
OB _DRP_ALL 4 F SR 5D-BUSTE R
¥ HiZ2¥{out}
‘ pAE
|
(LUE

[* disable write protection and D-BUS read protectio of sector 7 */

ob_unlock( );
ob_drp_disable (OB_DRP7);
ob_start( );

ob_lock();

% ob_security_protection_config

B %ob_security protection_configifiit i, % :

% 3-407. BK# ob_security_protection_config

REZ IR ob_security_protection_config
BRER R void ob_security_protection_config(uint8_t ob_spc);
ThReHR T B 22 A ORI A5 )
ekt ob_unlock
A F R A fmc_ready_wait
MASH{in}
ob_spc LAY
FMC_NSPC T AR
FMC_LSPC iRz 2= fre
FMC_HSPC o2 AR
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2% {out}

R AME

Blhn:

[* config FMC as low security protection */

ob_unlock( );

ob_security _protection_config (FMC_LSPC);

ob_start( );

ob_lock( );

H ¥ ob_user_write
pF %ob_user writedfiid W T %

3+ 3-408. H¥ ob_user_write

R TK ob_user_write
void ob_user_write(uint32_t ob_fwdgt, uint32_t ob_deepsleep, uint32_t
R R
ob_stdby);

ThREHR i DA Al o]

ekt ob_unlock
e R fmc_ready_wait

#MASH{in}
ob_fwdgt E i

OB_FWDGT_SW

BAFE A

OB_FWDGT_HW

EfF B HE 115

WMASH{in}

ob_deepsleep

TR MRS 2 AR 0 T3

OB_DEEPSLEEP_

HEN TR L BRI S AN A L Asr

NRST
OB_DEEPSLEEP N ,
- RST - TR B AR A 2= 2R 52 A
WASH{in}
ob_stdby R U A ke Tt
OB_STDBY_NRST AR A= A E AL
OB _STDBY_RST AR A= G AL
2% {out}
|
R E{E
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[* config the USER byte of option byte */

ob_unlock( );

ob_user_write(OB_FWDGT_SW, OB_DEEPSLEEP_NRST, OB_STDBY_NRST);
ob_start( );

ob_lock();

%% ob_user_bor_threshold

P %ob_user_bor_thresholdfiiid I, % -

%+ 3-409. ¥ ob_user_bor_threshold

R TK ob_user_bor_threshold
RHRRY void ob_user_bor_threshold(uint32_t ob_bor_th);
ThREHR fic B 346 17 T BOR K A U {H
Sevkit ob_unlock
M FH R4
WANSH{in}
ob_bor_th I 7T BORRH
OB_BOR_TH_VAL ‘
BORHJE3
UE3
OB_BOR_TH_VAL ‘
BOR#{E2
UE2
OB _BOR_TH_VAL ‘
- -7 BOR# A1
UE1l
OB _BOR_TH_OFF BOR& 4]
Az {out}
& BB

ol

[* config the BOR threshold value as OB_BOR_TH_OFF */
ob_unlock( );

ob_user_bor_threshold (OB_BOR_TH_OFF);

ob_start( );

ob_lock();

361



Z

GigaDevice

GD32F4xx [E1F A H a5

E % ob_boot_mode_config

P %ob_boot_mode_configftiik WL T 3

%* 3-410. ¥ ob_boot_mode_config

R IR ob_boot_mode_config
BREUR T void ob_boot_mode_config(uint32_t boot_mode);
TheeHiR e B 36 T 745 J Bh i
i i ob_unlock
A58 F R £
WASH{in}
boot_mode =EibvA
OB_BB_DISABLE Mbank0J& 3
OB_BB_ENABLE Mbank1 /53, #bank1 % U bank0 & 3l
¥ HiZ2¥{out}
pAE
il :
[* config boot from bankO0 */
ob_unlock( );
ob_boot_mode_config(OB_BB_DISABLE);
ob_start( );
ob_lock();
H ¥ ob_user_get
B #ob_user getfifiid W, T .
& 3-411. ¥ ob_user_get
R ob_user_get
BRURTY uint8_t ob_user_get(void);
TREHER ARIUETE5 P 1
Sapk it
A F R A
BWASE{in}
2% {out}
& [EE
uint8_t I o P IR P REIR A AR A S E T B
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LR
[* get the the FMC user option byte values */
uint8 t ob_user_values = 0;

ob_user_values = ob_user_get( );

H% ob_write_protection0_get

P #ob_write_protection0_getfiiik I, T %

X 3-412. FK¥ ob_write_protection0_get

R TK ob_write_protection0_get
Eig- gkl uint16_t ob_write_protection0_get(void);
DigeHiiR FRE bank05 {147 715
SavhskAF
A P R
WMASH{in}
¥ HiZ2¥{out}
& B {E

uint16_t | bank05 {34 5 41

Biltn.
I* get the FMC write protection option byte value */
uint16_t bankQ_protection_value = 0;

bank0_protection_value = ob_write_protection0_get( );

% ¥ ob_write_protection1_get

B #ob_write_protection1_getiifiidk . T -

# 3-413. ¥ ob_write_protection1_get

REZ IR ob_write_protectionl_get
ERHRRY uint16_t ob_write_protection1_get(void);
LhREHR FRIbank 15 {4 547
VRS 1as
A R
BWASH{in}
Bl SH{out}
1R BB
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| uinu6_t bank15 {5 i i

it
/* get the FMC write protection option byte value */
uint16_t bank1_protection_value = 0;

bank1_protection_value = ob_write_protection1_get( );
H#¥ ob_drp0_get

PR %ob_user_ getffiidk WL FF%:

% 3-414. B¥ ob_drp0_get

AR ob_drp0_get
Eig- gkl uint16_t ob_drp0_get(void);
DhReHER 3B bank0 DBUSHEAR 5=
Saak
A5 18 F R
BASH{in}
¥ HiZ2¥{out}
R EME
uint16 t | bankO*JF 4 /5 (47 AID-BUS B (R4 T
il

[* get the FMC erase/program protection and D-bus read protection option bytes value */

uint16_t bankO_drp_value = 0;

bank0_drp_value = ob_drp0_get( );
H¥ ob_drp1_get

B %ob_drp1_getithiik . F -

* 3-415. K# ob_drp1_get

BT ob_drpl_get
BRER R uint16_t ob_drpl_get(void);
DIReiR #KIbankl DBUSTHE R4 5215
Sapk it
A F R A
BWMASE{in}
S {out}

364



Z

GigaDevice

GD32F4xx [E1F A H a5

R AME

uint16_t | banki11JF i H/'5 4/ FID-BUS B (4 T

.

I* get the FMC erase/program protection and D-bus read protection option bytes value */

uint16_t bank1_drp_value = 0;

bank1_drp_value = ob_drp1_get( );
Fi# ob_spc_get

B #ob_spc_getitfiik W N %

* 3-416. FK¥ ob_spc_get

R TK ob_spc_get
Eig- gkl FlagStatus ob_spc_get(void);
DIReHR RISl
VRS i
A5 18 F R

HAZSH{in}

¥ HiZ2¥{out}

IR EE
FlagStatus | AR ST (SETERRESET)
i

/* get the FMC option byte security protection */
FlagStatus spc_value = RESET;

spc_value = ob_spc_get( );

H% ob_user_bor_threshold_get

P %ob_user_bor_threshold_getiffiid i, % :

# 3-417. ¥ ob_user_bor_threshold_get

B R ob_user_bor_threshold_get
ERHRRY uint8_t ob_user_bor_threshold_get(void)
ThReHR SREUE 7T BORE A7 B {1
Sapk it
A F R A
MWAZH{in}
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2% {out}

R AME

uint8_t l

HI T BORE A7 B

Blhn:

/* get the FMC option byte BOR threshold value */

uint8_t bor_value = 0;

bor_value = ob_user_bor_threshold_get( );

H% fmc_flag_get

P ¥fme_flag_getdifiid W%

& 3-418. FR¥ fmc_flag_get

R TK fmc_flag_get

Eig- gkl FlagStatus fmc_flag_get(uint32_t fmc_flag);

ThReHiR b 5 A 75 B AL

VRS 1as

M FH R4
HAZSH{in}

fmc_flag R FMCER £

FMC_FLAG_BUSY FMCHT- fighr &

FMC_FLAG_RDER

D-BUSE4S iR br &

R
FMC_FLAG_PGSE o
e )R RPN T
RR
FMC_FLAG_PGME ‘ o
Y e NN 7 T
RR
FMC_FLAG_WPER N "
R BIS Ry AR
FMC_FLAG_OPER o L
R INAF RN bR
FMC_FLAG_END D-BUSiEAS R R &
I Z%{out}
R E{E
FlagStatus ‘ SET 8{ RESET
il

/* check the FMC_FLAG_END flag set or not*/
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FlagStatus flag = RESET;

flag = fmc_flag_get(FMC_FLAG_END);

H% fmc_flag_clear
P #ifme_flag_clearfffiik W, K%

X 3-419. EK#H fmc_flag_clear

RBAAFR fmc_flag_clear
PRARTY void fmc_flag_clear(uint32_t flag);
ThReHR THBRFMChz &
VRS 1as
M FH R 4
HAZH{in}
fmc_flag FRIEBREIFMCHR &
FMC_FLAG_BUSY FMCHT- figehr &
FMC_FLAG_RDER . e
n D-BUSHE A RIFE
FMC_FLAG_PGSE o
SRR bR
RR
FMC_FLAG_PGME ‘ o
SRR AR T A 1R b 5
RR
FMC_FLAG_WPER B o
R BIS Ry AR
FMC_FLAG_OPER o
R PR R bR
FMC_FLAG_END D-BUSE A 47 &
Az {out}
P
4
/* clear the FMC_FLAG_END flag */
fmc_flag_clear(FMC_FLAG_END);
B % fmc_interrupt_enable
B %fmc_interrupt_enableffiik I K % :
£ 3-420. BB¥ fmc_interrupt_enable
B R fmc_interrupt_enable
EREURTY void fmc_interrupt_enable(uint32_t interrupt);
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TheeHhiR fi FEFMCH
Saokit: fmc_unlock
A FH R4
WMASH{in}
fmc_int FMC A W e iz 15
FMC_INT_END FMC i 2 58 i H Bt
FMC_INT_ERR FMC#E i H bt
i S 4{out}
|
AL
|
il an .

/* enable FMC end of program interrupt */
fmc_unlock( );
fmc_interrupt_enable(FMC_INT_END);

fmc_lock( );

% ¥ fmc_interrupt_disable

PR #fmce_interrupt_disablefifiid I, F %

* 3-421. BH fmc_interrupt_disable

REZ IR fmc_interrupt_disable
BRHR R void fmc_interrupt_disable(uint32_t interrupt);
TheeHhid W AEFMC H 7
Sevkfr fmc_unlock
e FH R
#MASH{in}
fmc_int FMCH BT fit i 101
FMC_INT_END FMCmF2 52 B H
FMC_INT_ERR FMCHE R b
#is%{out}
|
& BB
|
#i4n .

/* disable FMC end of program interrupt */
fmc_unlock( );

fmc_interrupt_disable(FMC_INT_END);
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fmc_lock( );
E% fmc_interrupt_flag_get
B #fme_interrupt_flag_getdifiik WL N 3% -
* 3-422. KH fmc_interrupt_flag_get
R IR fmc_interrupt_flag_get
BREUR T FlagStatus fmc_interrupt_flag_get(uint32_t fmc_int_flag);
TheeHhiR K B ThR SR T B AL
i i
A% F R £
WASH{in}
fmc_int_flag ZRE IEMCH iR &
FMC_INT_FLAG R B
-~ - D-BUSTL4 % H Wik &
DERR
FMC_INT_FLAG_P ‘ -
Y RN 465 1% P BT b 76
GSERR
FMC_INT_FLAG_P o ‘ -
YRR B AT IE H 15 Hh v 78
GMERR
FMC_INT_FLAG_W i s _
BEIS ORI R W
PERR
FMC_INT_FLAG_O o -
INAF AR AR P b &
PERR
FMC_INT_FLAG_E . B
SE B T bR 76
ND
¥ 2% {out}
& [E{E
FlagStatus | SET 5 RESET
i

/* check the FMC_FLAG_END flag set or not*/
FlagStatus flag = RESET,

flag = fmc_interrupt_flag_get(FMC_INT_FLAG_END);

% fmc_interrupt_flag_clear

BR #ifmc_interrupt_flag_cleardtii® I, T~ %

# 3-423. ¥ fmc_interrupt_flag_clear

B R fmc_interrupt_flag_clear

EREURTY void fmc_interrupt_flag_clear(uint32_t flag);
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TigehiD TEBRFMCHBTFR &
it g
7 FH rR
BWMASE{in}
fme_int_flag Fri B (I FMC R &5
FMC_INT_FLAG_R o B
D-BUSHEAH 5% H Wi br &
DERR
FMC_INT_FLAG_P . B
SRR Al i b S
GSERR
FMC_INT_FLAG_P } . B
R FE B YA BE R 2 T BT b 78
GMERR
FMC_INT_FLAG_W B . B
BIS R R R WTRR &
PERR
FMC_INT_FLAG_O o . B
IR R i TP A
PERR
FMC_INT_FLAG_E o B
SER TR &
ND
S8 {out}
R EE

i1

/* clear the FMC_FLAG_END flag */

fmc_interrupt_flag_clear(FMC_FLAG_END);

H% fmc_state_get
B #fmc_state_getdilfiid 1L T3

+ 3-424. RH fmc_state_get

R fmc_state_get
Zg- gbRit] fmc_state_enum fmc_state_get(void);
TiRestiR REFMCIR A
VR Yas
A R
MASH{in}
A SH{out}
pA Il i=A

fmc_state_enum ‘

FMCIRZS, H#1EZ% 2 me state enum
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LR
[* get the FMC state */
fmc_state_enum state = fmc_state_get( );
E % fmc_ready_wait
¥ fmc_ready waitdffiik IR 3% -
* 3-425. ¥ fmc_ready_wait
R IR fmc_ready_wait
BREUR T fmc_state_enum fmc_ready_wait(void);
ThResig B FMC 2 75 1 £ 1F
Sapesk
A5 18 F R fmc_state_get
MASH{in}
A S8 {out}
AN
fmc_state_enum ‘ FMCIR#A, H1ES% 2 me_state enum
il :
[* check whether FMC is ready or not */
fmc_state_enum state = fmc_ready_wait ( );
3.14. FWDGT
MSLE TR 8 (FWDGT) & — /M fF v B, R MR e A s S 80 R G .
AT BT I B RS R A= A . E 13,1413 T FWDGT 3517 8551 %,
5 453.14. 2% FWDGT JFE 5 Btk AT 3 B
3.14.1.  AMEEFHASRUH

FWDGT Z 775 AR W R R s

+ 3-426. FWDGT &%

TR AR
FWDGT_CTL A AE A
FWDGT_PSC o> PP A7 A
FWDGT_RLD BRI
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TR TR
FWDGT_STAT REF
3.14.2. A5 FE R 0 B
FWDGT JE R 5| Rt R R R
= 3-427. FWDGT EER%
EERREZ R FE RS

fwdgt_write_enable

fE e 2 FWDGT_PSCHIFWDGT_RLDK 5 #4F

fwdgt_write_disable

JKAEXT 27 2SFWDGT_PSCHIFWDGT_RLDI S #:4F

fwdgt_enable

{FREFWDGT

fwdgt_prescaler_value_config

T BT 1A R I 5 T3

fwdgt_reload_value_config

Pie BT 1 R I % R

fwdgt_counter_reload

ZHEFWDGT_RLD 747 %% F{E E 38 IWDG T i 8%

fwdgt_config

WEFWDGTHEREH A . T iE

fwdgt_flag_get

FRELFWDGThREALIRES

B %L fwdgt_write_enable

PR $ifwdgt_write_enablefi#id Il F &

# 3-428. ¥ fwdgt_write_enable

R fwdgt_write_enable
BRURTY void fwdgt_write_enable(void);
ThReHR i BEXT A AE A FWDGT_PSCHIFWDGT_RLDI 5 #:/E
Vinis i -
A VA FH R -
WASH{in}
i SH{out}
R EE
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/* enable write access to FWDGT_PSC and FWDGT_RLD */

fwdgt_write_enable ();

¥ fwdgt_write_disable

PR #ifwdgt_write_disablefffiik I, T % :

R 3-429. EKH fwdgt_write_disable

AR fwdgt_write_disable
Eig- gkl void fwdgt_write_disable(void):
DiReHR S REXT Z51E BEFWDGT_PSCHIFWDGT_RLDII B #1E
RS Las -
A VA FH i 4 .
HAZH{in}
¥ 2% {out}
iR E{E

ol
/* disable write access to FWDGT_PSC and FWDGT_RLD */

fwdgt_write_disable ( );
K% fwdgt_enable

BK #fwdgt_enabledifiik 1L T -

R 3-430. KH fwdgt_enable

PipA e fwdgt_enable

PR R void fwdgt_enable(void);
LhREHR HHEFWDGT

et kA -
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B A 2

BAZSE{in}

2% {out}

B EE

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

fwdgt_enable ( );

BR %L fwdgt_prescaler_value_config

PR $ifwdgt_prescaler_value_configitiid I ~ %

% 3-431. KR¥ fwdgt_prescaler_value_config

B fwdgt_prescaler_value_config
Big- gLRit) ErrStatus fwdgt_prescaler_value_config(uint16_t prescaler_value);
ThReHR P BT A I B A A
Sapk -
BASH{in}
prescaler_value T 53 45E

FWDGT_PSC_DIV4

FWDGTi 44l % N4

FWDGT_PSC_DIV8

FWDGT 4 4li{i % 48

FWDGT_PSC_DIV1

FWDGT 4 4l fE %~ 16

6
FWDGT_PSC_DIV3 ,

, FWDGT i 43 #itfe % 32
FWDGT_PSC_DIV6 ,

. FWDGT i) #it{e %~ 64
FWDGT_PSC_DIV1 ,

26 FWDGT 43 #i{H % 128
FWDGT_PSC_DIV2 -

6 FWDGT i 43 #i{H % 256

i Z24{out}
R EME
ErrStatus ERROR / SUCCESS
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/* set FWDGT prescalervalue to 256 */
ErrStatus flag;

flag = fwdgt_prescaler_value_config (FWDGT_PSC_DIV256);

BR % fwdgt_reload_value_config

P #ifwdgt_reload_value_configftfiid LT %

* 3-432. ¥ fwdgt_reload_value_config

AR fwdgt_reload_value_config
Big- gLRit) ErrStatus fwdgt_reload_value_config(uint16_t reload_value);
TheEHR T S 10 S B A R R AR
VRS 1as -
HAZSH{in}
reload_value | FAEE(E KUETEE A 00000 — OXOFFF
A SH{out}
‘ & [HE{E
ErrStatus ‘ ERROR / SUCCESS

it :
/* set FWDGT reload value to OxOFFF */
ErrStatus flag;

flag = fwdgt_reload_value_config (OxOFFF);

BR % fwdgt_counter_reload

B ¥fwdgt_counter_reload ik WL~ %

*® 3-433. ¥ fwdgt_counter_reload

R TR fwdgt_counter_reload
EHREY void fwdgt_counter_reload(void);
ThRefhg #FWDGT_RLD % £7 &} (¥ FH A B IWDG T 2%
FREAM -
B F R4 .
MASH{in}
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#H 2% {out}
& [EIE
Bilhn.
/* reload FWDGT counter */
fwdgt_counter_reload ( );
PR fwdgt_config
PR Hifwdgt_configfiiid WL T &
* 3-434. ¥ fwdgt_config
B fwdgt_config
Eig- gkl ErrStatus fwdgt_config(uint16_t reload_value, uint8_t prescaler_div);
DiResid WHEFWDGTH A H A . T/
SRk -
RN -
MASH{in}
reload_value B 2 % {H (00000 - OXOFFF)-
WMANSH{in}
prescaler_div FWDGTTH 43 4l {E
FWDGT_PSC_DIV4 FWDGT il 7 4118 4
FWDGT_PSC_DIV8 FWDGT il 73 4118 3 H8
FWDGT_PSC_DIV1
6 FWDGT i 7> il {E % 16
FWDGT_PSC_DIV3
) FWDGT i 73 #il{H % 32
FWDGT_PSC_DIV6
‘4 - FWDGTTHil 73 Hil e 5 64
FWDGT_PSC_DIV1
_28 - FWDGT prescaler set to 128
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FWDGT_PSC_DIV2
_56 - FWDGT prescaler set to 256
2% {out}
p A=A
ErrStatus ERROR or SUCCESS-

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

fwdgt_config(2*500, FWDGT_PSC_DIV64);

E ¥ fwdgt_flag_get
R ¥ifwdgt_flag_getfiliidk I T %

# 3-435. K fwdgt_flag_get

R TK fwdgt_flag_get
R HR R FlagStatus fwdgt_flag_get(uint16_t flag);
ThReHid FREFWDGTHRE AR A
etk -
B F e .
MASH{in}
flag T EARAUR A FWDG TR E A7
FWDGT_FLAG_PUD Ty AU ST REAT
PPEITEASY R LA
Al SH{out}
AL
FlagStatus SET or RESET

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

FlagStatus status;
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status = fwdgt_flag_get (FWDGT_FLAG_PUD);
if(status == RESET)
{
lelse
{
}
3.15. GPIO
GPIOH RIS A g & W s N Thag. &1 3.15. 11 T GPIOW & /743, &
R R FEE 51 IR, o GPIOFE bR Bt 47 Ui B
3.15.1. AR A AR UL
GPIOZF 728 R U F R PR
% 3-436. GPIO ZFfEs:
FB B FARHD
GPIOXx_CTL Uity 14 1) 7 A7 A
GPIO_OMODE Uity 14 AR X A7 A7 2
GPIO_OSPD Uity [ 4 HA 3 B 27 A7 450
GPIO_PUD Uiy 1 R R AR
GPIO_ISTAT Uity U RS B A7 48
GPIO_OCTL Uity 1y HE A ) 2 A7 A
GPIO_BOP Uity I BEAE 5 A7 48
GPIO_LOCK ity 1 HC B B 8 AT A
GPIO_AFSELO ZHIREIERRFAAA0
GPIO_AFSEL1 ZH IR IR T4 L
GPIO_BC DL R 2T A7 2%
GPIO_TG Sty A7 0 25 47
3.15.2. A5 e R ECE B
GPIOE R H R T R FTR:
Z 3-437. GPIO FEE ¥k
EER AR FERRAGHIA
gpio_deinit A 4MEGPIOX
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PE R4 # PR HftiR
gpio_mode_set ¥ EGPIOH
gpio_output_options_set T B GPIO%i Hi A5 A T8
gpio_bit_set BT EE
gpio_bit_reset BAL5| A
gpio_bit_write HReE I ES A5
gpio_port_write R E I E S AN —Hom -
gpio_input_bit_get SRECS| N B
gpio_input_port_get SR — 4 i e B
gpio_output_bit_get SRS B
gpio_output_port_get SR —2H v 1 % HE A
gpio_af_set B EGPIOKE FHIhEE
gpio_pin_lock AH R 5| AT 2 1
gpio_bit_toggle EIEGPIOT| BRIk
gpio_port_toggle i —HGPIOWRE

E¥ gpio_deinit
PR ¥ gpio_deinititliid W F % -

& 3-438. E# gpio_deinit

R TK gpio_deinit
R HR R void gpio_deinit(uint32_t gpio_periph);
TiRestiR SALHMEGPIOX
SovhkA -
B A R rcu_periph_reset_enable / rcu_periph_reset_disable
#MASH{in}
gpio_periph GPI0%% K
GPIOx Ui 1% (x=A,B,C,D,E,F,G,H,I)
#is%{out}
‘ R EI{E
‘ ]
(LR

/* reset GPIOA */

gpio_deinit (GPIOA);

E# gpio_mode_set

B #gpio_mode_setfiiid I %

# 3-439. K ¥ gpio_mode_set
‘ R R ‘ gpio_mode_set
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R void gpio_mode_set(uint32_t gpio_?eriph, ui.nt32_t mode, uint32_t
pull_up_down, uint32_t pin);
TheeHiR % B GPIOfE K
Vi Yas -
4 18 FH R 4 rcu_periph_reset_enable / rcu_periph_reset_disable
WASH{in}
gpio_periph GPIO: 1
GPIOx uiy 1%$ (x=A,B,C,D,E,F,G,H,l)
WASH{in}
mode GPIO 7| =X
GPIO_MODE
- - i N
INPUT
GPIO_MODE_
LRy SN
OUTPUT
GPIO_MODE_AF 2 H TR
GPIO_MODE_
EDY SN
ANALOG
HAZH{in}
pull_up_down GPIOG| il EF N i fH % &
GPIO_PUPD_
B, T ERA TR
NONE
GPIO_PUPD
- - G e AN
PULLUP
GPIO_PUPD
- - Gl AN 5]
PULLDOWN
MASH{in}
pin GPIO5| i
GPIO_PIN_x 5 NERE (x=0..15)
GPIO_PIN_ALL Ff 5 B
¥ 2% {out}
& [E B
4.

[* set PAO with pull-up input mode */

gpio_mode_set (GPIOA, GPIO_MODE_INPUT, GPIO_PUPD_PULLUP, GPIO_PIN_0);

% gpio_output_options_set

B ¥ gpio_output_options_setdiliid I N % -
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# 3-440. E¥ gpio_output_options_set

BREZ K gpio_output_options_set
oid gpio_output_options_set(uint32_t gpio_periph, uint8_t otype, uint32_t
E[#[JE?Q Vvola gplo_output_opt = (UI ._ apl _.p 1pn, ul | typ ul |
speed, uint32_t pin);
TigehiD B GPIO%i H AR AN i 5
Jarokit -
A5 18 F BR 4 -
WASH{in}
gpio_periph GPIO: 1
GPIOx Wi 3% # (x=A,B,C,D,E,F,G,H,I)
WANSH{in}
otype GPIO5| Bigr Hi A5 5
GPIO_OTYPE_PP HEH i H AR K
GPIO_OTYPE_OD FiR % H AR
HAZSH{in}
speed GPIOT| 4t 5 K
GPIO_OSPEED _
e KA H B N 2MHz
2MHZ
GPIO_OSPEED _
B KB 3 N 25MHz
10MHZ
GPIO_OSPEED
. B e K 3 N50MHz
50MHZ
GPIO_OSPEED M
Ax B K H o i 50MHZ
HASH{in}
pin GPIO5| i
GPIO_PIN_x 5 NERE (x=0..15)
GPIO_PIN_ALL Ff 5 B
¥ 2% {out}
& [EME

i

[* configure PAQ as push pull mode */

gpio_output_options_set (GPIOA, GPIO_OTYPE_PP, GPIO_OSPEED_2MHZ, GPIO_PIN_0);

B3k gpio_bit_set
Bk #gpio_bit_setiffiik I, N %

R 3-441. EH gpio_bit_set

B

gpio_bit_set
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BREUR T void gpio_bit_set(uint32_t gpio_periph, uint32_t pin);
ThRedhig HAGPIOS| i
etk
AN
WS {in}
gpio_periph GPIOz 1
GPIOx uiy 1% $ (x=A,B,C,D,E,F,G,H,l)
WANSH{in}
pin GPIOF| i
GPIO_PIN_x 5L (x=0..15)
GPIO_PIN_ALL BT 51
¥ H 2% {out}
‘ & B {H
|

.

I* set PAO*/

gpio_bit_set (GPIOA, GPIO_PIN_0);

& gpio_bit_reset

Bk #gpio_bit_resetfiiid W, T %

R 3-442. ¥ gpio_bit_reset

BRBATR gpio_bit_reset
BRURTY void gpio_bit_reset(uint32_t gpio_periph,uint32_t pin);
DhRediR HAIGPIOF| BIE
ViR s
A VR F R
BANSE{in}
gpio_periph GPIOu; [
GPIOXx i 1% (x=A,B,C,D,E,F,G,H,I)
MAZSH{in}
pin GPIOF| i
GPIO_PIN_x 5] i%E$E (x=0..15)
GPIO_PIN_ALL F G 51
2% {out}
|
p A Il

Biltn.
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I* reset PAO*/
gpio_bit_set (GPIOA, GPIO_PIN_0);
B gpio_bit_write

P #gpio_bit_writefffiik W, T %

R 3-443. ¥ gpio_bit_write

R IR gpio_bit_write
BREUR T void gpio_bit_write(uint32_t gpio_periph,uint32_t pin,bit_status bit_value);
TheeHhiR HEEE MES AGPIOT]
Sovhk At -
B A R -
BASH{in}
gpio_periph GPIOu; [
GPIOx ui 1%$ (x=A,B,C,D,E,F,G,H,l)
BASH{in}
pin GPIO5| i
GPIO_PIN_x 5| & (x=0..15)
GPIO_PIN_ALL B A 51 i
HAZSH{in}
bit_value NER VAN S
RESET THFRS A
SET B AT EME
¥ 2% {out}
p A=A

Biltn.

[* write 1 to PAO*/

gpio_bit_write (GPIOA, GPIO_PIN_0, SET);

B gpio_port_write

Bk $gpio_port_writedfiik W, T %

F 3-444. K ¥ gpio_port_write

B R gpio_port_write
BRER R void gpio_port_write(uint32_t gpio_periph,uint16_t data);
TRedhid HRE 2 1S AN GPIO3; [
VRS 1as -
1 F R -
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WMASH{in}
gpio_periph GPIO 1
GPIOXx i i%#% (x=A,B,C,D,E,F,G,H,I)
WMASH{in}
data | HEG A AR
i S 4{out}
R EME
4 :

* write 1010 0101 1010 0101 to Port A*/

gpio_port_write (GPIOA, O0xA5A5);

E¥ gpio_input_bit_get
Pk ¥gpio_input_bit_getitiik W, %

£ 3-445. K% gpio_input_bit_get

R TK gpio_input_bit_get
R HR R FlagStatus gpio_input_bit_get(uint32_t gpio_periph,uint32_t pin);
DiReHR RIGPIOT| I H N A
Se vk AF -
B A R -
WANSH{in}
gpio_periph GPIO#i 1
GPIOx i 3% # (x=A,B,C,D,E,F,G,H,I)
BANSE{in}
pin GPIO5| i
GPIO_PIN_x 5 NERE (x=0..15)
GPIO_PIN_ALL Ff 5 B
I S%{out}
‘ .
& EIE
FlagStatus | SET s RESET
4.

[* get the status of PAO*/

FlagStatus bit_state;

bit_state = gpio_input_bit_get (GPIOA, GPIO_PIN_0);
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BR¥ gpio_input_port_get
P $gpio_input_port_getffiid I N3

£ 3-446. EH gpio_input_port_get

R TR gpio_input_port_get
PRARTY uint16_t gpio_input_port_get(uint32_t gpio_periph);
ThReHhiR FKELGPIO R4 A E
VRLT Has -
B2 A R 2 .
WMASH{in}
gpio_periph GPIO#i I
GPIOX u Hik#E (x=A,B,C,D,E,F,G,H,I)
S8 {out}
‘ .
pAE
uint16_t | 0X0000-0XFFFF

il :
[* get the input value of Port A */
uint16_t port_state;

port_state = gpio_input_bit_get (GPIOA);
B gpio_output_bit_get

B¥ #gpio_output_bit_getfiik L N3

R 3-447. EH gpio_output_bit_get

R gpio_output_bit_get
Zg- gbRit] FlagStatus gpio_output_bit_get(uint32_t gpio_periph,uint32_t pin);
ThReHig RINGPIOT! A4 B
SovhkA -
B Al R -
BANSE{in}
gpio_periph GPIOu 1
GPIOX i %# (x=A,B,C,D,E,F,G,H,I)
MASH{in}
pin GPIO5| i
GPIO_PIN_x 5| % (x=0..15)
GPIO_PIN_ALL A 51 A
2% {out}
AL
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| FlagStatus SET 5 RESET |

.

[* get the output status of PAO */
FlagStatus bit_state;

bit_state = gpio_output_bit_get (GPIOA, GPIO_PIN_0);
BE¥ gpio_output_port_get

P #gpio_output_port_getfiiid I~ %

R 3-448. K gpio_output_port_get

R TK gpio_output_port_get
Eig- gkl uint16_t gpio_output_port_get(uint32_t gpio_periph);
ThReHiR SRILGPIOS| iy Hi 48
VRS 1as -
AP -
HAZH{in}
gpio_periph GPIO#i I
GPIOx i 1% #E (x=A,B,C,D,E,F,G,H,I)
¥ HiZ2H{out}
‘ .
& BB
uint16_t | 0X0000-OXFFEF

Biltn.
[* get the output value of Port A */
uint16_t port_state;

port_state = gpio_output_port_get (GPIOA);
& gpio_af_set

BF #gpio_af setiffiik W N

R 3-449. ¥ gpio_af_set

BT gpio_af_set
RE R void gpio_af_set(uint32_t gpio_periph, uint32_t alt_func_num, uint32_t pin);
ThRestid W EGPION % FH Th g
SRR -
A FH R 5 -
MASH{in}
gpio_periph GPIOu 1
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GPIOx i i%# (x=A,B,C,D,E,F,G,H,I)
BAZSE{in}
alt_func_num GPIO 5lH#HIhRE, &S WREE W& I 4 T
GPIO_AF 0 SYSTEM
GPIO_AF_1 TIMERO, TIMER1
GPIO_AF 2 TIMER2, TIMER3, TIMER4
GPIO_AF_3 TIMER7, TIMERS, TIMERY, TIMER10
GPIO_AF 4 12C0, 12C1, 12C2
GPIO_AF 5 SPI0, SPI1, SPI2, SPI3, SPI4, SPI5
GPIO_AF_6 SPI2, SPI3, SPI4
GPIO_AF_7 USARTO, USART1, USART2, SPI1, SPI2
GPIO_AF_8 UART3, UART4, USARTS5, UART6, UARTY
GPIO_AF_9 CANO, CAN1, TLI, TIMER11, TIMER12, TIMER13, 12C1, 12C2, CTC
GPIO_AF_10 USB_FS, USB_HS
GPIO_AF_11 ENET
GPIO_AF_12 EXMC, SDIO, USB_HS
GPIO_AF_13 DCl
GPIO_AF_14 TLI
GPIO_AF_15 EVENTOUT
BASH{in}
pin GPIOH|
GPIO_PIN_x Il %R (x=0..15)
GPIO_PIN_ALL Frfr 51 i
i 2%{out}
& [E B
fl4n:
[*set PAO alternate function 0*/
gpio_af_set(GPIOA, GPIO_AF_0, GPIO_PIN_0);
% gpio_pin_lock
Bk % gpio_pin_lock ik WL N %
R 3-450. ¥ gpio_pin_lock
PR FR gpio_pin_lock
BRER R void gpio_pin_lock(uint32_t gpio_periph,uint32_t pin);
DIReiR AL 51 ARG B B BtE
Sapk it -
A1 FH B -
BWMASE{in}
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gpio_periph GPIO#; 1
GPIOXx i 1% (x=A,B,C,D,E,F,G,H,I)

WMASH{in}

pin GPIO7|
GPIO_PIN_x 5l iE#E (x=0..15)

GPIO_PIN_ALL B 51

i S 4{out}

AL
filan .

* lock PAOQ */

gpio_pin_lock (GPIOA, GPIO_PIN_0);

& gpio_bit_toggle
Pk ¥ gpio_bit_toggledtiik W, T %

£ 3-451. K% gpio_bit_toggle

B gpio_bit_toggle
R HR R void gpio_bit_toggle(uint32_t gpio_periph, uint32_t pin);
ThReHR FHEGPIOS| R ZS
VRS 13
AR -
#MASH{in}
gpio_periph GPIOu; [
GPIOx i 3% # (x=A,B,C,D,E,F,G,H,I)
BWANSH{in}
pin GPIO5| i
GPIO_PIN_x 5 NERE (x=0..15)
GPIO_PIN_ALL Frf 5
i 2%{out}
‘ .
R E{E
‘ .

i

/* toggle PAQ */

gpio_bit_toggle (GPIOA, GPIO_ PIN_0);
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¥ gpio_port_toggle
Bk #gpio_port_togglefifiik W, %
£ 3-452. K¥ gpio_port_toggle
PREAZFR gpio_port_toggle
PRARTY void gpio_port_toggle(uint32_t gpio_periph);
ThReHR B —HGPIORE
Vot S
5 1 F PR 2
BAZSE{in}
gpio_periph GPIO#i I
GPIOx u Hik#E (x=A,B,C,D,E,F,G,H,I)
¥ HiZ2H{out}
& Bl
#i4n
/* toggle GPIOA*/
gpio_port_toggle (GPIOA);
3.16. 12C
12C (PN ERAR L B 2D ARt T FF & AR HE R PR & BB ATl 1, W T-MCURI4MI2C
AR, 316185 [ 12CIH AR, & 7173.16. 20 12C FE iR 0tk A7 Ui B .
3.16.1.  APRFHFHRUH

I2CH AR T RITR:
# 3-453.12C HHER

HHBAR AR
12C_CTLO 5 1 25 /7280
I2C_CTL1 AR L
12C_SADDRO M LHbHEZF A7 280
I2C_SADDR1 MA LR 2 A7 35 1
I2C_DATA AT X 5 A48
I2C_STATO FERPRSFAE A0
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FHMAR FHEMR
I2C_STAT1 AR w41
I2C_CKCFG RF B i B 2 A7 3R
I2C_RT LT T A7
12C_FCTL TR AR | Z5 A7 A%
I2C_SAMCS SAMEZEHIIRA 123

3.16.2. A5 E R B Ut B

[2C )% bR BHN R W F R PR -
# 3-454.12C FERH
PERRBA K PE R HR
i2c_deinit FhiAME12C
i2c_clock_config fic B 12C I
i2c_mode_addr_config fic B 12CHuhE
i2c_smbus_type_config SMBusZE A% %
i2c_ack_config T RIZACK
i2c_ackpos_config ACKA B L E
i2c_master_addressing FEHLARIE NI
i2c_dualaddr_enable KA HEAR A R
i2c_enable i RE12CHILL
i2c_disable K 12CHLER
i2c_start_on_bus TEI2C 26 1A it aihr
i2c_stop_on_bus TEI2C 2k AR At 147
i2c_data_transmit RIEH R
i2c_data_receive Bl
i2c_dma_config fi B 12C DMA#E
i2c_dma_last_transfer_config Bt & T —/"DMA EOT/2 &5 L%
i2c_stretch_scl_low_config I P A A5 U i) 2 R IR SCL
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s ey

P iR

i2c_slave_response_to_gcall_config

ML 75 0 87 e

i2c_software_reset_config BB 12CHA S AL
i2c_pec_config I B RO IR IR
i2c_pec_transfer_config it B AL HIPECIH

i2c_pec_value_get

ARBUR S IR A H

i2c_smbus_alert_config

fic B Bt SMBA G| il k& ik s

i2c_smbus_arp_config

fic & SMBus N ARP MY

i2c_analog_noise_filter_disable

ARDLIGR P i A AR

i2c_analog_noise_filter_enable

AN 7 IR 18

i2c_digital_noise_filter_config

Ky W e SR AL B

i2c_sam_enable

{FRESAM_ VI

i2c_sam_disable

K HISAM_VH#E

i2c_sam_timeout_enable

{HHESAM_ Vi B I )

i2c_sam_timeout_disable

e PASAM VA 1R s A6

i2c_flag_get

FREL2CHR AT

i2c_flag_clear

ISR 12CHR & A7

i2c_interrupt_enable

{figeI2CH Wt

i2c_interrupt_disable

Eh G 12CH W

i2c_interrupt_flag_get

FRELI2CH WibR EAL

i2c_interrupt_flag_clear TEBRI2CH Wrbr EAL

BR# i2c_deinit
PR Hi2c_deinitdifiid LR
£ 3-455. E# i2c_deinit

BB TR i2c_deinit

PR R void i2c_deinit(uint32_t i2c_periph);

TRedhid sk i2C

PSS -
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5% 1 FH R 8 rcu_periph_reset_enable / rcu_periph_reset_disable
#wMmASYin}
i2c_periph 12CHM%
[2Cx (x=0,1,2)
S8 out}
AN
it

[* reset 12C0 */

i2c_deinit (12C0);

¥ i2c_clock_config

PR #i2¢c_clock_configdiliid L K% -

R 3-456. E# i2c_clock_config

R i2c_clock_config
PR EE void i2c_clock_config(uint32_t i2c_periph, uint32_t clkspeed, uint32_t dutycyc);
ThREHR Fic & 12CH
P it -
5% 1R FH e rcu_clock_freq_get
MASH{in}
i2c_periph 12CHM &
12Cx (x=0,1,2)
WASH{in}
clkspeed i2ch S
WASH{in}
dutycyc P BT
I2C_DTCY 2 T_low/T_high=2
I2C_DTCY_16_9 T low/T_high=16/9
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#H 2% {out}

B EE

Blhn:

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

i2c_clock_config(12C0, 100000, 12C_DTCY_2);

¥ i2c_mode_addr_config

P #i2c_mode_addr_configffiidk . %

# 3-457. ¥# i2c_mode_addr_config

AR i2c_mode_addr_config
void i2c_mode_addr_config(uint32_t i2c_periph, uint32_t mode, uint32_t
ik _
addformat, uint32_t addr);
ThResig Iic B 12C
VRS i -
AR -
BANSE{in}
i2c_periph 12CHM &
12Cx (x=0,1,2)
BANSE{in}
i2cmod e
I2C_I2CMODE_EN N
12C 5
ABLE
12C_SMBUSMODE
SMBus ##3{
_ENABLE
WASH{in}
addformat 7bits B 10bits

12C_ADDFORMAT _
7BITS

HohEA% AN T AL
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12C_ADDFORMAT
- - Hok g 1047
10BITS
BAZSE{in}
addr [2CHhhE
2% {out}
& [EM{E

.

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

i2c_mode_addr_config(12C0, I2C_I2CMODE_ENABLE, 12C_ADDFORMAT_7BITS, 0x82);

% i2c_smbus_type_config

PR %i2c_smbus_type_configfffiid 1L T3

# 3-458. K i2c_smbus_type_config

R TK i2c_smbus_type_config
Zg - gbRit] void i2c_smbus_type_config(uint32_t i2c_periph, uint32_t type);
DhREHIR SMBus Kk
etk -
B Al R -
MASH{in}
i2c_periph 12CHM%
12Cx (x=0,1,2)
MANSH{in}
type EHLE ML
I?_C_SMCB:LI;S_DEVI WL
I2C_SMBUS_HOST )N
#HisH{out}
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R AME

LR
[* config 12C0 as SMBUS host type */

i2c_smbus_type_config (12C0, 12C_SMBUS_HOST);

¥ i2c_ack_config

PRHi2¢c_ack_configitiid WL R =

* 3-459. EH i2c_ack_config

AR i2c_ack_config
R HR R void i2c_ack_config(uint32_t i2c_periph, uint32_t ack);
DiReHiR R RIEACK
Sovhk At -
GALVEDE -
WANSH{in}
i2c_periph 12CHM&
12Cx (x=0,1,2)
WMANSH{in}
ack FETR RIZACK
12C_ACK_ENABLE ACK &4l )ik
12C_ACK_DISABLE ACK ARk
¥ 2% {out}
R EME

i

/* 12C0 will sent ACK */

i2c_ack_config (12C0, 12C_ACK_ENABLE);
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¥ i2c_ackpos_config

PR #i2c_ackpos_configftiid WL T %

R 3-460. E# i2c_ackpos_config

R IR i2c_ackpos_config
PRARRY void i2c_ackpos_config(uint32_t i2c_periph, uint32_t pos);
DygesthiR ACK A E i
PRS Jis -
B A R -
WMASH{in}
i2c_periph 12CHM&
12Cx (x=0,1,2)
HMASH{in}
pos ACKA &
|2C_ACRKEP’\(I?I_S_CUR T IEAE RN 7 R T R IEACK
|2C_ACK$OS_NEX T AN RS R IEACK
¥ 2% {out}
IR EME

Biltn.

[*The ACK of I12CO0 is send for the current frame */

i2¢c_ackpos_config (12C0, 12C_ACKPOS_CURRENT);

B % i2c_master_addressing

BF %i2c_master_addressingfifiid Il N %

# 3-461. X# i2c_master_addressing

ERBAATR

i2c_master_addressing

HRHUR R

void i2c_master_addressing(uint32_t i2c_periph, uint32_t addr, uint32_t
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trandirection);
ThResiR EHRIEMN AL
etk -
AL -
MASH(in}
i2c_periph 12CHM%
12Cx (x=0,1,2)
#WASH{in}
addr AL HE
#WASH{in}
trandirection H Ik BRI
I2C_TRA:SMITTE i
I2C_RECEIVER ek
S {out}

IR B

Biltn.

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

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

¥ i2c_dualaddr_enable

P #i2c_dualaddr_enablefffiik W, %

£ 3-462. F¥ i2c_dualaddr_enable

PR FR i2c_dualaddr_enable

PRERE void i2c_dualaddr_enable(uint32_t i2c_periph, uint32_t dualaddr);
ThRefhiid XUHBHEAS AL R

vz S Jis -
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A5 18 F BR 4 .
WMASH{in}
i2c_periph 12CHM%
[2Cx (x=0,1,2)
BAZSE{in}
dualaddr T fHEe
I2C_DUADEN_DIS
- - A e AHb A
ABLE
12C_DUADEN_ENA
- - {5 BE U HE AR 28
BLE
¥ HZ2H{out}
REE

it
/* enable 12C0 dual-address */

i2c_dualaddr_enable (12C0, 12C_DUADEN_ENABLE);

K i2c_enable
PE2c_enableflii® W #:

+ 3-463. ¥H i2c_enable

REZ IR i2c_enable
Zg- gbRit] void i2c_enable(uint32_t i2c_periph);
TRedhid i fE12CHH
et kA -
B F R4 -
MASH{in}
i2c_periph 12C 41
12Cx (x=0,1,2)
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Al sH{out}

B EE

54
/* enable 12C0 */

i2c_enable (12C0);

¥ i2c_disable

Hi%i2c_disablediiid WL 3%

# 3-464. K i2c_disable

B4R i2c_disable
RHRRY void i2c_disable(uint32_t i2c_periph);
DiResid K MAI2CHE bR
VRS Jis
B R
NS H{in}
i2c_periph 12CHM &
12Cx (x=0,1,2)
#is%{out}
R EI{E
(LR

[* disable 12C0 */

i2c_disable (12C0);

B % i2c_start_on_bus

B #i2c_start_on_bus#fii® I F#:
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# 3-465. K i2c_start_on_bus

REAZ TR i2c_start_on_bus
R R void i2¢c_start_on_bus(uint32_t i2c_periph);
ThReHR TEI2C 2k BAE et i
SR
B F B
MASH{in}
i2c_periph 12CHh
12Cx (x=0,1,2)
i 2%{out}
p IR

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

i2¢_start_on_bus (12C0);
¥ i2c_stop_on_bus

PR #i2c_stop_on_bus#iid L K.

+® 3-466. K i2c_stop_on_bus

g e i2c_stop_on_bus
R R void i2c_stop_on_bus(uint32_t i2c_periph);
TheeHhid TEI2C 28 AR fids 1k Aor
et kA
B F R4
MASH{in}
i2c_periph 12C 41
12Cx (x=0,1,2)
A 2%{out}
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R AME

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

i2c_stop_on_bus (12C0);

¥ i2c_data_transmit
PR #i2c_data_transmitfiiiR I, T %

R 3-467. K i2c_data_transmit

R i2c_data_transmit
R HR R void i2¢c_data_transmit(uint32_t i2c_periph, uint8_t data);
DhRediR V8-S E
Sovhk At -
GALVEDE -
MASH(in}
i2c_periph 12CHM &
12Cx (x=0,1,2)
MASH(in}
data 46 ¥ K
miiZ%{out}
& EE

i 4n:
/*12C0 transmit data */

i2c_data_transmit (12C0);

K% i2c_data_receive

PR %i2c_data_receivedifiik W, T %
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# 3-468. E# i2c_data_receive

PREAZFR i2c_data_receive
BREUR T uint8_t i2c_data_receive(uint32_t i2c_periph);
ThRedhiR AN EAET
SR -
B F B -
MASH{in}
i2c_periph 12CHh
12Cx (x=0,1,2)
i 2%{out}
p IR
uint8_t 0x00..0xFF

it
/*12CO0 receive data */

uint8_ti2c_receiver;

i2c_receiver = i2c_data_receive (12C0);

% i2c_dma_config

PR %i2c_dma_configfiiid L F 3%

# 3-469. K% i2c_dma_config

BRBATR i2c_dma_config
BRURTY void i2c_dma_config(uint32_t i2c_periph, uint32_t dmastate);
ThReHiR i 12C DMAREZ
VRS i -
AL -
MANSH{in}
i2c_periph 12CHM&
12Cx (x=0,1,2)
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WASH{in}

dmastate IVEE SNz
I2C_DMA_ON DMARE R IT
I2C_DMA_OFF DMARE % 1]
2% {out}
R FIE
it :

/*12C0 DMA mode enable */

i2c_dma_config(12C0, 12C_DMA_ON);

¥ i2c_dma_last_transfer_enable

P #i2c_dma_last_transfer_enablefiiid I, F %

R 3-470. ¥ i2c_dma_last_transfer_enable

R i2c_dma_last_transfer_enable
BRURTY void i2c_dma_last_transfer_enable(uint32_t i2c_periph, uint32_t dmalast);
TheeHhid 58 T —1"DMA EOT/2 & 5 &1
P it -
AL L -
WMASH{in}
i2c_periph 12CHM &
12Cx (x=0,1,2)
BWMANSH{in}
dmalast R EE T — A DMA EOT#R i 5 1L
[2C_DMALST_ON ffife
I2C_DMALST_OFF NS
2% {out}
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B EE

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

i2c_dma_last_transfer_enable (12C0, 12C_DMALST_ON);

B % i2c_stretch_scl_low_config

PR #i2¢c_stretch_scl_low_configffiid WL F &

# 3-471. B# i2c_stretch_scl_low_config

R TK i2c_stretch_scl_low_config
Eag ki void i2c_stretch_scl_low_config(uint32_ti2¢c_periph, uint32_t stretchpara);
DiResid 2 MHUHE BEA HE 25 4 52 T IRSCL
SRk -
B A R -
MASH{in}
i2c_periph 12CHM%
12Cx (x=0,1,2)
MASH{in}
stretchpara R BEHLSCL
[2C_SCLSTRETCH
‘_ENABLE THESCL
[2C_SCLSTRETCH
 DISABLE AfrfESCL
#HisH{out}

B EE

it

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

i2¢_stretch_scl_low_config (12C0, 12C_SCLSTRETCH_ENABLE);
404



Z

GigaDevice

GD32F4xx [E1F A H a5

¥ i2c_slave_response_to_gcall_config

PR #i2c_slave_response_to_gcall_configiffiit i N % :

R 3-472. B#H i2c_slave_response_to_gcall_config

R IR i2c_slave_response_to_gcall_config
AR void i2c_slave_response_to_gcall_config(uint32_t i2c_periph, uint32_t
gcallpara);
ThReHR MR 75 W J32 ) 4 e
Stk -
AN -
HAZH{in}
i2c_periph 12CHM&
12Cx (x=0,1,2)
MASH{in}
gcallpara ST R H ey
I2C_GCEN_ENABL
- E‘ AL )52 Y
I2C_GCEN_DISABL
- E_ MHUASWE ST
¥ 2% {out}
& [EE

Biltn.

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

i2c_slave response_to_gcall_config (12C0, 12C_GCEN_ENABLE);

B % i2c_software_reset_config

PR #i2¢c_software_reset_configdifiid I~ % -

# 3-473. K# i2c_software_reset_config

EREAATR

i2c_software_reset_config
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PRARRY void i2c_software_reset_config(uint32_t i2c_periph, uint32_t sreset);
ThRedhig fic B 12CH 5 AL
PRS Jis -
B A % -
WMASH{in}
i2c_periph 12CHM%
12Cx (x=0,1,2)
MASH{in}
sreset REBREANL
I2C_SRESET_SET E=EDA
I2C_SRIIE;I_ET_R ES -
¥ HiZ2H{out}
& B {H

Biltn.

[* software reset 12C0*/

i2c_software_reset_config (12C0, 12C_SRESET_SET);

% i2c_pec_config
B #i2c_pec_configittiid I T # -

F 3-474. ¥ i2c_pec_config

BT i2c_pec_config
PR R void i2c_pec_config (uint32_ti2c_periph, uint32_t pecstate);
DIReiR T B R SO IR AR I
et kA -
B R -
WASH{in}
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i2c_periph 12CHM%
12Cx (x=0,1,2)
MASH{in}
pecpara T8 B
12C_PEC_ENABLE WOCHE RIS i e

12C_PEC_DISABLE

ORI 56 5% ]

2% {out}

R EME

.

/* enable |12C PEC calculation */

i2c_pec_config (I12C0, 12C_PEC_ENABLE);

K% i2c_pec_transfer_config

B #i2c_pec_transfer_configfifiik I T~ %

# 3-475. KH i2c_pec_transfer_config

REZ IR i2c_pec_transfer_config
Zg - gbRit] void i2c_pec_transfer_config(uint32_t i2c_periph, uint32_t pecpara);
TheeHhid Hie B AL HPECIH
SovhkA -
AL L -
WANSH{in}
i2c_periph 12CHM&%
12Cx (x=0,1,2)
WASH(in}
pecpara EEEHPEC
I2C_PECTRANS_E
NABLE fefisPEC
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I2C_PECTRANS_DI
- - AMERPEC
SABLE
s 3¥{out}
p A=A
(LR

/* 12CO0 transfer PEC */

i2c_pec_transfer_config(12C0, 12C_PECTRANS_ENABLE);

A% i2c_pec_value_get
PR #i2c_pec_value_getftfiik W T %

#+* 3-476. K i2c_pec_value_get

R i2c_pec_value_get
R HR R uint8_t i2c_pec_value_get(uint32_t i2c_periph);
DhRediR SREUR SR R IR
oAt -
B F R )
NS H{in}
i2c_periph 12CHh i
12Cx (x=0,1,2)
sz out}
AL
uint8_t PECIH
4

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

pec_value =i2c_pec _value_get (12C0);
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¥ i2c_smbus_alert_config

B #i2c_smbus_alert_config#iliik WL F 3% -

R 3-477. B i2c_smbus_alert_config

R IR i2c_smbus_alert_config
PR R R void i2c_smbus_alert_config(uint32_t i2c_periph, uint32_t smbuspara);
ThReHR fic B @ SMBAT| ik ik &
PRS Jis -
B A R -
WANSH{in}
i2c_periph 12CHM&
12Cx (x=0,1,2)
HMASH{in}
smbuspara R IE T SMBAS| IR 1% 4
I2C_SALTSEND_E
- NABLE - i SMBAG| A 1A
I2C_SALTSEND_DI
- SABLE - ANl I SMBAS| il R i e 1
¥ 2% {out}
R EME

Biltn.
/* 12C0 issue alert through SMBA pin enable */

i2c_smbus_issue_alert (12C0, 1I2C_SALTSEND_ENABLE);

B % i2c_smbus_arp_config
BR %i2c_smbus_arp_configfifiik I~ %

# 3-478. ¥ i2c_smbus_arp_config

BT i2c_smbus_arp_config

2 gbRit] void i2c_smbus_arp_config(uint32_t i2c_periph, uint32_t arpstate);
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ThREHIR fi. B SMBus ¥ ARP /X
etk -
B F R -
WMASH{in}
i2c_periph 12CH1k
12Cx (x=0,1,2)
WMASH{in}
arpstate SMBus FARPHMIE 75T 1
I2C_ARP_ENABLE ffGEARP
I2C_ARP_DISABLE KHIARP
s S%{out}
R EE

it

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

i2c_smbus_arp_config(12C0, 12C_ARP_ENABLE);

H¥ i2c_analog_noise_filter_disable

P #i2c_analog_noise_filter_disablefiik I, F -

+ 3-479. ¥ i2c_analog_noise_filter_disable

AR i2c_analog_noise_filter_disable
RER A void i2c_analog_noise_filter_disable(uint32_t i2c_periph);
ThgestiR A8 AR DA 7R R IR
SRR -
AR FH R 2 -
BANSE{in}
i2c_periph 12C #hi&
12Cx (x=0,1,2)
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#H 2% {out}

B EE

LR
[* disable 12C0 analog noise filter */

i2c_analog_noise_filter_disable (12C0);

Hi¥ i2c_analog_noise_filter_enable

P #i2c_analog_noise_filter_enableiffiit i, % :

& 3-480. ¥ i2c_analog_noise_filter_enable

R i2c_analog_noise_filter_enable
RBRER void i2c_analog_noise_filter_enable(uint32_t i2c_periph);
TiRetid fe REASLDUIE 75 8 A
Fe A -
R R 8 .
BMANSH{in}
i2c_periph 12C 4h&
12Cx (x=0,1,2)
#is%{out}
PG

it
/* enable 12C0 analog noise filter */

i2c_analog_noise_filter_enable (12C0);

B i2c_digital_noise_filter_config

BF %fi2c_digital_noise_filter_configfiiik 1.~ %
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F 3-481. E# i2c_digital_noise_filter_config

R AR i2c_digital_noise_filter_config
AR void iZc_d?gital_.n.oise_.fiIter_config(.uint32_t i2c_periph,
i2c_digital_filter_enum dfilterpara);
ThRefEd config digital noise filter
So kA -
B R RS -
MASH{in}
i2c_periph 12C #hik
12Cx (x=0,1,2)
#WASH{in}
dfilterpara VERR IR 75 S vty e (B
i2c_digital_filter_enum 5 U8 53 FR) Mk 75 2 i WL
i s%{out}
i EME

Biltn.
I* config 12C0 digital noise filter as 12C_DF_1PCLK */

i2c_digital_noise_filter_config (12C0, 12C_DF_1PCLK);

¥ i2c_sam_enable
PR #i2c_sam_enableftiiR . T .

# 3-482. E¥¥# i2c_sam_enable

BB TR i2c_sam_enable
PR R void i2c_sam_enable(uint32_t i2c_periph);
LhREHR i BESAM_V4E [
et kA -
B R -
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WANSH{in}
i2c_periph 12CHMk
12Cx (x=0,1,2)
S8 out}
R E{E
it

/* enable 12C0 SAM_V interface*/
i2c_sam_enable (12C0);
B i2c_sam_disable

PR #i2c_sam_disableffiit 1.~ 3

# 3-483. EK¥ i2c_sam_disable

R TK i2c_sam_disable
Zg - gbRit] void i2c_sam_disable (uint32_t i2c_periph);
TheeHhid FKMISAM_VH
SR
B R
M\ H{in}
i2c_periph 12CHM&
12Cx (x=0,1,2)
sz out}
R EI{E

(ZEE
[* disable 12C0 SAM _V interface*/
i2c_sam_disable (12C0);
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¥ i2c_sam_timeout_enable
PR%i2c_sam_timeout_enableffiid L %

R 3-484. E# i2c_sam_timeout_enable

R IR i2c_sam_timeout_enable

PRARRY void i2c_sam_timeout_enable (uint32_t i2c_periph);

ThRedhig T RESAM_ V& 1 I A

et -
BV R -

M\ H{in}
i2c_periph 12CHM&
12Cx (x=0,1,2)
s S%{out}
R E{E

(LUE
/* enable 12C0 SAM_V interface timeout detect */

i2c_sam_timeout_enable (12C0);

¥ i2c_sam_timeout_disable
P #i2c_sam_timeout_disable it I, N %

+ 3-485. ¥ i2c_sam_timeout_disable

BB AT i2c_sam_timeout_disable
ERHRRY void i2c_sam_timeout_disable (uint32_ti2c_periph);
ThReHiR K FHISAM_VHZ 1 I A
VRS i -
AR .
MANSH{in}
i2c_periph 12CHM&
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12Cx (x=0,1,2)

2% {out}

R AME

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

i2c_sam_timeout_disable (I12C0);

K% i2c_flag_get
Hi2c_flag_getftfiid W~ &

#* 3-486. K i2c_flag_get

R TK i2c_flag_get
R HR R FlagStatus i2c_flag_get(uint32_t i2c_periph,uint32_t flag );
ThReHid FREU2CHR &AL
etk -
B A R .
MASH{in}
i2c_periph 12CHM&%
12Cx (x=0,1,2)
WANSH{in}
flag it IR AR AL

I2C_FLAG_SBSEN
D

IR AL 75 A IE

I2C_FLAG_ADDSE
ND

TR il 2 75 A& P T ik 2 5 IT S

12C_FLAG_BTC FAER TE R

12C_FLAG_ADD10
SEND

FAHUE T 1042tk sk Sk K58 58 R

I2C_FLAG_STPDE MAHEET I B STOPZ s for
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T

12C_FLAG_RBNE

BSA12C_DATAIESS

I2C_FLAG_TBE

KILWEI2C_DATANZ

12C_FLAG_BERR

BZREER, RRI2CRLE R4 T Wk 2 A MOSTARTIEL UG HEL STOP L sRA

I2C_FLAG_LOSTA

FHEEA T ER
RB
I2C_FLAG_AERR PR IR

I2C_FLAG_OUERR

HEEHISCLALIRIIRE G, FEMHUBLT KA 1l e R 3 g A

I2C_FLAG_PECER

R PR PECH iR
I2C_FLAG_SMBTO SMBustER T 55
I2C_FLAG_SMBAL

SMBuUSZHRIRZS

T

I2C_FLAG_MASTE
R

RYN2CH i AE AU L 2 MU AL

12C_FLAG_I2CBSY

ISR

I2C_FLAG_TRS

12CAE 8 S i A P Wi i

12C_FLAG_RXGC

BRI ik (00h)

I2C_FLAG_DEFSM
B

MAHE T SMBus LAk

12C_FLAG_HSTSM
B

MAUEE R T W52 SMBus 3 HL sk

12C_FLAG_DUMOD

MBI XUbR 547 2 BT 8- Hh ik AU kA 2 DL S

I2C_FLAG_TFF FIEWTT FEHTAR &
12C_FLAG_TFR RIEMT L FH bR E
I2C_FLAG_RFF PRSI PR AR
I2C_FLAG_RFR Bt bW FR &
i Z%{out}
A CILiA
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FlagStatus SET / RESET

54
/* check whether start condition send out */
FlagStatus flag_state = RESET;

flag_state = i2c_flag_get (12C0, 12C_FLAG_SBSEND);

BR % i2c_flag_clear

PR #i2¢c_flag_cleardffiik W F %

F 3-487. ¥# i2c_flag_clear

R

R TK i2c_flag_clear
Big- gLRit) void i2c_flag_clear(uint32_t i2c_periph, uint32_t flag);
ThReHid THERRI2CHRE AL
SRk -
AN -
HMASH{in}
i2c_periph 12CHM%
12Cx (x=0,1,2)
WANSH{in}
flag FrELL R
|2C_FLA$_SMBAL SMBUSHE IR A
I12C_FLAG_SMBTO SMBust X TR (55
12C_FLAG_PECER T

I2C_FLAG_OUERR

HEEHISCLALIRIIRE A, FEMHUBLT KA 1 e R g4

I2C_FLAG_AERR B R
I2C_FLAG_LOSTA " i
SR WIS N
RB
I2C_FLAG_BERR KRR

I2C_FLAG_ADDSE

TR o2 5 AR MBI T ikt 2 5 ILAC, J8Id #:12C_STATOAN
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ND I2C_STATLRiEk:
12C_FLAG_TFF AL AR E
12C_FLAG_TFR RIEMT L FH bR &
12C_FLAG_RFF FEWOWTN BEVE AR
I2C_FLAG_RFR Bt LT+ bR &
W S4{out}
AN
#i4n .

[* clear a bus error flag*/

i2c_flag_clear (12C0, I2C_FLAG_BERR):

¥ i2c_interrupt_enable
PR #i2¢c_interrupt_enableftfiik L T %

R 3-488. K i2c_interrupt_enable

BRBATR i2c_interrupt_enable
R R void i2c_interrupt_enable(uint32_t i2c_periph, uint32_t interrupt);
ThReHiR fEREI2CH
SovhkA -
AL L -
WMASH{in}
i2c_periph 12CHM&
12Cx (x=0,1,2)
MASH(in}
interrupt Ry
I2C_INT_ERR R P BT fE
I2C_INT_EV HEh b Re
I2C_INT_BUF e X rh Tt g
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12C_INT_TFF RARMTT B T e
I2C_INT_TFR S ik b s R
12C_INT_RFF PO T BT BT e
I12C_INT_RFR PRS- R A R
2% {out}
IR EE
i

[* enable 12C0 error interrupt */
i2c_interrupt_enable (12C0, 12C_INT_EV);
¥ i2c_interrupt_disable

PR #i2¢c_interrupt_disabledtfiid i, K%

R 3-489. K i2c_interrupt_disable

BRBATR i2c_interrupt_disable
BRURTY void i2c_interrupt_disable(uint32_t i2c_periph, uint32_t interrupt);
DhReHER BREEI2C 1 7
SovhkA -
AL L -
WMASH{in}
i2c_periph 12CHM&
12Cx (x=0,1,2)
MANSH{in}
interrupt gAY
I2C_INT_ERR Hi% I g
I2C_INT_EV HEh b Re
I2C_INT_BUF G X A e
I2C_INT_TFF AR BRI R s R
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I2C_INT_TFR R IFEMT b T W
I12C_INT_RFF FEUSOMT T B R s R
I12C_INT_RFR FRUSOMT L T R A R
2% {out}
R EME
iy

[* disable 12CO0 error interrupt */

i2c_interrupt_disable (12C0, 12C_INT_EV);

K% i2c_interrupt_flag_get

PR #i2¢_interrupt_flag_get#ffiik W F %

£ 3-490. B i2c_interrupt_flag_get

R TK i2c_interrupt_flag_get
R R FlagStatus i2c_interrupt_flag_get(uint32_t i2c_periph, uint32_t int_flag);
DhReHER IRIU2C b & A
etk -
B Al R -
MASH{in}
i2c_periph 12C4hix
12Cx (x=0,1,2)
WANSH{in}
int_flag bR &
12C_INT_FLAG_SB
- SEND - FHUBER T RIASTART AR UA L
PO O ettt R TSR S BB B T RIS A
12C_INT_FLAG_BT
- —C - FATRIEL R
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12C_INT_FLAG_AD
D10SEND

TR 1042 M bt bk Sk A 1%

I2C_INT_FLAG_ST
PDET

MBS BN BISTOP S, AL

12C_INT_FLAG_RB
NE

HNOE12C_DATA =

I2C_INT_FLAG_TB

RIEHAEI2C_DATANZS

E

I2C_INT_FLAG_BE
2R R

RR
12C_INT_FLAG_LO N i
EVUER TR ER
STARB

I2C_INT_FLAG_AE ‘

MBI

RR

12C_INT_FLAG_OU

HEHISCLARIIRE G, £ MBI KA T i R B A

ERR
12C_INT_FLAG_PE N -
BRI PECAHE R
CERR
I12C_INT_FLAG_SM ” .
SMBust i, NI E 5
BTO
I12C_INT_FLAG_SM
SMBuUSZHRIR A

BALT

I2C_INT_FLAG_TF
F

FIEWTT AT bR 5 A7

12C_INT_FLAG_TF
R

FEIEWT L THAT H bR AL

I2C_INT_FLAG_RF
F

PRSI A b 5 A

I2C_INT_FLAG_RF
R

PR TR bR AL

S {out}

R EME
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FlagStatus

SET /RESET

Blhn:

/* check the byte transmission finishes interrupt flag is set or not */

FlagStatus flag_state = RESET;

flag_state = i2c_interrupt_flag_get (I12C0, 12C_INT_FLAG_BTC);

B % i2c_interrupt_flag_clear

B #i2¢_interrupt_flag_cleardifiik . F 3% -

# 3-491. B i2c_interrupt_flag_clear

R TK i2c_interrupt_flag_clear
Big- gLRit) void i2c_interrupt_flag_clear(uint32_t i2¢c_periph, uint32_t int_flag);
ThReHid THERI2CH Wik B AL
SRk -
AN -
HMASH{in}
i2c_periph 12C4hix
12Cx (x=0,1,2)
WANSH{in}
int_flag bR &

12C_INT_FLAG_AD

FHUVBE R AGE 1 ekl 1 MHUBECR Bl 2] 1 ikl I BN B B bk VTS

RR

DSEND

I2C_INT_FLAG_BE
2R R

RR
I2C_INT_FLAG_LO N }
BT E R
STARB

I2C_INT_FLAG_AE ‘

B R

I2C_INT_FLAG_OU
ERR

HEERISCL FfRThfe)a, FEMBUBT KA 1 i e R g

I2C_INT_FLAG_PE
CERR

FRUSCHE N PECH R

422



Z

GigaDevice GD32F4xx ﬁ:ﬁ’fﬁﬁﬁi’:gﬁq
I2C_INT_FLAG_SM
-~ - SMBustE TN A
BTO
I2C_INT_FLAG_SM
SMBuUsSEHRZ
BALT
I2C_INT_FLAG_TF
- ‘F - JRIEMT B v v TR AL
I2C_INT_FLAG_TF B
- _R - SR T T Wb AL
I2C_INT_FLAG_RF -
- FEWOW B Wdm & AL
I2C_INT_FLAG_RF -
- ‘R B FEWn b - H BT bR AL
¥ Hi 2% {out}
AN
fil4n .
[* clear the acknowledge error interrupt flag */
i2¢_interrupt_flag_clear (12C0, 12C_INT_FLAG_AERR);
3.17. IPA
IPASZ HE B — AN B 2 B AR R T IC B 1), RIGEHEHR AP D RE . &5 3.17. 1558
TIPAIZ 723538, T 3.17. 20 IPAE EGEAT U .
3.17.1.  AMEEAHRUH
IPA ZF A7 28 5 2401 R R PR -
£ 3-492. IPA FFH
TR R 2
IPA_CTL P T A A
IPA_INTF HIDIRAS 27 f7 4%
IPA_INTC H TR TS BR AR A
IPA_FMADDR BT 5t E 706 X FEHb b 25 77 48
IPA_FLOFF S B AT WS 27 7 2%
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AR AR AR HR
IPA_BMADDR SR X I bt 27 7 2
IPA_BLOFF R EAT WAL 25 17 A
IPA_FPCTL iiB=y= st
IPA_FPV (I R
IPA_BPCTL R B R A A%
IPA_BPV HREGRFEEFAE
IPA_FLMADDR RS2 LUT 126G X bt %7 7 48
IPA_BLMADDR HRE T X hht % 4
IPA_DPCTL SRSt
IPA_DPV ERARCE R ¥R
IPA_DMADDR H b A7 i X bt 25 47 2%
IPA_DLOFF HART IS 2517 2%
IPA_IMS S NN
IPA_LM IThRE T A7 A%
IPA_ITCTL P 0 S I R 1 B A A
317.2.  AMERERHUY
IPA JE RS 0 R R PR
& 3-493. IPA FEERH
PERR B4 T PE R HR
ipa_deinit HEHFHILEIIPA
ipa_transfer_enable fF R IPALL
ipa_transfer_hangup_enable ffREIPAL
ipa_transfer_hangup_disable ZREIPAL
ipa_transfer_stop_enable {FREIPAfE M 1L
ipa_transfer_stop_disable ZREIPALL s 1k
ipa_foreground_lut_loading_enable fERERTHZLUT N
ipa_background_lut_loading_enable {FREH SZLUTINE
_ _ WEAZR R N, ZRBEEIPAL IR 500 T WA
ipa_pixel_format_convert_mode_set -

ipa_foreground_struct_para_init

FBOIMEVIEIPART SRS H L MR, BIBIEE L —1
ipa_foreground_parameter_struct&h 44 J& i F %48 1 seal it
SERRIIAIAR L

ipa_foreground_init

HIRALHT 5= S5

ipa_background_struct_para_init

ipa_background_parameter_struct4h #4445 1 i 1232 1 S B

MERERIIRILIPAT SRS B Mk, AR E (A

L ALNIEL CHRa

ipa_background_init

LILGHASE = 2 i

ipa_destination_struct_para_init

RBAMEYIIRLIPAR SRS E g ik, e E 4

ipa_destination_parameter_struct&: #4144 Ji5 1 FH %42 O SE el
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FE R $ K FE ¥R
SERR IR AL
ipa_destination_init Vitait H iS4

ipa_foreground_lut_init

YA IPART B ELUTS $

ipa_background_lut_init

YIHILIPATE 5t ZELUTS AL

ipa_line_mark_config

Bic & IPATTHRIC

ipa_inter_timer_config

fic B IPAPY 3 I 2348 G ek 2kt

ipa_interval_clock_num_config

e 51 O e ] 348

ipa_flag_get MIPA_INTF# 1723 SREUP AR EALIRAS

ipa_flag_clear TERRIPALR EAL
ipa_interrupt_enable fFBEIPAT T
ipa_interrupt_disable ARGEIPAR T
ipa_interrupt_flag_get SREUPAH bR E A7

ipa_interrupt_flag_clear

1B RIPAF W AR EA4L

ZEHJ4k ipa_foreground_parameter_struct

R 3-494. 4K ipa_foreground_parameter_struct

FR IR FR ThREHEA

foreground_memaddr AT SR X A bk

foreground_lineoff A SR AT W
foreground_prealpha B 502 TUE Y alphaid@E e

foreground_alpha_algorithm Hi s Zalphaff v &%
foreground_pf [HIBSYALE & 5

foreground_prered s 2 HlE LA EE
foreground_pregreen s 2 HlE Xk edE
foreground_preblue T stZ TE WS A fE

ZEM)4k ipa_background_parameter_struct

R 3-495. ZH)iK ipa_background_parameter_struct

B R AR ThReHEA
background_memaddr B R X L
background_lineoff R AT

background_prealpha

5 ETE Lalphailiig g

background_alpha_algorithm

5 Falphaffi it & &%

background_pf

HREGRA

background_prered

W EJR BUE LA E

background_pregreen

HREDE X tfE

background_preblue

de =,

o= e e
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%Z:¥34k ipa_destination_parameter_struct

#£ 3-496. Z5H4K ipa_destination_parameter_struct

FR R AR TRk
destination_memaddr H bR A2t X A ik
destination_lineoff H AR X AT W

destination_prealpha

H PR A7 X T e S alphaifi 1E {H

destination_pf

HARf it X & =A% X

destination_prered

AR A7 fif X T LAl

destination_pregreen

HAR A7 fif X T SR i

destination_preblue

AR A7 fif X TR SO i

image_width EIE i FE
image_height EIE &
B ipa_deinit
B #ipa_deinitfifiid W, T %
#* 3-497. E¥¥ ipa_deinit
B ipa_deinit
Eig- gkl void ipa_deinit(void);
ThREHR HIYIAHILIPA
VRS i -
A8 F i .
HWANSE{in}
¥ 2% {out}
IR EE

il -
[* deinitialize IPA */

ipa_deinit();

B ipa_transfer_enable

P ¥ipa_transfer_enablefiiif I, T %

R 3-498. K ipa_transfer_enable

PR FR ipa_transfer_enable

PR R void ipa_transfer_enable(void);
ThResiR EREIPATE
ekt -
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BAREY |

BAZSE{in}

2% {out}

B EE

54
/* enable IPA transfer */

ipa_transfer_enable();

¥ ipa_transfer_hangup_enable

P #lipa_transfer_hangup_enablefffiik I, T %

R 3-499. KH ipa_transfer_hangup_enable

R TK ipa_transfer_hangup_enable
Eig- gkl void ipa_transfer_hangup_enable(void);
DhRediR fEREIPAFE ST
SavhskAF
AN
WANSH{in}
¥ 2% {out}
& EI{E

Biltn.

[* enable IPA transfer hang up */

ipa_transfer_hangup_enable();

B % ipa_transfer_hangup_disable

Pk ¥ipa_transfer_hangup_disableftiif I, N %

# 3-500. X% ipa_transfer_hangup_disable

B R ipa_transfer_hangup_disable
ERHRRY void ipa_transfer_hangup_disable(void);
TRedhid ARBEIPAE IR
Sapk it

1 F R
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WMASH{in}

2% {out}

B EE

Blhn:

/* disable IPA transfer hang up */

ipa_transfer_hangup_disable();

¥ ipa_transfer_stop_enable

2 ¥lipa_transfer_stop_enableiffiit I, F%:

* 3-501. ¥ ipa_transfer_stop_enable

R TK ipa_transfer_stop_enable
Eig- gkl void ipa_transfer_stop_enable(void);
DyRediR fEREIPAfE S 1
VS i
AN
WMASH{in}
¥ 2% {out}
IR EE

Biltn.

/* enable IPA transfer stop */

ipa_transfer_stop_enable();

¥ ipa_transfer_stop_disable

P ¥ipa_transfer_stop_disablediiik I, %

£ 3-502. ¥¥ ipa_transfer_stop_disable

B R ipa_transfer_stop_disable
BRER R void ipa_transfer_stop_disable(void);
TRedhid ARBEIPAfE S 1L
Sapk it

A5 FH R

HMASH{in}
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2% {out}

R AME

LR
/* disable IPA transfer stop */

ipa_transfer_stop_disable();

¥ ipa_foreground_lut_loading_enable
Bk #ipa_foreground_lut_loading_enablefiik Il F %

3+ 3-503. ®# ipa_foreground_lut_loading_enable

R TK ipa_foreground_lut_loading_enable
Eig- gkl void ipa_foreground_lut_loading_enable(void);
ThREHR ffigeRl S ZLUTINE,
VRS i -
A5 VR FH B .
HAZH{in}
¥ 2% {out}
IR EE

Biltn.

[* enable |PA foreground LUT loading */

ipa_foreground_lut_loading_enable();

B % ipa_background_lut_loading_enable

B #ipa_background_lut_loading_enableftiid I F %

R 3-504. ¥ ipa_background_lut_loading_enable

B R ipa_background_lut_loading_enable
ERHRRY void ipa_background_lut_loading_enable(void);
ThReHR fERET FZLUTINER
Sapk it -
A5 FH R -
MASH{in}
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2% {out}

R AME

LR
[* enable IPA background LUT loading */

ipa_background_lut_loading_enable();

¥ ipa_pixel_format_convert_mode_set
pF #ipa_pixel_format_convert_mode_setiiid I F 3

# 3-505. ¥ ipa_pixel_format_convert_mode_set

R TK ipa_pixel_format_convert_mode_set
Eig- gkl void ipa_pixel_format_convert_mode_set(uint32_t pfcm);
ThReHiR BB AR FAR AL B, 1% R B e \P AL 5 B ) 15 40 T U P 2k
ekt -
A5 VR FH B -
MASH{in}
pfcm LEXLERIZIT Sy
IPA_FGTODE H S E A6 X B B AR A7 X TG Fps Ui i
IPA_FGTODE_PF_ W ~
CONVERT AT S E A% DX 2 B AR AR XA R Foms e 45
IPA_FGBGTODE TREHT SRR = E A7 X B B AR X
IPA_FILL_UP_DE FHARE BB A B AR X
i 2%{out}
‘ .
& BB
‘ .
i4n .

I* configure foreground memory to destination memory with pixel format convert */

ipa_pixel_format_convert mode_set(IPA_FGTODE_PF_CONVERT);

B % ipa_foreground_struct_para_init
B #ipa_foreground_struct_para_initdifiik . -

# 3-506. ¥ ipa_foreground_struct_para_init

L5 B ipa_foreground_struct_para_init

void ipa_foreground_struct_para_init(ipa_foreground_parameter_struct*

HRHUR R

foreground_struct);
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AR MBOMEVIIRLIPART B S8 S MR, @B E L1
ipa_foreground_parameter_structZ 444 5 1 A %4z 1 SEN 5 A T a4k

Vi Yas -

AP -
#wMmASYin}

*foreground_struct‘ 1&1H ipa_foreground_parameter_struct4h #4454t

A sH{out}

‘ ]

AL
‘ ]

Bt
ipa_foreground_parameter_struct fg_struct;
[* initialize the structure of IPA foreground parameter struct with the default values */

ipa_foreground_struct_para_init(&fg_struct);
PR % ipa_foreground_init

PR $ipa_foreground_initf#ik L N3 :

£ 3-507. ¥ ipa_foreground_init

AR ipa_foreground_init
PR EE void ipa_foreground_init(ipa_foreground_parameter_struct* foreground_struct);
DhRediR WIIBHT R E 24
etk -
AL L -
WASE{in}
*foreground_struct ‘ {511 ipa_foreground_parameter_struct4h KA i 14t
sz out}
‘ & [EE
‘ .

.

ipa_foreground_parameter_struct ipa_fg_init_struct;
ipa_foreground_struct_para_init(&ipa_fg_init_struct);

[* configure IPA foreground */

ipa_fg_init_struct.foreground_memaddr = (uint32_t)&gBuffer;
ipa_fg_init_struct.foreground_pf = FOREGROUND_PPF_RGB565;
ipa_fg_init_struct.foreground_alpha_algorithm = IPA_FG_ALPHA_MODE_1;
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ipa_fg_init_struct.foreground_prealpha = 0x75;
ipa_fg_init_struct.foreground_lineoff = 0x00;
ipa_fg_init_struct.foreground_preblue = 0x00;
ipa_fg_init_struct.foreground_pregreen = 0x00;
ipa_fg_init_struct.foreground_prered = 0xQ0;

[* foreground initialization */

ipa_foreground_init(&ipa_fg_init_struct);
¥ ipa_background_struct_para_init

P ¥lipa_background_struct_para_initiffiit i, N %

* 3-508. B ipa_background_struct_para_init

[Ec @2 ipa_background_struct_para_init
R void ipa_background_struct_para_init(ipa_background_parameter_struct*
background_struct);
hEEHA FBMEVIIRLIPAT SRS B LMk, EIEE L —1
ipa_background_parameter_struct4h i 44 J5 i F 12242 1 SEEU 45 MR BT 4G 1k
VS -
A F R 5 -
WMASH{in}
*packground_struct ‘ & Hlipa_background_parameter_struct4h #4445 4t
sz out}
‘ & [EE
‘ .

(LUE
ipa_background_parameter_struct bg_struct;
/* initialize the structure of IPA background parameter struct with the default values */

ipa_background_struct_para_init(&bg_struct);

&% ipa_background_init
£ %ipa_background_initftiik W, F %

# 3-509. X% ipa_background_init
B4R ipa_background_init

void ipa_background_init(ipa_background_parameter_struct*
RBURT

background_struct);

ThgestiR Yiiate sz 248
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So kA
B R RS -
#wMmASYin}
*packground_struct ‘ $8Irlipa_background_parameter_structZs )& i 4541
Atz {out}
‘ .
AL
‘ .

Bilhn.

ipa_background_parameter_struct  ipa_bg_init_struct;
ipa_background_struct_para_init(&ipa_bg_init_struct);

[* configure IPA background */
ipa_bg_init_struct.background_memaddr = (uint32_t)&gBuffer;
ipa_bg_init_struct.background pf = BACKGROUND_PPF_RGB565;
ipa_bg_init_struct.background_alpha_algorithm = IPA_BG_ALPHA_ MODE_0;
ipa_bg_init_struct.background_prealpha = 255;
ipa_bg_init_struct.background_lineoff = 0x00;
ipa_bg_init_struct.background_preblue = 0x00;
ipa_bg_init_struct.background_pregreen = 0x00;
ipa_bg_init_struct.background_prered = 0x00;

[* background initialization */

ipa_background_init(&ipa_bg_init_struct);
¥ ipa_destination_struct_para_init

B ¥lipa_destination_struct_para_init#ifiid I~ %

£ 3-510. K ipa_destination_struct_para_init

PR FR ipa_destination_struct_para_init
void ipa_destination_struct_para_init(ipa_destination_parameter_struct*
RBURE _y
destination_struct);
I MEGMEVIIRLIPA H i S8 ai ik, @AEE L—
ipa_destination_parameter_struct4 44 J& 18 F Z48 1 SE L S5 MR iyl s 1L
VRS i -
AL -
MASH{in}

*destination_struct & liipa_destination_parameter_struct&s M4k 354
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2% {out}

R AME

LR
ipa_destination_parameter_struct destination_struct;
[* initialize the structure of IPA destination parameter struct with the default values */

ipa_destination_struct_para_init(&destination_struct);

PR % ipa_destination_init

B #ipa_destination_initf#iik L N %

£ 3-511. H ¥ ipa_destination_init

AR ipa_destination_init

Big- gLRit) void ipa_destination_init(ipa_destination_parameter_struct* destination_struct);

ThReHR Higa i B s S5

Pas Jis -

AN -
WMASH{in}
*destination_struct ‘ ¥&rlipa_destination_parameter_struct4h #4) 44 (1) 5 &1
Al sH{out}
‘ p A=A

(LUE

ipa_destination_parameter_struct ipa_destination_init_struct;
ipa_destination_struct_para_init(&ipa_destination_init_struct);
I* configure destination pixel format */
ipa_destination_init_struct.destination_pf = IPA_DPF_RGB565;
I* configure destination memory base address */
ipa_destination_init_struct.destination_memaddr = (uint32_t)&gBuffer;
[* configure destination pre-defined alpha value RGB */
ipa_destination_init_struct.destination_pregreen = 0;
ipa_destination_init_struct.destination_preblue = 0;
ipa_destination_init_struct.destination_prered = 0;
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ipa_destination_init_struct.destination_prealpha = 0;

/* configure destination line offset */
ipa_destination_init_struct.destination_lineoff = 0;
[* configure height of the image to be processed */
ipa_destination_init_struct.image_height = 160;

[* configure width of the image to be processed */
ipa_destination_init_struct.image_width = 229;

[* ipa destination initialization */

ipa_destination_init(&ipa_destination_init_struct);

¥ ipa_foreground_lut_init

B ¥lipa_foreground_lut_initfifiid WL~ 3% -

R 3-512. ®# ipa_foreground_lut_init

R TK ipa_foreground_lut_init
R void ipa_foreground_lut_init(uint8_t fg_lut_num, uint8_t fg_lut_pf, uint32_t
fg_lut_addr);
ThReHid HIEALIPART SELUTS 4L
etk -
AL L -
#MASH{in}
fg_lut_num A SELUTR RS H
#MASH{in}
fg_lut_pf B ZLUTE 2k X
IPA_LUT_PF_ARG
58868 LUTH Z=H4 :2ARGB8888
IPA_LUT _PF_RGB
LUTE 1% 2RGB888
888
MANSH{in}
fg_lut_addr | BT R LUTAE A% (X 3
Al SH{out}
‘ i
p A Il
‘ i
(ZLE

/[* initialize the LUT foreground LUT parameters */
ipa_foreground_lut_init(1, IPA_LUT_PF_ARGB8888, 0x20002000);
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¥ ipa_background_lut_init
B #ipa_background_lut_initffii& L K 3.

X 3-513. K# ipa_background_lut_init

R FR ipa_background_lut_init
AR void ipa_background_lut_init(uint8_t bg_lut_num, uint8_t bg_lut_pf, uint32_t
bg_lut_addr);
ThReHhiR VIRALIPAT RELUT S 4
PRS Jis -
AL -
WMASH{in}
bg_lut_num BREELUTEREH
HAZSH{in}
bg_lut_pf HHELUTE KR
IPA_LUT_PF_ARG
LUT{Z %% U2 ARGB8888
B8888
IPA_LUT_PF_RGB
LUTHE = 1% /2RGB888
888
WASE{in}
bg_lut_addr | W BRLUTAE X S M bk
s S%{out}
‘ .
R EI{E
‘ .
ol

[* initialize the LUT background LUT parameters */

ipa_background_lut_init(2, IPA_LUT_PF_RGB888, 0x20001000);

B % ipa_line_mark_config
B #ipa_line_mark_config#ifiik .~ % -

# 3-514. X% ipa_line_mark_config

PR FR ipa_line_mark_config
BRBURTY void ipa_line_mark_config(uint16_t line_num);
ThRefhg i & IPAfT B
VRS 1as -
1 F BB -
WASH{in}
line_num ‘ T¥H
A 2% {out}
‘ ]
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AL
(LR
[* configure line mark */
ipa_line_mark_config(10);
B % ipa_inter_timer_config
B ¥lipa_inter_timer_config#iiid WL N % -
# 3-515. ¥# ipa_inter_timer_config
AR ipa_inter_timer_config
Big- gLRit) void ipa_inter_timer_config(uint8_t timer_cfg);
ThREHR TiC B IPA P 0 5 i #5311 e B4 g
Sapesk -
A5 VR FH B -
BASH{in}
timer_cfg PR 08 B 2 I
IPA_INTER_TIMER N
B - A B P9 s B
_ENABLE
IPA_INTER_TIMER NN
SRRE N HE I 5
_DISABLE
¥ 2% {out}
P
fl4n:

/* enable inter-timer */

ipa_inter_timer_config(IPA_INTER_TIMER_ENABLE);

B % ipa_interval_clock_num_config
P ¥lipa_interval_clock_num_configftiik . %

R 3-516. K% ipa_interval_clock_num_config

PR FR ipa_interval_clock_num_config
BRER R void ipa_interval_clock_num_config(uint8_t clk_num);
DiReHER i 5 1 6 o )
Sapk it -
A5 FH R -
MASH{in}
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clk_num ‘

Vi1 o I ] 301850

2% {out}

R AME

Blhn:

[* configure the number of clock cycles interval and it has no meaning if ITEN is '0" */

ipa_interval_clock_num_config(1);

¥ ipa_flag_get
o ¥ipa_flag_getifiid W T %

* 3-517. ®# ipa_flag_get

R TK ipa_flag_get
Eig- gkl FlagStatus ipa_flag_get(uint32_t flag);
DhRediR MIPA_INTFEH A7 S 3K UPAR EALIRES
Sapesk -
A5 VR FH B -
HAZH{in}
flag IPAFRE
IPA_FLAG_TAE TR R H R P BTRR
IPA_FLAG_FTF A5 70 B P TRR 2
IPA_FLAG_TLM FEEATFRIC T BTbR &
IPA_FLAG_LAC LUT 3 i) o 58 o Wb o7
IPA_FLAG_LLF LUTI# 58 s h Wrdr ELUT
IPA_FLAG_WCF TC B R Hh TR
I S%{out}
‘ .
p A=A
FlagStatus | SETHRESET
4.

[* wait for full transfer finish flag set */

while(ipa_flag_get(IPA_FLAG_FTF) == RESET);

B ipa_flag_clear
B %fipa_flag_cleardifiik I F %

# 3-518. ¥ ipa_flag_clear

Iz

ipa_flag_clear
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BREUR T void ipa_flag_clear(uint32_t flag);
TheeHhiR THRIPARRESL
Vi Yas -
AP -
WS {in}
flag IPAFF &
IPA_FLAG_TAE PR 1) 4 5% R Wi b
IPA_FLAG_FTF 0 58 B T 2
IPA_FLAG_TLM FERATFRIC H TRR &
IPA_FLAG_LAC LUT; i) e 5% o b 452
IPA_FLAG_LLF LUTHR# e B b ELUT
IPA_FLAG_WCF T £ iR v T A
¥ HiZ2H{out}
‘ AN
‘ R

it

Example:

[* wait for full transfer finish flag set */

while(ipa_flag_get(IPA_FLAG_FTF) == RESET);

[* clear full transfer finish flag */

ipa_flag_clear(IPA_FLAG_FTF);

B % ipa_interrupt_enable

P #ipa_interrupt_enabledifiid i, K% -

# 3-519. E ¥ ipa_interrupt_enable

R ipa_interrupt_enable

Zg- gbRit] void ipa_interrupt_enable(uint32_t int_flag);

TiRestiR i AEIP A

VRS 1as -

1 F BB -
BWAZSH{in}

int_flag IPAH AR E AL
IPA_INT_TAE FA U )48 15 T
IPA_INT_FTF F&%4 58 B bR &
IPA_INT_TLM FERAT FRic HH RS &
IPA_INT_LAC LUT5 1] 3 5% o b & for
IPA_INT_LLF LUTI# 58 e h Widr ELUT
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IPA_INT_WCF ‘ i B8 5 o D
2% {out}
IR Bl {E
Bl

[* enable full transfer finish interrupt */

ipa_interrupt_enable(IPA_INT_FTF);

¥ ipa_interrupt_disable

pF $ipa_interrupt_disablef#id L N %

* 3-520. K ipa_interrupt_disable

R TK ipa_interrupt_disable
RHRRY void ipa_interrupt_disable(uint32_t int_flag);
DhRediR ARREIP A
Sapesk -
A5 VR FH B -
WMASH{in}
int_flag IPAHIBTbR & A7
IPA_INT_TAE AL 0] £ 1% W hs &
IPA_INT_FTF A5 70 B P TRR 2
IPA_INT_TLM FEEATFRIC T BTbR &
IPA_INT_LAC LUT 3 i) o 58 o Wb o7
IPA_INT_LLF LUTI# 58 s h Wrdr ELUT
IPA_INT_WCF TC B R Hh TR
I S%{out}
‘ ]
p A=A
‘ ]

fl4n:
[* disable full transfer finish interrupt */

ipa_interrupt_disable(IPA_INT_FTF);

B ipa_interrupt_flag_get

B %fipa_interrupt_flag_getfifiik I~ %

# 3-521. X ¥ ipa_interrupt_flag_get

| ERER |

ipa_interrupt_flag_get
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R A FlagStatus ipa_interrupt_flag_get(uint32_t int_flag);

TiRedtig SREUPA bR AL

VRS s -

GNP -
WS {in}

int_flag IPAHT AR & A7
IPA_INT_FLAG_TAE FERTVT A 4R P AR &
IPA_INT_FLAG_FTF 8 56 % P TR 2

IPA_INT_FLAG_TLM

FHAT FRic T AR &

IPA_INT_FLAG_LAC

LUT5 [ 3 28 AR 767

IPA_INT_FLAG_LLF LUTH# e B ks ELUT
IPA_INT_FLAG_WCF i 5 A i R b
S8 {out}
R EE
FlagStatus SETE(RESET

it

I* check whether full transfer finish interrupt flag is SET */

while(ipa_interrupt_flag_get(IPA_INT_FLAG_FTF) == RESET);

B % ipa_interrupt_flag_clear

B ¥lipa_interrupt_flag_cleardifiid i, N % :

R 3-522. ®H ipa_interrupt_flag_clear

R ipa_interrupt_flag_clear

KR A void ipa_interrupt_flag_clear(uint32_t int_flag);

ThReR TEBRIPAAR WibR B 4L

vinve: Jig -

A% F R A -
BASE{in}

int_flag IPAH BT bR AL
IPA_INT_FLAG_TAE FERTUT IR AR T TR &
IPA_INT_FLAG_FTF FEH 56 B BTRR &

IPA_INT_FLAG_TLM

AT AR T bR &

IPA_INT_FLAG_LAC

LUT5 [ 28 AR &7

IPA_INT_FLAG_LLF

LUTIn#k 5¢ s Wik ELUT

IPA_INT_FLAG_WCF

e B R A IR

S % out}

IR [EE
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Blhn:
if(ipa_interrupt_flag_get(IPA_INT_FLAG_FTF) != RESET){
[* clear full transfer finish interrupt flag */
ipa_interrupt_flag_clear(IPA_INT_FLAG_FTF);
}
3.18. IREF

IREF 2% ] 4ufe itii (IREF) BAERIBAFE . EW /MG AUl 3.18.1 #iR T IREF 1Y
AEARAIF, FAT 3.18.2 %} IREF iR £tk 47 4

3.18.1. AN B 728 Ui B

#£ 3-523. IREF &%

T B TR
IREF_CTL il o A 2%
3.182.  AMREREUH
IREF R HIR M0 N R FR:
%= 3-524. IREF FEX
FER B R JETERE o
iref_deinit HALHMEIREF
iref_enable ff REIREF
iref_disable KAEIREF
iref_mode_set W B IREFKE
iref_sink_set B IREFJR I AR
iref_precision_trim_value_set W E R AEE
iref_step_data_config % B IREFH G

B %Y iref_deinit
B Hiiref_deinititliid WK 2% -

R 3-525. KH iref_deinit

BB TR iref_deinit
BRBURTY void iref_deinit (void);
ThRefhg HAAMBIREF
Setak A
B R rcu_periph_reset_enable / rcu_periph_reset_disable
MWAZH{in}
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2% {out}
AL
#iltn .
* reset IREF */
iref_deinit();
¥y iref_enable
i %iref_enablefiik W T3
R 3-526. K# iref_enable
R TK iref_enable
RHRRY void iref_enable (void);
DhRediR i RESMEIREF
Sapesk
A5 VR FH B
WANSH{in}
¥ 2% {out}
P
i4n .
/* enable IREF */
iref_enable();
K%y iref_disable
P %iref_disabledfiid W~ %
R 3-527. K iref_disable
B R iref_disable
ERHRRY void iref_disable(void);
DIReiR SKAEHMEIREF
Sapk it
A5 FH R
BANSE{in}
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2% {out}
AL
#i4n:
[* disable IREF */
iref_disable();
B % iref_mode_set
B Hiiref_mode_setfffiid WL~ -
# 3-528. B iref_mode_set
R TK iref_mode_set
RHRRY void iref_mode_set(uint32_t step);
ThREHR B HEIREFHE R
VS i
A5 VR FH B
BASH{in}
step IREF#E
IREF_ MODE_LOW
IRTHHERE, HRE K HIUA
_POWER
IREF_MODE_HIGH
KA, G K N8UA step
_CURRENT
¥ 2% {out}
P

it :
/* set IREF mode */

iref_ mode_set(IREF_MODE_LOW_POWER);
¥ iref_sink_set

P Hiref_sink_setitfiid 1L~ 3=

£ 3-529. E¥ iref_sink_set

B R iref_sink_set

BRER R void iref_sink_set(uint32_t sinkmode);
TRedhid B IREFJE H I E P TR
ekt
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AP -
BAZSE{in}
sinkmode LA
IREF_SOURCE_CU
- - TR LA X
RRENT
IREF_SINK_CURR
B - VEHLRURE K
ENT
IS {out}
R E{E
il
/* set IREF source current mode */
iref_sink_set(IREF_SOURCE_CURRENT);
B ¥ iref_precision_trim_value_set
PR Hiref_precision_trim_value_setffiif I, T %
* 3-530. K iref_precision_trim_value_set
R TK iref_precision_trim_value_set
R R void iref_precision_trim_value_set (uint32_t precisiontrim);
TheeHR W R AEE
VRS 13 -
AR -
WANSH{in}
precisiontrim F A HE(E
IREF_CUR_PRECI \
- T X=0..31 K H1E-15%..+16%
SION_TRIM_X
I S%{out}
& [E{E
il :

/* set IREF precision trim value -15% */

iref_precision_trim_value_set(IREF_CUR_PRECISION_TRIM_0);

B %L iref_step_data_config

Bk #iref_step_data_configfiiiid I, %
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# 3-531 F#j iref_step_data_config
R IR iref_step_data_config
BREUR T void iref_step_data_config (uint32_t stepdata);
TheeHhiR WE WA
Vi Yas -
% VR F B -
WASH{in}
stepdata A
IREF_CUR_STEP_
DATA_X X=0..63 *IR0-635
i S 4{out}
AN
il -
/* set IREF step data */
iref_step_data_config(IREF_CUR_STEP_DATA_0);
3.19. MISC
MISC J&xHikE [a) & izl &8 (NVIC) FI &R SiE I 35 (SysTick) #AER . =75 3.19.1
518 7 NVIC 1 SysTick FJaifFas513, F17 3.19.2 X} MISC J&E sRGHAT i .
3.19.1.  AMRFHFHRUH
# 3-532. NVIC HFR
FARBR AR
ISER® o T A e 77 A7 2
ICER® T AR Rl 2T 7 2
ISPR® Hh TR AL A A7 A
ICPR® T R A7 A7 A
IABR® TS SRS A A
IP® T S A AT A
STIR®W B b A A 4
CPUID® CPUID%F 17 %%
ICSR® rh T P ) SOIRZS B A7 4
VTOR® I i R A A% B A A A
AIRCR® R R 3 v B 52 8 1) B A7
SCR® RGIEH TG
CCR® [=RSE Gty e
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TR TP AR
SHP®) RGN R TR
SHCSR® ARG WA H LRSS F A4
CFSR® RN
HFSR® TR AT AP 48
DFSR® TR DOIRA T A7 3%
MMFAR® 17 B R Mk 25 47 2%
BFAR® SRR IR AT A
AFSR® S EhH R L F AT A
PFR® A PRI A A 2R
DFR® TR A A
ADR® TR A AR
MMFR® AR TR I 27 A7 45
ISAR®@ R4 W E B I A2
CPACR® AR ER V) i) P ) B A 2
1. 2% core_cm4.h S E LSS F AR NVIC_Type
2. 7% core_cmd.h SCfFHE LS5 H91ASE SCB_Type
# 3-533. Systick FF 3
FHRBR G 2iing
CTRL® RGEHINRES T8
LOAD® ARG EHH A
VAL® RFUHMETAF2
CALIB® RABAE T 2%
1. % core_cmd.h SUIFH & XS5 /R 2R AL SysTick_Type
3.19.2.  AMEEREUIA

W 2KH IRQn_Type
® 3-534. H25KA IRQn_Type

JR 2R ThREHaR
WWDGT_IRQn WA T
LVD_IRQn PR EXTI £E1) LVD A Ik

TAMPER_STAMP_IRQn

AR NI TR) A U v 7

RTC_WKUP_IRQn RTC R fig v iy
FMC_IRQn FMC 4 J& H 7

RCU_CTC_IRQn RCU #1 CTC it
EXTIO_IRQn EXTI 280 i
EXTI1_IRQn EXTI £k 1 ik
EXTI2_IRQn EXTI £ 2 il
EXTI3_IRQn EXTI £ 3 ik
EXTI4_IRQn EXTI £ 4 il
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DMAO_Channel0_IRQn

DMAO #i& 0 45 i

DMAO_Channell_IRQn

DMAO #i& 1 45k

DMAO_Channel2_IRQn

DMAO #i& 2 45k

DMAO_Channel3_IRQn

DMAO #i& 3 45

DMAO_Channel4_IRQn

DMAO i#i& 4 4R

DMAO_Channel5_IRQn

DMAQ #i& 5 45

DMAO_Channe6_IRQn

DMAO #i& 6 45k

ADC_IRQn

ADC 4R b

CANO_TX_IRQn

CANO K%

CANO_RX0_IRQn

CANO #21 0 it

CANO_RX1_IRQn

CANO £zl 1 it

CANO_EWMC_IRQn

CANO EWMC H bt

EXTI5_9_IRQn

EXTI £k[9:5] I

TIMERO_BRK_TIMERS_IRQn

TIMERO 1k i Fl TIMERS 45 H i

TIMERO_UP_TIMER9_IRQn

TIMERO i -F Wif1 TIMERS 4 J7 H bt

TIMERO_TRG_CMT_TIMER10_IRQn

TIMERO fi 2 5 38 18 $AH o W7 AT TIMERL0 4= J&) Hh I

TIMERO_Channel_IRQn

TIMERO 3 & ffi 7% b5 v W

TIMER1_IRQn TIMER1 &R H
TIMER2_IRQn TIMER2 45+l
TIMER3_IRQn TIMER3 45+l
I2CO_EV_IRQn 12CO HE4FHr b
I2CO_ER_IRQn 12C0 15 H b
[2C1_EV_IRQn 12C1 A4k
[2C1_ER_IROn 12C1 485 b
SPIO_IRQn SPIO 4 & H b
SPI1_IRQn SPIL 4= &5 i
USARTO_IRQn USARTO 4= it
USART1_IRQn USARTL1 45 it
USART2_IRQn USART2 &R

EXTI10_15_IRQn

EXTI £4[15:10] iy

RTC_Alarm_IRQn

R EXTI 2610 RTC [ o by

USBFS_WKUP_IRQnN

HEE EXTI Z61 USBFS M fig b lhr

TIMER7_BRK_TIMER11_IRQn

TIMER7 F LR Al TIMER11 4/ i

TIMER7_UP_TIMER12_IRQn

TIMERY ¥ # i TIMER12 4 5+ i

TIMER7_TRG_CMT_TIMER13_IRQn

TIMERY fil & 5 18 3& A0 H B fl TIMER13 42 J5) H 7

TIMER7_Channel_IRQn

TIMERT 3 i ff 3k Eb ¢ P

DMAOQ_Channe7_IRQn

DMAQ &4 7 47l

EXMC_IRQn EXMC 4= H
SDIO_IRQn SDIO )& H i
TIMER4_IRQn TIMER4 4= )& 187
SPI2_IRQn SPI2 4 &l
UART3_IRQn UART3 4=
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UART4_IRQnN UART4 £ J& ik
TIMER5_DAC_IRQn TIMERS #1 DAC 4=t Iy
TIMER6_IRQn TIMER6 4 & bt

DMA1_Channel0_IRQn

DMAL i#i& 0 45

DMA1_Channell_IRQn

DMA1_Channel2_IRQn

DMAL j#i& 1 45 W
bl

DMA1_Channel3_IRQn

i
DMAL @i 2 45 W
&

DMAL #IiE 3 47 i
%

DMAL_Channel4_IRQn DMAL iliE 4 4=)= i
ENET_IRQn ENET &5
ENET_WKUP_IRQn ENET M o 7
CAN1_TX_IRQn CANL K%

CAN1_RX0_IRQn

CAN1 £:Ui 0 Hlbr

CAN1_RX1_IRQn

CAN1 £Ui 1 i

CAN1_EWMC_IRQn

CAN1 EWMC bt

USBFS_IRQnN

USBFS 4 /= 1l

DMA1_Channel5_IRQn

DMAL j#i& 5 4 &k

DMA1_Channel6_IRQn

DMA1 Hi& 6 4/ Wr

DMA1_Channel7_IRQn

DMA1 iBiE 7 &R

USART5_IRQn USARTS 4RI
I2C2_EV_IRQn 12C2 FEFH b
I2C2_ER_IRQn 12C2 iR H b

USBHS_EP1_Out_IRQn

USBHS ity 55, 1 %

USBHS_EP1_In_IRQn

USBHS ¥ & 1 % A\ R I

USBHS_WKUP_IRQn

USBHS Mg H 7

USBHS_IRQn USBHS H it
DCI_IRQn DCI H
TRNG_IRQn TRNG H i
FPU_IRQn FPU H it
UART6_IRQn UART6 45 b
UART7_IRQn UART7 &Rl
SPI3_IRQn SPI3 £ 5k
SPI4_IRQn SPI4 4= 5 b
SPI5_IRQn SPI5 £ &b
TLI_IRQn TLI 25 i
TLI_ER_IRQn TLI 15 4 Jy A Wt
IPA_IRQnN IPA 45 it
MISC P B& A 40 N L :
% 3-535. MISC R
PERR B R FE R R
nvic_priority_group_set WHEM R
nvic_irq_enable {FBENVICH) i
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PE R4 # PR HftiR
nvic_irq_disable HEEENVICH] i
nvic_vector_table_set W E F R Ik
system_lowpower_set WE R IFEL LRSS
system_lowpower_reset AL RGRIFERZORAS
systick_clksource_set B R G0 I A R

BRA %L nvic_priority_group_set

PR #nvic_priority_group_setifiik W T %

# 3-536. E# nvic_priority_group_set

B nvic_priority_group_set
RHET void nvic_priority_group_set(uint32_t nvic_prigroup);
Thged Jic B AR S BB K R
SR
AL
BASH{in}
nvic_prigroup LS 2 4.

NVIC_PRIGROUP_

Ol T SRS, A F T RS 2%

PREO_SUB4
NVIC PRIGROUP
- - AT S0 2e S, 30 T mAL o6 %
PRE1_SUB3
NVIC PRIGROUP
- - 26T S 0564, 247 T NAR Se 2%
PRE2_SUB2
NVIC PRIGROUP
- - SN H T SRS, L S S 2
PRE3_SUB1
NVIC PRIGROUP
- - AT S, Of H Fma R Se 2k
PRE4_SUBO
¥ 2% {out}
R A
it :

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

nvic_priority_group_set(NVIC_PRIGROUP_PREO_SUB4);

%L nvic_irq_enable

B #nvic_irq_enablefffiik I T %

R 3-537. B nvic_irq_enable

| EHAEK

‘ nvic_irq_enable
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R void nvic_irq_enable(uint8_t.nv.ic_irq, uint%.3_t. nvic_irq_pre_priority, uint8_t
nvic_irg_sub_priority);
Thgedid i, CE I se
VRS s
AN nvic_priority_group_set
WANSH{in}
nvic_irq NVICH Wi, SHMHRA F 3-534. H2XEZIRON Type
WS {in}

nvic_irq_pre_priori

fo e (0~4)
ty

HWASH{in}

nvic_irg_sub_prior

) AR (0~4)
ity

¥ HZ2H{out}

R EME

il :

[* enable window watchDog timer interrupt , pre-emption priority is 1, subpriority is 1 */
nvic_irq_enable(WWDGT_IRQn,1,1);

BR# nvic_irq_disable

B ¥nvic_irq_disableftiid I T %%

* 3-538. K nvic_irq_disable

[E3E B2y S nvic_irg_disable
BHETE void nvic_irg_disable (uint8_t nvic_irg);
ThReftig AERerh b
Fe kAt
51 FH R 2
BANSE{in}
nvic_irg | NVICTHIN, 5% M3 3-534. HEHEHIRON Type
A SH{out}
‘ & [E{E
|

4
[* disable window watchDog timer interrupt */

nvic_irg_disable(WWDGT_IRQn);
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¥ nvic_vector_table_set

PRinvic_vector table setdffiid i, N £

3+ 3-539. B nvic_vector_table_set

R B FR nvic_vector_table_set
PR T void nvic_vector_table_set(uint32_t nvic_vict_tab, uint32_t offset);
TheeHR BEE [ B
oA
AL
WASH{in}

nvic_vict_tab

RAM B(# FLASHZ: L

NVIC_VECTTAB_R

RAM H:hhl
AM
NVIC VECTTAB F
- - FLASHZE HhhiE
LASH
MAZH{in}
offset HEXRmEE (AERBhE=IE RS )
¥ 2% {out}

IR B

Biltn.

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

nvic_vector_table_set (NVIC_VECTTAB_FLASH,0x200);

B % system_lowpower_set

B #Hsystem_lowpower_setifiik Il N #:

# 3-540. K# system_lowpower_set

R system_lowpower_set
R E T void system_lowpower_set(uint8_t lowpower_mode);
ThgediR RGLDFER RS M
S kA
B F R4
BWAZSH{in}
lowpower_mode RARINFERL RS

SCB_LPM_SLEEP_
EXIT_ISR

AR, 1B ISR — B A TR D FERE

SCB_LPM_DEEPSL
EEP

AR, RGiAEFdeep sleeptEat

SCB_LPM_WAKE_

AL, ARDIFERE AT DA B A R el CIoie s 2 S g e agD
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BY_ALL_INT

2% {out}

R AME

Blhn:

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

system_lowpower_set (SCB_LPM_SLEEP_EXIT_ISR);

¥ system_lowpower_reset

Bk system_lowpower_resetdiliik I, R 3%

R 3-541. K system_lowpower_reset

R system_lowpower_reset
R T void system_lowpower_reset(uint8_t lowpower_mode);
ThRedtiiR RYGULTIFEA LIRS 8 2
VS
AL

HAZH{in}

lowpower_mode

ARGURIFERE PR

SCB_LPM_SLEEP_

ZAL 0T, 1B HISRAHE HR e

EXIT_ISR

SCB_LPM_DEEPSL o ‘ N

ZALAONT, RGN sleepfial
EEP
SCB_LPM_WAKE_ NI R 2
ZALNOT,  FR G0 e {8 e e I e iR
BY_ALL_INT
¥ 2% {out}

p A=A

Biltn.

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

system_lowpower_reset (SCB_LPM_SLEEP_EXIT_ISR);

B % systick_clksource_set

BF $systick_clksource_setfifiik I K %

F 3-542. ¥ systick_clksource_set

| ERER

systick_clksource_set
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RHE T void systick_clksource_set(uint32_t systick_clksource);
ThRethd ¥ B SysTicki £
Vinve: Jig
AP
WASH{in}
systick_clksource SysTickit &
SYSTICK_CLKSOU
- SysTick] 2 HAHBHT £
RCE_HCLK
SYSTICK_CLKSOU
- SysTick 45y AHBES £t (K184 4%
RCE_HCLK_DIV8
i S 4{out}
R EE
filan .
/* systick clock source is HCLK/8 */
systick_clksource_set (SYSTICK_CLKSOURCE_HCLK_DIV8);
3.20. PMU
L YR B R TR AL | =R A, B RS S, IR FE AR A AN A LA . &5 3.20.1 Hif
AT PMU 7578513, =17 3.20.2 % PMU J& R 547 i i .
3.20.1.  AMEFFEUH
PMU 27 7235113840 N R PR
# 3-543. PMU #7E5#%
TR e
PMU_CTL 5 ) 25 4725
PMU_CS LR I RRZS P A7 2
3.20.2.  AMEEREUIA
PMU P e #5051 40 F R Fs
* 3-544. PMU EE$
EEREZ R EEREHR
pmu_deinit SArsMEPMU
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PR BAE AR P R HHR
pmu_lvd_select PR A I BRI
pmu_ldo_output_select LDO%ir H L 3% 45
pmu_lvd_disable K A A 2

pmu_highdriver_switch_select

e AN Bl R AT 4 1 0 %

pmu_highdriver_mode_enable

il e e K B A

pmu_highdriver_mode_disable

SR i BB AR 2

pmu_low_driver_mode_enable

TR IR T A RE IR IR B A 2

pmu_lowdriver_lowpower_config

A AR ThFELD ORI BX 3 A U ME B

pmu_lowdriver_normalpower_config

fd ] 1 ThAEL DO IR B 2 5 3 C

pmu_to_sleepmode HE IR AR
pmu_to_deepsleepmode HEN TR R AR X
pmu_to_standbymode HEAFFHLEE

pmu_wakeup_pin_enable

WKUP 5| Jiinge g (i 5

pmu_wakeup_pin_disable

WKUP 5| [ fig 2k 5

pmu_backup_Ildo_config

£ HrSRAM LDOfHifig

pmu_backup_write_enable /S e
pmu_backup_write_disable HIRE K he
pmu_flag_reset bR EAL
pmu_flag_get SRR E AL
B3 pmu_deinit
B pmu_deinitiliik WL T % -
R 3-545. K pmu_deinit
B R pmu_deinit
BRBURTY void pmu_deinit(void);
ThReHR LA EPMU
vz S Jis -
VA F R rcu_periph_reset_enable / rcu_periph_reset_disable
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WASH{in}

#H S {out}

R AME

54
/* reset PMU */

pmu_deinit ();

¥ pmu_lvd_select

B pmu_Ivd_selectdtiid L N 3.

R 3-546. BE pmu_lvd_select

AR pmu_lvd_select
RHRRY void pmu_Ivd_select(uint32_t lvdt_n);
ThReHig T PR A W B {E
etk -
B F e -
#MASH{in}
lvdt_n HL s R
PMU_LVDT_0 LR BRIE 2.2V
PMU_LVDT_1 W R BH 92.3V
PMU_LVDT 2 LR BRI 2.4V
PMU_LVDT_ 3 L BI{E 2.5V
PMU_LVDT 4 H R B 92.6V
PMU_LVDT_ 5 MR BE 2.7V
PMU_LVDT_6 LR I 2.8V
PMU_LVDT_ 7 L BI{E 2.9V
A 2% {out}
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R AME

Blhn:

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

pmu_lvd_select (PMU_LVDT_7);

E¥ pmu_ldo_output_select
P ¥ pmu_ldo_output_selectifiik I, T %

R 3-547. FH pmu_ldo_output_select

AR pmu_ldo_output_select

R HR R void pmu_ldo_output_select(uint32_t Ido_output);
DyRediR PWESHLE 2% (LDO) #irH i Rk 4%
etk -

A P .

WANSH{in}

Ido_output i £ R B
PMU_LDOVS_LOW R R AR
PMU_LDOVS_MID i v R AR
F’MU_LDHOVS_HlG R

¥ 2% {out}
AL

4
[* select output low voltage mode */

pmu_ldo_output_select (PMU_LDOVS_LOW);

457




Z

GigaDevice

GD32F4xx [E1F A H a5

E¥ pmu_low_driver_mode_enable

PR ¥ pmu_low_driver_mode_enablefffiik W, T %

R 3-548. ¥ pmu_low_driver_mode_enable

BREZ K pmu_low_driver_mode_enable
PRARRY void pmu_low_driver_mode_enable (uint32_t lowdr_mode);
ThRedhig PIEBELE R T 28 (LDO) firH Fi R i 4%
VRLT Has -
AP -
HAZSH{in}
lowdr_mode IRIR AR A B B K g
PMU_LOWDRIVER
16 L A A R
_ENABLE
PMU_LOWDRIVER
- I PR AR 202
_DISABLE
¥ HiZ2H{out}
& BB
ol

/* enable low-driver mode */

pmu_low_driver_mode_enable (PMU_LOWDRIVER_ENABLE);

K% pmu_highdriver_switch_select
B ¥ pmu_highdriver_switch_selectfiiid I %

R 3-549. K# pmu_highdriver_switch_select

B R pmu_highdriver_switch_select
PR R void pmu_highdriver_switch_select(uint32_t highdr_switch);
LhREHR e SRS AT e B 1
yRiS I -
B F R .
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WASH{in}

highdr_switch

T IR AR U 2

PMU_HIGHDR_SW
ITCH_NONE

ENE Wk

PMU_HIGHDR_SW
ITCH_EN

i e e R B A U e s

2% {out}

R EME

it

/* enable high-driver mode switch */

pmu_highdriver_switch_select (PMU_HIGHDR_SWITCH_EN);

¥ pmu_highdriver_mode_enable

P ¥ pmu_highdriver_mode_enablefiiid I, T %

# 3-550. X% pmu_highdriver_mode_enable

R pmu_highdriver_mode_enable
BRURTY void pmu_highdriver_mode_enable(void);
ThREHR 1R = IR B AR X
Se vk AF -
5% 1R FH e -
WANSH{in}
2% {out}
& EI{E

i

/* enable high-driver mode */
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pmu_highdriver_mode_enable ();

E#¥ pmu_highdriver_mode_disable

B ¥ pmu_highdriver_mode_disabledfiik I, % :

£ 3-551. B# pmu_highdriver_mode_disable

BREZ K pmu_highdriver_mode_disable
PR R void pmu_highdriver_mode_disable(void);
ThREHER R R s A
VS i
AN
WMASH{in}
¥ Hi 2% {out}
IR E{E

fl4n:
[* disable high-driver mode */

pmu_highdriver_mode_disable ()
¥ pmu_Ivd_disable

PR ¥ pmu_Ivd_disableftiik W, T %

# 3-552. E¥ pmu_lvd_disable

REZ IR pmu_lvd_disable
BRBURTY void pmu_Ivd_disable (void);
DIReiR KPR I &
et kA
B R
MASH{in}
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Al sH{out}

B EE

54
/* disable PMU Ivd */

pmu_lvd_disable ();

¥ pmu_lowdriver_lowpower_config

P ¥ pmu_lowdriver_lowpower_configiffiit i~ % :

% 3-553. B pmu_lowdriver_lowpower_config

AR pmu_lowdriver_lowpower_config
HHUR A void pmu_lowdriver_lowpower_config(uint32_t mode);
ThReHR 18 K IK B LD ORI Bk B 485 e &
VRS Jis -
B R -
M\ H{in}
mode IRz

PMU_NORMALDR_
LOWPWR

18 A SR Z) LD O AR 7E 1E 7 IR A A =X

PMU_LOWDR_LO
WPWR

i FA{RBK £ L DO H.LDEN 9 1B S =04 g

¥ 2% {out}

B EE

4
[* low-driver mode when use low power LDO */

pmu_lowdriver_lowpower_config (PMU_NORMALDR_LOWPWR);
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¥ pmu_lowdriver_normalpower_config

PR % pmu_lowdriver_normalpower_configifiit i, F % :

R 3-554. EK# pmu_lowdriver_normalpower_config

R IR pmu_lowdriver_normalpower_config
PRARRY void pmu_lowdriver_normalpower_config(uint32_t mode);
ThRedhig 5 FF 1E % X 2 L DO SR B i 2 i 7
Sah kA -
B A R -
WMASH{in}
mode Izt

PMU_NORMALDR_
NORMALPWR

fs FHY IE % SR 5 LDOMY TARAE IE % SR B4

PMU_NORMALDR_

NORMALPWR

15 1 1E H 357 LDO H.LDEN YL i AR 5h Bk 5 4% 2045 R

¥ HiZ2H{out}

IR B

it

[* low-driver mode when use low power LDO */

pmu_lowdriver_lowpower_config (PMU_NORMALDR_LOWPWR)

¥ pmu_to_sleepmode

B % pmu_to_sleepmodedfiik I, % :

R 3-555. K# pmu_to_sleepmode

REZ K pmu_to_sleepmode
BRBURTY void pmu_to_sleepmode(uint8_t sleepmodecmd);
LhREHR TN B ARASE
yRiS I -
B F R .
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WANSH{in}
sleepmodecmd HENMERR AL Ay 2
WFI_CMD WFIir 4
WFE_CMD WFEfT 4
S8 out}
AL
i4n .

/* PMU work at sleep mode */

pmu_to_sleepmode (WFI_CMD);

¥ pmu_to_deepsleepmode

¥ pmu_to_deepsleepmodedfifiid Il %

& 3-556. KH pmu_to_deepsleepmode

BRBATR pmu_to_deepsleepmode
PR EE void pmu_to_deepsleepmode(uint32_t Ido,uint8_t deepsleepmodecmd);
TheeHhid BENIR L MR AR 2
SovhkA -
AL L -
WANSH{in}
Ido LDOTfEHE

PMU_LDO_NORMA
L

HARGHENR L IERRAE A, LDOYYIEH TAF

PMU_LDO_LOWPO

Y RGN R U, LDOME KT FERE

WER
WMASE{in}
deepsleepmodecm o "
g TR B PR AR AR 5 iy 4
WFI_CMD WFIfr 4
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WFE_CMD

WFEfir 4

2% {out}

R AME

.

/* PMU work at deepsleep mode */

pmu_to_deepsleepmode (PMU_LDO_NORMAL, WFI_CMD);

B pmu_to_standbymode
¥ pmu_to_standbymode ik I, T %

# 3-557. K% pmu_to_standbymode

R TK pmu_to_standbymode

R HR R void pmu_to_standbymode(void);

ThREHR HEAFEHIASE A

Se vk AF -
i1 FH eR .

HWANSE{in}
Az {out}
& EI{E

fBiltn.

/* PMU work at standby mode */

pmu_to_standbymode ();

B % pmu_backup_ldo_config

B ¥ pmu_backup_Ido_configftiik I T %
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# 3-558. ¥ pmu_backup_ldo_config

REAZ TR pmu_backup_ldo_config

PR R R void pmu_backup_ldo_config(uint32_t bkp_ldo);

ThReHhiR I i %13 SRAM LDO

Sath A -

AR -
MASH(in}

bkp_ldo £y SRAMIT J5 5K ]
PMU_BLZOON‘OF #%4>SRAM LDO: 4]
PMU_BLDOON_ON #%4>SRAM LDOJT 5

¥ 2% {out}

R EME

Biltn.

/* backup SRAM LDO on */

pmu_backup_Ido_config (PMU_BLDOON_ON);

¥ pmu_wakeup_pin_enable
PR ¥ pmu_wakeup_pin_enablefiliif I, N % :

# 3-559. E¥ pmu_wakeup_pin_enable

R pmu_wakeup_pin_enable
BRER R void pmu_wakeup_pin_enable(void);
ThReHR WKUP 5| JiInge i i 5
et kA -
B R -
MASH{in}
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#H 2% {out}

B EE

LR
/* enable wakeup pin */

pmu_wakeup_pin_enable ();

¥ pmu_wakeup_pin_disable
P ¥ pmu_wakeup_pin_disableffiid . F %

% 3-560. B pmu_wakeup_pin_disable

AR pmu_wakeup_pin_disable
Eig- gkl void pmu_wakeup_pin_disable (void);
ThReHR WKUP 5] Jiima i 2k fit
VRS i -
B A R -
HWANSE{in}
¥ 2% {out}
IR EE

(LUE
/* disable wakeup pin */

pmu_wakeup_pin_disable ();

B % pmu_backup_write_enable

K% pmu_backup_write_enableffiik I %

# 3-561. E¥ pmu_backup_write_enable

ZEE S pmu_backup_write_enable
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PRARRY void pmu_backup_write_enable (void);
TheeHiR IS i RE
VRLT Has
AP
BAZSE{in}
2% {out}
pAE
it

[* enable backup domain write */

pmu_backup_write_enable ();

¥ pmu_backup_write_disable

P ¥ pmu_backup_write_disablefffiik W, T % :

* 3-562. E¥ pmu_backup_write_disable

REZ IR pmu_backup_write_disable
Zg - gbRit] void pmu_backup_write_disable (void);
DhReHER #OHkE R Be
Vi 13
A VR F R
WANSH{in}
Al SH{out}
p A Il
ol
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/* disable backup domain write */

pmu_backup_write_disable ();

K% pmu_flag_get
pi%pmu_flag getfiid W F 3

# 3-563. E# pmu_flag_get

DBY

R R pmu_flag_get
BREUR T FlagStatus pmu_flag_get(uint32_t pmu_flag);
ThREHR RIS AT
SavhskAF -
A5 VR FH B .
WASH{in}
pmu_flag Y VA
PMU_FLAG_WAKE B
M B
UP
PMU_FLAG_STAN . B
ReplAR

PMU_FLAG_LVD

(N AR N A

PMU_FLAG_BLDO

#VySRAM LDORE &5 &

RF
PMU_FLAG_LDOV o
LDOH ik F g &
SRF
PMU_FLAG_HDRF EIRE R AR RE

PMU_FLAG_HDSR
F

KB D)H A 2 b

PMU_FLAG_LDRF

RIS A 2 b 2

2% {out}

IR [EE

FlagStatus

SETE(RESET

i
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I* get flag state */
FlagStatus status;

status = pmu_flag_get (PMU_FLAG_WAKEUP);

¥ pmu_flag_reset
P ¥pmu_flag_resetfffiik W F%:

R 3-564. FH pmu_flag_reset

R IR pmu_flag_reset
RHRRY void pmu_flag_reset(uint32_t flag_reset);
TheeHiR bR EAL
Sapesk
AP
HAZH{in}
flag_reset TR YA
PMU_FLAG_RESE B
AR
T_WAKEUP
PMU_FLAG_RESE B
B N EAHLbRE
T_STANDBY
¥ 2% {out}
& BB
fl4n:

[* clear flag bit */

pmu_flag_clear (PMU_FLAG_RESET_WAKEUP);

3.21. RCU

RCU & A 4 #e, SR =Rzl 30 RIREA. RERA Ok Z AL
Pzl e oCie it 7 — R A PP RE . 55 3.21.1 #4538 T RCU %5 77289136, 517 3.21.2
XF RCU P bR HOHAT B
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3.21.1. AN &= e

RCUZ 783 5 A1 R R :

# 3-565. RCU &fi52

AR AR Fran
RCU_CTL il A7 2%
RCU_PLL BUHPR A7 fE 88
RCU_CFGO I i B A7 A7 250
RCU_INT I b e b 7 A7 4
RCU_AHB1RST AHBLE N A A7 5%
RCU_AHB2RST AHB2E i 27 #7-2%
RCU_AHB3RST AHB3E N A A7 7%
RCU_APBI1RST APBL1E AL #7238
RCU_APB2RST APB25 i Z 1745
RCU_AHBI1EN AHBLfIRE 27 (73
RCU_AHB2EN AHB2 I 58 7 (7 3%
RCU_AHB3EN AHB3fHREZF 17 2%
RCU_APBI1EN APBL{fREZF 774
RCU_APB2EN APB21#i it 75 17 7%

RCU_AHB1SPEN

AHB LI IRAR A B8 25 7 2%

RCU_AHB2SPEN

AHB2BEARAR A A 8 75 77 2%

RCU_AHBS3SPEN

AHB3HEARAR A A 8 75 77 2

RCU_APB1SPEN

APB1REHR A A 5E 27 7 25

RCU_APB2SPEN

APB2HE AR =0 BE AT A7 A%

RCU_BDCTL BB 2T A A
RCU_RSTSCK SRR Bh FF A7 2R

RCU_PLLSSCTL

PLL I epd sl 5745

RCU_PLLI2S

PLLI2S #Ffids

RCU_PLLSAI

PLLSAI #fEds
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TR Frafd
RCU_CFG1 [[W=Rawez a1
RCU_ADDCTL B 42 il 25 A7
RCU_ADDINT BRI By 2 A7
RCU—ADfAPBlRS PB4 17 55
RCU_ADDAPBI1EN APBLf I G 25 77 3%
DAPB1SP
RCU—ADEN APB LR 54 B 1 il 57 2
RCU_VKEY FL YR A B B A
RCU_DSV TR P R AR 3 L e 27 A7 2
3.21.2.  AMEFEREULHA
RCUE R #A R 41 T R s

#* 3-566. RCU FE %

PER B4R PR RHhA

rcu_deinit ZfIRCU
rcu_periph_clock_enable {5 g T i
rcu_periph_clock_disable BB s AL

rcu_periph_clock_sleep_enable

FERERRA AT, (ERESM I Bh

rcu_periph_clock_sleep_disable

FERENRKLCT . BRAESM S Bh

rcu_periph_reset_enable fFREANE F AL
rcu_periph_reset_disable M Re S s AT
rcu_bkp_reset_enable {FREBKP & fir
rcu_bkp_reset_disable FRBEBKPE AL
rcu_system_clock_source_config e B R R A B

rcu_system_clock_source_get

SR ZR e B IRIE FERES

rcu_ahb_clock_config

Hic B AHBIRS i T35 4318 %

rcu_apbl_clock_config

fic B APBLF &4 i 73 #iisk %
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PR R B AR

P iR

rcu_apb2_clock_config

fic & APB2H & 15 43 #3ii%k 4%

rcu_ckoutO_config

fit B CKOUTO 45 ik 4%

rcu_ckoutl_config

fit. B CKOUT 1 i 4y ik 4%

rcu_pll_config fic B EPLLA &
rcu_plli2s_config fic B PLLI2 S 4
rcu_plisai_config fic & PLLSAIRS &
rcu_rtc_clock_config fic B RTCH #hJR i #
rcu_i2s_clock_config Jic B 12 S ek
rcu_ck48m_clock_config fic & CK48MH i ik 7
rcu_pll48m_clock_config B B PLLASMIKS 4 5 1% 4

rcu_timer_clock_prescaler_config

fit & TIME RIS #7543 45

rcu_tli_clock_div_config

fic & TLIR S0 40 R 5

rcu_flag_get

SRR AS E ISR bR &

rcu_all_reset_flag_clear

TRERITA ZALbR AL

rcu_interrupt_flag_get

BRI AR 5 v R i L o A 2

rcu_interrupt_flag_clear TEBRHBTAR &
rcu_interrupt_enable s BRI g b
rcu_interrupt_disable B e i A e H b
rcu_lIxtal_drive_capability_config fit & LXTALIK S RE

rcu_osci_stab_wait

SRR AR 8 b B AL B AL BRI I

rcu_osci_on

TR G &%

rcu_osci_off

KRG %%

rcu_osci_bypass_mode_enable

A RE IR 97 4 I 55 B AR X

rcu_osci_bypass_mode_disable

W BEIR 5 % N 55 i A X

rcu_hxtal_clock_monitor_enable

A i HX T AL s 11 25

rcu_hxtal_clock_monitor_disable

K4 BEHX TAL 4 s 1p 2%

rcu_irc16m_adjust_value_set

B N EF16MHz RCIR Y 28I 4l 384
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s ey

P iR

rcu_spread_spectrum_config

R PLLE SR L B B A0 il

rcu_spread_spectrum_enable

fok e P il

rcu_spread_spectrum_disable

ZEREY A il

rcu_deepsleep_voltage_set

50 B IR P MR A5 L T

rcu_voltage_key unlock

AR L YRR A7

rcu_clock_freq_get

SRIAGI Bl B

#2627 rcu_periph_enum

% 3-567. {2253 rcu_periph_enum

R R 22 FR ThRestR
RCU_GPIOA GPIOAH £
RCU_GPIOB GPIOBIH £
RCU_GPIOC GPIOCH
RCU_GPIOD GPIODI
RCU_GPIOE GPIOEI}4h
RCU_GPIOF GPIOFIH
RCU_GPIOG GPIOGIH} 4t
RCU_GPIOH GPIOHIH
RCU_GPIOI GPIOIIKf

RCU_CRC CRCH}
RCU_BKPSRAM BKPSRAMI £
RCU_TCMSRAM TCMSRAMI %

RCU_DMAO DMAOFH] &
RCU_DMA1 DMA1FF &

RCU_IPA IPA b

RCU_ENET ENETIH 4

RCU_ENETTX ENETTXIH} &
RCU_ENETRX ENETRXIH £
RCU_ENETPTP ENETPTPH{ &
RCU_USBHS USBHSH] %
RCU_USBHSULPI USBHSULPIh
RCU_EXMC EXMCH &

RCU_SDIO SDIOH &4

RCU_DCI DCIF 4
RCU_TRNG TRNGHT £
RCU_USBFS USBFSHT 4
RCU_EXMC EXMCH} &
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FR IR FR TheeHtiR
RCU_TIMERX TIMERXH4(x=0,1,2,3,4,5,6,7,8,9,10,11,12,13)
RCU_ WWDGT WWDGTH £
RCU_SPIx SPIxif#1(x=0,1,2,3,4,5)
RCU_USARTxX USARTxH4f(x=0,1,2,5)
RCU_UARTXx UARTxH #(x=3,4 ,6,7)
RCU_I2Cx 12Cxi 44 (x=0,1,2)
RCU_CANXx CANXI 4(x=0,1)
RCU_PMU PMUF &
RCU_DAC DACHT &
RCU_RTC RTCI 4
RCU_ADCx ADCxH4](x=0,1,2)
RCU_SDIO SDIOI} 4
RCU_SYSCFG SYSCFGH#z i #h
RCU_TLI TLI
RCU_CTC CTCIR} 4
RCU_IREF IREF} 4t
RCU_DCI DCIH 4
RCU_TRNG TRNGH £
RCU_USBFS USBFSIH 4
RCU_EXMC EXMCH
RCU_TIMERX TIMERx41(x=0,1,2,3,4,5,6,7,8,9,10,11,12,13)
RCU_WWDGT WWDGTH}
RCU_SPIx SPIxH(x=0,1,2,3,4,5)
RCU_USARTX USARTxH4f(x=0,1,2,5)
RCU_UARTX UARTXxH4f(x=3,4 ,6,7)
RCU_I2Cx I2CxH 7 (x=0,1,2)
RCU_CANx CANXIH £ (x=0,1)
RCU_PMU PMUIH 4
RCU_DAC DACH &
RCU_RTC RTCH}
RCU_ADCx ADCxIi #1(x=0,1,2)
RCU_SDIO SDIOI
RCU_SYSCFG SYSCFGHz 14
RCU_TLI TLIFS &4
RCU_CTC CTCH 4
RCU_IREF IREFHT 4
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#2627 rcu_periph_sleep_enum

% 3-568. M(%#2A rcu_periph_sleep_enum

FR IR FR TheeHiR
RCU_GPIOx_SLP GPIOxH 4l (x=A,B,C,D,E,F,G ,H, )i 4h
RCU_CRC_SLP CRCH 4
RCU_FMC_SLP FMCIr} 4
RCU_SRAM1_SLP SRAMOH £
RCU_SRAM1_SLP SRAMLIH}
RCU_BKPSRAM BKPSRAMIK} 4
RCU_SRAM2_SLP SRAM2IH}
RCU_DMAx_SLP DMAXHH 4 (x=0,1)
RCU_IPA_SLP IPAR B
RCU_ENET_SLP PLKPIENETHS 4
RCU_ENETTX_SLP ENETTXH 8
RCU_ENETRX_SLP ENETRXH 8
RCU_ENETPTP_SLP ENETPTPH] 4
RCU_USBHS_SLP USBHSHT 4
RCU_USBHSULPI_SLP USBHSULPIH4f
RCU_DCI_SLP DCIH 4
RCU_TRNG_SLP TRNGH £
RCU_USBFS_SLP USBFSIH 4
RCU_EXMC_SLP EXMCH
RCU_TIMERx_SLP TIMERx41(x=0,1,2,3,4,5,6,7,8,9,10,11,12,13)
RCU_WWDGT_SLP WWDGTIH} 4

RCU_SPIx_SLP

SPIx 4f(x=0,1,2,3,4,5)

RCU_USARTx_SLP

USARTxH41(x=0,1,2,5)

RCU_UARTx_SLP

UARTXIH %1(x=3,4 ,6,7)

RCU_I2Cx_SLP

I2Cx M7 (x=0,1,2)

RCU_CANx_SLP

CANXIH 4 (x=0,1)

RCU_PMU_SLP PMUIH &
RCU_DAC_SLP DACHT %
RCU_RTC_SLP RTCH}
RCU_ADCx_SLP ADCxIH #1(x=0,1,2)
RCU_SDIO_SLP SDIOH} #f

RCU_SYSCFG_SLP SYSCFGHz 14
RCU_TLI_SLP TLIRS &
RCU_CTC_SLP CTCH 8
RCU_IREF_SLP IREF 4

475



Z

GigaDevice

GD32F4xx [E1F A H a5

2% rcu_periph_reset_enum

% 3-569. M%2A rcu_periph_reset_enum

FR IR FR TheeHiR

RCU_GPIOXRST 2 {7 GPIOxH] £k (x=A,B,C,D,E,F,G,H,I)

RCU_CRCRST EHICRCH #h
RCU_DMAXRST 5 A7 DMAXH £ (x=0,1)

RCU_IPARST B ALIPART £
RCU_ENETRST 52 DA P i
RCU_USBHSRST B A USBHSI 4

RCU_DCIRST A DCIF B
RCU_TRNGRST A TRNGI 4
RCU_USBFSRST I USBFSHF
RCU_EXMCRST H A EXMCIh

RCU_TIMERXRST

HATIMERXI #1(x=0,1,2,3,4,5,6,7,8,9,10,11,12,13)

RCU_WWDGTRST

EATWWDGTIH 4

RCU_SPIXRST

S HSPIxE4h(x=0,1,2,3,4,5)

RCU_USARTXRST

T AIUSARTXHT£1(x=0,1,2,5)

RCU_UARTXRST

S ATUARTxE401(x=3,4,6,7)

RCU_I2CxRST ST ALI2CxH£4(x=0,1,2)
RCU_CANXRST 5 7 CANXH 41 (x=0,1)
RCU_PMURST B A PMUIK
RCU_DACRST 5 DACH] 4
RCU_ADCXRST S 7 ADCxH #1(x=0,1,2)
RCU_SDIORST 5 {7 SDIOM 4
RCU_SYSCFGRST 2 1 SYSCFGH} 4
RCU_TLIRST SAITLIN 4
RCU_CTCRST 52 {7 CAUR 4
RCU_IREFRST H A7 IREFRIN 4
2% reu_flag_enum
# 3-570. th%K%A rcu_flag_enum
B R AR ThRestR
RCU_FLAG_IRC16MSTB IRC16MFESE b i
RCU_FLAG_HXTALSTB HXTALF & hr &
RCU_FLAG_PLLI2SSTB PLLI2SH2E br i

RCU_FLAG_PLLSAISTB

PLLSAIf& Eh5 &

RCU_FLAG_PLLSTB PLLEE IR
RCU_FLAG_LXTALSTB LXTALFRE bR &
RCU_FLAG_IRC32KSTB IRC32KFa & b i

RCU_FLAG_IRC48MSTB

IRC48MFEa b &

RCU_FLAG_EPRST

ShER SIS AR &
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FR IR FR TheeHtiR
RCU_FLAG_PORRST IR E bR &
RCU_FLAG_BORRST RIEF AR
RCU_FLAG_SWRST B E AR &

RCU_FLAG_FWDGTRST

ML T I E I 8% B ALAR &

RCU_FLAG_WWDGTRST

H AT EN S 2 Abr

RCU_FLAG_LPRST

low-power & £ #5 &

B3R reu_int_flag_enum

& 3-571. M#2EA reu_int_flag_enum

2AAE S DhReHA
RCU_INT_FLAG_IRC32KSTB IRC32KF & H Whs &
RCU_INT_FLAG_LXTALSTB LXTALRE 3 kR &
RCU_INT_FLAG_IRC16MSTB IRC16MA&E H Wihr &
RCU_INT_FLAG_HXTALSTB HXTALRR5E H Wb &
RCU_INT_FLAG_PLLSTB PLLARE H b &
RCU_INT_FLAG_PLLI2SSTB PLLI2SH & H Wikr &
RCU_INT_FLAG_PLLSAISTB PLLSAIfE H Wrr &
RCU_INT_FLAG_CKM HXTALHR % fH %€ B by 2
RCU_INT_FLAG_IRC48MSTB IRC48MASE 1 Wihr &
22K 7 reu_int_flag_clear_enum
2 3-572. th#KA rcu_int_flag_clear_enum
2AAE S DhReHid
RCU_INT_FLAG_IRC32KSTB_CL ) L
- IRC32KF& & H b £ iE bR
RCU_INT_FLAG_LXTALSTB_CL } L
- LXTALFE HBibs S5 BR
RCU_INT_FLAG_IRC16MSTB_C ) o
R IRC16M7ASFE H Wi bs 235 Bk
RCU_INT_FLAG_HXTALSTB_CL ) L
o HXTALES E H Wrbs 35 B

RCU_INT_FLAG_PLLSTB_CLR

PLLASE Wb 75 Bk

RCU_INT_FLAG_PLLI2SSTB_CL
R

PLLI2SHa & /1 Wrkr i kR

RCU_INT_FLAG_PLLSAISTB_CL
R

PLLSAIFEE F AR G35

RCU_INT_FLAG_CKM_CLR

I HL 28 F TR 5 T R

RCU_INT_FLAG_IRC48MSTB_C

LR

IRCA8MAE H W s 75 bk
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2% reu_int_enum
R 3-573. M(ZZKA! rcu_int_enum

FR R AR TheeHiR
RCU_INT_IRC32KSTB IRC32KF& & H 7
RCU_INT_LXTALSTB LXTALF & b
RCU_INT_IRC16MSTB IRC16M#& 52 Hh Wi fH g
RCU_INT_IRC48MSTB IRC48M#& 52 Hh Wi fH g
RCU_INT_HXTALSTB HXTALREE H B

RCU_INT_PLLSTB PLLAZE 91 W
RCU_INT_PLLI2SSTB PLLI2SH:7E Wt
RCU_INT_PLLSAISTB PLLSAIF: & 7

262K % rcu_osci_type_enum
# 3-574. Hr2E3% reu_osci_type_enum
2AAE S DiReHA
RCU_HXTAL AN AR AR 5 d
RCU_LXTAL ICTE AR 3 7
RCU_IRC16M M EF16M RCHR % %%
RCU_IRC48M W #B48M RCHR 2%
RCU_IRC32K W 32K RCHR % %
RCU_PLL_CK PLLHAHIR
RCU_PLLI2S_CK PLLI2SHFA3E
RCU_PLLSAI_CK PLLSAISFIZR
2K reu_clock_freq_enum
& 3-575. %K rcu_clock_freq_enum
2AAE S DhReHid
CK_SYS ARG of
CK_AHB AHBI
CK_APB1 APBLI
CK_APB2 APB2I}
K% rcu_deinit
B ¥reu_deinitdtliid WK 2% -
R 3-576. K rcu_deinit

Bl 840N rcu_deinit

RHRTE void rcu_deinit(void);

ThgediR HAIRCU
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Ve hs
AIEDE
MASH{in}
s 3¥{out}
p A=A
il

/* deinitialize the RCU */

rcu_deinit();

¥ rcu_periph_clock_enable
PR #¥rcu_periph_clock_enablefifiid I, F % -

R 3-577. ®H rcu_periph_clock_enable

AR rcu_periph_clock_enable
REUR void rcu_periph_clock_enable(rcu_periph_enum periph);
ThReR f e SN I il
SR AF
B A R
BMANSH{in}
periph RCUSME, Bk #3-567. #M2$K%hcu periph_enum
sz out}
R EI{E

4
[* enable the USARTO clock */
rcu_periph_clock_enable(RCU_USARTO);
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%t rcu_periph_clock_disable

PR %rcu_periph_clock_disabledffiik i, N %

R 3-578. B rcu_periph_clock_disable

R AR rcu_periph_clock_disable
R T void rcu_periph_clock_disable(rcu_periph_enum periph);
Thgedid W e SN BLI h
FethFAE
B F e
#MASH{in}
periph RCUSME, BAfiks# #3-567. #2K%hcu periph enum
i 2%{out}
& [EE

10

[* disable the USARTO clock */

rcu_periph_clock_disable(RCU_USARTO);

B rcu_periph_clock_sleep_enable

bR %rcu_periph_clock_sleep_enablefifiid I T 3 :

* 3-579. ¥ rcu_periph_clock_sleep_enable

R rcu_periph_clock_sleep_enable

BHETE void rcu_periph_clock_sleep_enable(rcu_periph_sleep_enum periph);

ThRkHR FEREARASA N, (RSB B

SR A

AL
MANSH{in}

periph RCU4MY, Z% Z3-568. M#2Ehcu periph sleep enum

2% {out}
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R AME

Blhn:

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

rcu_periph_clock_sleep_enable(RCU_CRC_SLP);

% rcu_periph_clock_sleep_disable

PR %rcu_periph_clock_sleep_disablediid Il %

& 3-580. B rcu_periph_clock_sleep_disable

R rcu_periph_clock_sleep_disable
RHE T void rcu_periph_clock_sleep_disable(rcu_periph_sleep_enum periph);
ThRedtid FERENRBER . BRAESMI BF
SR
AL
WANSH{in}
periph RCU4MNE, 2% #3-568. MZ28%hcu periph sleep enum
i H{out}
R EE

fl4n:
/* disable the CRC clock when in sleep mode */

rcu_periph_clock_sleep_disable(RCU_CRC_SLP);

K% rcu_periph_reset_enable

B ¥rcu_periph_reset_enablefffiik I T %

£ 3-581. B rcu_periph_reset_enable

R rcu_periph_reset_enable

RBURTE void rcu_periph_reset_enable(rcu_periph_reset_enum periph_reset);
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TifeRiid ffiesh i B AL
ViR s
5 1 FH PR 2
BASH{in}
periph_reset RCUSMNEE AL, 5% %3-569. #28%hcu periph reset enum
Atz {out}
& [HE{E
(LUE

/* enable SPIO reset */

rcu_periph_reset_enable(RCU_SPIORST);

B rcu_periph_reset_disable
P ¥rcu_periph_reset_disableffiid Il T %

F 3-582. B rcu_periph_reset_disable

R rcu_periph_reset_disable
R E T void rcu_periph_reset_disable(rcu_periph_reset_enum periph_reset);
B21): 2::p) raesh e 2 AL
i S s
B Al R
MASH{in}
periph_reset RCUSMEE L, 23 23-569. #2%hcu periph reset enum
2 {out}
& [ {E

it :
[* disable SPIO reset */
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rcu_periph_reset_disable(RCU_SPIORST);

% rcu_bkp_reset_enable

PR ¥ircu_bkp_reset_enableftiiR I, T -

3+ 3-583. B rcu_bkp_reset_enable

R rcu_bkp_reset_enable
R R TE void rcu_bkp_reset_enable(void);
Thgedid i BEBKP R L
VS s
AN
WANSH{in}
¥ Hi 2% {out}
IR EE

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

rcu_bkp_reset_enable();

B rcu_bkp_reset_disable
PR ¥rcu_bkp_reset_disablefifiid I, K % -

# 3-584. ¥ rcu_bkp_reset_disable

R rcu_bkp_reset_disable
BHETE void rcu_bkp_reset_disable(void);
Bl) K D% KrEEBKPE L
SR A
B R
MASH{in}
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Al sH{out}

B EE

54
/* disable the BKP domain reset */

rcu_bkp_reset_disable();

¥ rcu_system_clock_source_config
PR ¥rcu_system_clock_source_config#ifiit I N % -

# 3-585. B rcu_system_clock_source_config

R rcu_system_clock_source_config
RBRTE void rcu_system_clock_source_config(uint32_t ck_sys);
B21): i P Wie B 1 R G A
S i
B Al R
MASH{in}
ck_sys RG] BRI

RCU_CKSYSSRC |

EPECK_IRCLEMAT i N CK_SY SH £
RC16M

RCU_CKSYSSRC_

JEPFECK_HXTALK £ NCK_SYSH #hii
HXTAL

RCU_CKSYSSRC_

1EPECK_PLLPHE/E NCK_SYSH £
PLLP

S % out}

B EE

(LR
/* configure the CK_HXTAL as the CK_SYS source */
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rcu_system_clock_source_config(RCU_CKSYSSRC_HXTAL);

¥ rcu_system_clock_source_get

PR ¥rcu_system_clock_source_getffiid L F %

3+ 3-586. K rcu_system_clock_source_get

R rcu_system_clock_source_get
PR T uint32_t rcu_system_clock_source_get(void);
ThgedtiiR RN R G IR BRRS
VS s
AN
HAZH{in}
¥ Hi 2% {out}
AN
uint32_t A ACK SYSH 4
RCU_SCSS_IRC16
" #FCK_IRC16MAEACK SYSHT &
RCU_SCSS_HXTA
B ] B P CK_HXTALIEACK SYSH #iE
RCU_SCSS_PLLP 1L CK_PLLP{ENCK SYSH| £

Biltn.

uint32_t temp_cksys_status;
/* get the CK_SYS source */

temp_cksys_status = rcu_system_clock_source_get();

B rcu_ahb_clock_config
B ¥rcu_ahb_clock_configftiid L T %

R 3-587. K% rcu_ahb_clock_config

Bl 840N rcu_ahb_clock_config

BHETE void rcu_ahb_clock_config(uint32_t ck_ahb);
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TheeHR e B AHBI £ 717 S £
i s
Al R
WMASH{in}
ck_ahb AHBTI 53 ik 45

RCU_AHB_CKSYS
_DIVxX

WHECK_SYSIH4xsr4i (x=1, 2, 4, 8, 16, 64, 128, 256, 512)

¥ Hi 2% {out}

R EME

.

[* configure CK_SYS/128 */

rcu_ahb_clock_config(RCU_AHB_CKSYS_DIV128);

BR % rcu_apb1_clock_config

B #rcu_apb1_clock_configftiid L~ %

# 3-588. H# rcu_apb1_clock_config

R rcu_apbl_clock_config
RHETY void rcu_apb1_clock_config(uint32_t ck_apb1);
DhREHiA e B APBLIN £ 7513 sk 45
SeRE A
AL L
MANSH{in}
ck_apb1 APBLT /> Mk

RCU_APB1_CKAH
B_DIV1

i%E#ECK_AHBNCK_APB1

RCU_APB1_CKAH
B_DIV2

1 FCK_AHB / 225CK_APB1

RCU_APB1_CKAH

#%$ECK_AHB / 4CK_APB1
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B_DIV4

RCU_APB1_CKAH
B_DIV8

% CK_AHB / 84CK_APB1

RCU_APB1_CKAH
B_DIV16

#%$*CK_AHB / 16 5CK_APB1

#H 2% {out}

R AME

it

[* configure CK_AHB/16 as CK_APB1 */

rcu_apb1_clock_config(RCU_APB1_CKAHB_DIV16);

¥ rcu_apb2_clock_config

PR #¥rcu_apb2_clock_configftiik W, T %

3+ 3-589. K rcu_apb2_clock_config

AR rcu_apb2_clock_config
RBRTE void rcu_apb2_clock_config(uint32_t ck_apb?2);
B}z by Fic B APB2 4 143 Sl 1
SeRE A
AL L
WANSH{in}
ck_apb2 APB2T 43 #3d

RCU_APB2_CKAH
B_DIV1

1 CK_AHBHCK_APB2

RCU_APB2_CKAH
B_DIV2

#%FCK_AHB / 2yCK_APB2

RCU_APB2_CKAH
B_DIV4

#%£$CK_AHB / 4yCK_APB2

RCU_APB2_CKAH
B_DIV8

1% CK_AHB / 8 §CK_APB2
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RCU_APB2_CKAH
B_DIV16

i%$ECK_AHB / 16 CK_APB2

2% {out}

R AME

.

[* configure CK_AHB/8 as CK_APB2 */

rcu_apb2_clock_config(RCU_APB2_CKAHB_DIV8);

BR % rcu_ckout0_config

PR #rcu_ckoutO_configftiik LT %

£ 3-590. B rcu_ckout0_config

R rcu_ckoutO_config
R void rcu_ckout0_config(uint32_t ckoutO_src, uint32_t ckout0_div);
DhRe A Fic. B CKOUTOI £t %
SeRE A
AL L
MASH{in}
ckout0_src CK_OUTOM &bk 1%

RCU_CKOUTOSRC
_IRC16M

PEBE P 16M RCHR; 28 I 4

RCU_CKOUTOSRC
_LXTAL

PRI R AR S B (LXTALD

RCU_CKOUTOSRC

P g R AR I B (HXTAL)

_HXTAL
RCU_CKOUTOSRC
P PEPLLP I &
_CKPLL_PLLP
BMAZSH{out}
ckout0_div CK_OUTO 47 2%

RCU_CKOUTO_DIV

CK_OUTOZM i & %k
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x(x=1,2,3,4,5)

#H S {out}

B EE

Blhn:

[* configure the HXTAL as CK_OUTO clock source */

rcu_ckout0_config(RCU_CKOUTOSRC_HXTAL, RCU_CKOUTO0_DIV1);

B ¥ rcu_ckout1_config

B ¥rcu_ckout1_configftiid LR &

£ 3-591. EH rcu_ckout1_config

B rcu_ckoutl_config
RBRTE void rcu_ckoutl_config(uint32_t ckoutl_src, uint32_t ckoutl_div);
Bi):iz5 by Fic. B CKOUT LI ik 4%
SR
B Al R
WANSH{in}
ckoutl_src CK_OUTLI 4%

RCU_CKOUT1SRC
_SYSTEMCLOCK

PR G B

RCU_CKOUT1SRC
_PLLI2SR

EFEPLLI2SRIN &

RCU_CKOUT1SRC

PR ARG A B (HXTALD

_HXTAL
RCU_CKOUT1SRC
HEFEPLLPH &
_PLLP
BMASE{out}
ckoutl_div CK_OUTL1%fiigs

RCU_CKOUT1_DIV
x(x=1,2,3,4,5)

CK_OUTL1/M i &%k
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#H 2% {out}

B EE

Blhn:

[* configure the HXTAL as CK_OUT1 clock source */

rcu_ckout1_config(RCU_CKOUT1SRC_HXTAL, RCU_CKOUT1_DIV1);

¥ rcu_pll_config

B ¥rcu_pll_configfffiid W~ % :

# 3-592. B rcu_pll_config

B rcu_pll_config
T ErrStatus rcu_pll_config(uintSZ_t pll_:?rc, uint32_t pll_psc, uint32_t pll_n,
uint32_t pll_p, uint32_t pll_q);
TiRetid Fic B E PLLAS
ekt
RN
MASH{in}
pll_src PLLA Bk 35
RCU_P';;;RC—IRC IRC16MA LB APLL, PLLSAI, PLLI2SH 4 i 4 i
RCU‘PL:SLRC‘HXT HXTALRS #4733 APLL, PLLSAI, PLLI2SHH 4 f i fefr 5t
#MASH{in}
pll_psc HoFPLLE 81 43 A3 2 PLL VCORS £
uint32_t 2~63
WASH{in}
pll_n %I PLL VCO B gpJgfEsifg2IPLL VCO
uint32_t 64~500
BWMASE{in}
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pll_p PLL VCO# {3 #|PLLP
uint32_t 2,4,6,8
MASH(in}
pli_q PLL VCO4r#iif3 EIPLLQ
uint32_t 2~15
#H S {out}
R E{E
ErrStatus SUCCESS or ERROR
(LUE

* Configure the main PLL, PSC =8, PLL_N =240, PLL_ P=2,PLL_Q =5/

rcu_pll_config(RCU_PLLSRC_HXTAL,8,240,2,5);

B % rcu_plli2s_config
B ¥rcu_plli2s_configiffiid i~ % :

R 3-593. EH rcu_plli2s_config

€4 rcu_plli2s_config
RBRTE ErrStatus rcu_plli2s_config(uint32_t plli2s_n, uint32_t plli2s_r);
TiReftid Fic B PLLI2SH} 4f
Fe kAt
RN

MASH{in}
plli2s_n Xf PLLI2S VCO I8 445 2| PLLI2S VCO
uint32_t 50~500

BANSE{in}
plli2s_r X} PLLI2S VCO4r#iif3 #|PLLI2S R
uint32_t 2~7

iz out}
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B EE

ErrStatus

SUCCESS or ERROR

.

* configure the PLLI2S n = 100, PLLI2S r =2*/

rcu_plli2s_config(100, 2);

B % rcu_pllsai_config

B #reu_plisai_configfifiik W, -

#£ 3-594. B rcu_pllsai_config

[Ec @S rcu_pllsai_config
ErrStatus rcu_plisai_config(uint32_t pllsai_n, uint32_t pllsai_p, uint32_t
R BR T .
plisai_r);
TiRetid Fic B PLLSAIF} 4f
ekt
AN
MASH{in}
plisai_n XTPLLSAI VCO i8I {%4if3 FIPLLSAI VCO
uint32_t 50~500
MANSH{in}
plisai_p X} PLLSAI VCO4)#iif3 #|PLLSAI P
uint32_t 2~15
WANSH{in}
plisai_r X PLLSAI VCOZ434iif33PLLSAI R
uint32_t 2~7
AdSH{out}
R E{E
ErrStatus SUCCESS or ERROR

Biltn.
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* configure the PLLSAI n = 100, PLLSAI p =2, PLLSAlIr=2*/

rcu_pllsai_config(100, 2, 2);

B % rcu_rtc_clock_config
PR #rcu_rtc_clock_configdiliid I N % -

# 3-595. E# rcu_rtc_clock_config

R B FR rcu_rtc_clock_config
R void rcu_rtc_clock_config(uint32_t rtc_clock_source);
DRe A Fic B RTC ¥ L%
SR
AR
MASH{in}
rtc_clock_source RTCH] £ 1% £

RCU_RTCSRC_NO
NE

B b

RCU_RTCSRC_LX

TAL IEFECK_LXTALR #1/E ARTCHI I IR

RCU_RTCSRC_IRC

30K 1 FECK_IRC32KH & /E ARTCHIHS £

RCU_RTCSRC_HX

#EFECK_HXTALE# RTCDIV/E I i ARTC I 45
TAL_DIV_RTCDIV

¥ 2% {out}

R EME

fBiltn.

[* configure the RTC clock source selection */

rcu_rtc_clock_config(RCU_RTCSRC_IRC32K);

B % rcu_i2s_clock_config

BF %reu_i2s_clock_configftiid LN #:
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F 3-596. E¥ rcu_i2s_clock_config

R B FR rcu_i2s_clock_config
R void rcu_i2s_clock_config(uint32_ti2s_clock_source);
B1): b Fic B 12S I B IRt £
VRS s
AN
MANSH{in}
i2s_clock_source 2SI B

RCU_I2SSRC_PLLI
2S

PLLI2SHY 1% 3 A 12 SHJ 4t (g i b I

RCU_I2SSRC_I2S_
CKIN

AR 5| AN AN AL 3 1 2SI B R B

i S 4{out}

R EME

Biltn.

I* configure the 12S clock source selection */

rcu_i2s_clock_config(RCU_I2SSRC_PLLI2S);

B %L rcu_ck48m_clock_config

B #rcu_ck48m_clock_confighifiid Il T %

# 3-597. ¥ rcu_ck48m_clock_config

AR rcu_ck48m_clock_config
R HETE void rcu_ck48m_clock_config(uint32_t ck48m_clock_source);
Drfe R Fic. B CKA8MI I it ¢
VRS s
AL
MANSH{in}
ck48m_clock_sour CKABME £ 1%t £
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ce

RCU_CK48MSRC_
PLL48M

PLLASM# 1% 3% A CKABMIN & ) i b I

RCU_CK48MSRC_|
RC48M

IRCA8M i 1% CKASME 4l (1) i Al Y

#H 2% {out}

R AME

il
I* configure the CK48M clock source selection */

rcu_ck48m_clock _config(RCU_CK48MSRC_IRC48M);

¥ rcu_pll48m_clock_config

PR #rcu_pll48m_clock_configfitiidk W, T % :

* 3-598. K rcu_pll48m_clock_config

AR rcu_pll48m_clock_config
R E T void rcu_pll48m_clock_config(uint32_t pll48m_clock_source);
B5IN: Xy Fict B PLLASM 1 o} e i ¢
SeRE A
AL L
WANSH{in}

pll48m_clock_sour S
PLL4SME 4h il i %

ce

RCU_PLL48MSRC_
PLLQ

PLLQ#E %3 9 PLLASMI 4t Fry i 4 5

RCU_PLL48MSRC_
PLLSAIP

PLLSAIP#i% % PLLASMIRF 4 IS b Y5

S % out}

IR [EE
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LR
[* configure the PLL48M clock selection */

rcu_pll48m_clock_config(RCU_PLL48MSRC_PLLQ);

¥ rcu_timer_clock_prescaler_config

PR #¥rcu_timer_clock_prescaler_configftiid 1L T %

R 3-599. B rcu_timer_clock_prescaler_config

R rcu_timer_clock_prescaler_config
R T void rcu_timer_clock_prescaler_config(uint32_t timer_clock_prescaler);
B2): £ b i, & TIMERI i
SR
GALVEDE
WMASH{in}

timer_clock_presc s
| TIMERH 5L £¢
aler

RCU TIMER_PSC_| HI#CK_APBx = CK_AHB m# CK_APBXx=CK_AHB/2, CK_TIMERX =
MUL2 CK_AHB, #JCK_TIMERX = 2 x CK_APBxX

RCU_TIMER_PSC_| #I:CK_APBx = CK_AHB # CK_APBx=CK_AHB /2 #CK_APBxX =

MUL4 CK_AHB /4, CK_TIMERx = CK_AHB, 7|:r?I)_IJJCK_TlMERX =4 x CK_APBx
i S5 {out}
REE

4
[* configure TIMER clock source */

rcu_timer_clock_prescaler_config(RCU_TIMER_PSC_MUL4);

B % rcu_tli_clock_div_config

B #¥reu_tli_clock_div_configftiidk WL F % :
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# 3-600. ¥ rcu_tli_clock_div_config

R B FR rcu_tli_clock_div_config
R void rcu_tli_clock_div_config(uint32_t plisai_r_div);
TIReREA T B TLISM 3 R 30
ekt
AP
WANSH{in}
plisai_r_div TLIZH i & 5
RCU_PLLSAIR_DIV
- - PLLSAIR / 2
2
RCU_PLLSAIR_DIV
PLLSAIR / 4
4
RCU_PLLSAIR_DIV
PLLSAIR/8
8
RCU_PLLSAIR_DIV
PLLSAIR/ 16
16
i SH{out}

R EME

Biltn.
[* configure the TLI prescaler factor from PLLSAIR clock */

rcu_tli_clock_div_config(RCU_PLLSAIR_DIV4);

B ¥ rcu_flag_get
PR ¥rcu_flag_getfifiid L~ &

# 3-601. K¥ rcu_flag_get

B4R rcu_flag_get

BHETE FlagStatus rcu_flag_get(rcu_flag_enum flag);
ThRkHR SR E R e e i RO 1 52 VA

SR A
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AL

MASH{in}
flag IEh iR E MM E AR, 5% #3-570. ##¢FFhcu flag enum
2% {out}
B EME
FlagStatus SET i RESET
4

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

}

¥ rcu_all_reset_flag_clear

i%reu_all_reset_flag_cleardiid . T %:

£ 3-602. KH rcu_all_reset_flag_clear

AR rcu_all_reset_flag_clear
R void rcu_all_reset_flag_clear(void);
TheeHd THERRETE 2 AR E AL
it g
A8 F i
WANSH{in}
¥ 2% {out}
& EI{E

4
[* clear all the reset flag */
rcu_all_reset_flag_clear();
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¥ rcu_interrupt_flag_get

PR ¥rcu_interrupt_flag_getiffiid W F %

R 3-603. B rcu_interrupt_flag_get

R rcu_interrupt_flag_get
R R TE FlagStatus rcu_interrupt_flag_get(rcu_int_flag_enum int_flag);
ThReHnR SRHRER A 5 v IR L 2 o Db i
SR A
B A R
WMASH{in}
int_flag Tl A CKMIG &, 2% #3-571. #2$¥Fhcu int_flag _enum
¥ Hi 2% {out}
IR E{E
FlagStatus SET &= RESET
(ZLAE

I* get the clock stabilization interrupt flag */

if(SET == rcu_interrupt_flag_get(RCU_INT_FLAG_HXTALSTB)){

}

B % rcu_interrupt_flag_clear
B ¥reu_interrupt_flag_clearftfiid L N %

R 3-604. EH rcu_interrupt_flag_clear

B AT rcu_interrupt_flag_clear
REURTE void rcu_interrupt_flag_clear(rcu_int_flag_clear_enum int_flag_clear);
ThRestid T % v Wb R R BE 2 AR
FeRF M
AR
BANSE{in}
int_flag_clear b A e AR S TP i bR G5 bR, 5% F3-572. p2KBH
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rcu_int flag clear enum

#H S {out}

B EE

LR
[* clear the interrupt HXTAL stabilization interrupt flag */

rcu_interrupt_flag_clear(RCU_INT_FLAG_HXTALSTB_CLR);

¥ rcu_interrupt_enable

PR #rcu_interrupt_enablef#id L 3&:

3+ 3-605. K rcu_interrupt_enable

R B rcu_interrupt_enable
RER T void rcu_interrupt_enable(rcu_int_enum stab_int);
B21): i P A BRI £ AR 52 T
VS
B Al R
MASH(in}
stab_int WA e e, 2% #3-573. #2EXEMhcu_int_enum
miiZ%{out}
IR EME

4
[* enable the HXTAL stabilization interrupt */

rcu_interrupt_enable(RCU_INT_HXTALSTB);

B % rcu_interrupt_disable

B ¥rcu_interrupt_disablefifiik W, F %
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% 3-606. E ¥ rcu_interrupt_disable

R B FR rcu_interrupt_disable
R void rcu_interrupt_disable(rcu_int_enum stab_int);
ThRedid K BRI pdAS E
Jo A
AN
MANSH{in}
stab_int I ehAasE T, 2% 2#3-573. M2 %hcu int_enum
i S%{out}
R E{E
Bt

[* disable the HXTAL stabilization interrupt */

rcu_interrupt_disable(RCU_INT_HXTALSTB):

B % rcu_Ixtal_drive_capability_config
B ¥rcu_lIxtal_drive_capability_configffiid .~ % :

#F 3-607. K% rcu_Ixtal_drive_capability_config

B AT rcu_lIxtal_drive_capability_config
KB void rcu_Ixtal_drive_capability_config(uint32_t Ixtal_dricap);
TiReftid Fit B LXTALIR B 6 /7
Vi {as
A A F R
BWASH{in}
Ixtal_dricap LXTALSRZh&E
RCU_LXTAL_LOW
553K 5 e
DRI
RCU_LXTAL_HIGH
- - IR B RE
DRI
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#H 2% {out}

B EE

LR
[* configure the LXTAL drive capability */

rcu_lIxtal_drive_capability_config(RCU_LXTAL_LOWDRI);

¥ rcu_osci_stab_wait

R #rcu_osci_stab_waitdifiid W, T %

# 3-608. ¥ rcu_osci_stab_wait

R rcu_osci_stab_wait
RBRTE ErrStatus rcu_osci_stab_wait(rcu_osci_type_enum osci);
B21): i P EAFHRY o R b A B AL BR G, A8 R IR A N
S i
B A R rcu_flag_get
MASH{in}
osci R #BAL, 5% #3-574. HZEHEHhcu osci_type enum
¥ 2% {out}
& [EE
ErrStatus SUCCESS & ERROR

Biltn.

/* wait for oscillator stabilization flag */

if(SUCCESS == rcu_osci_stab_wait(RCU_HXTAL)X
}

B % rcu_osci_on

R ¥rcu_osci_onithiik WL N -
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# 3-609. E# rcu_osci_on

REBHR rcu_osci_on
R void rcu_osci_on(rcu_osci_type_enum o0sci);
Thefid IR 25
Jo A
AN
MANSH{in}
osci Gk, 5% F3-574. MK Bhcu osci type enum
i S%{out}
R E{E

it

/* turn on the high speed crystal oscillator */

rcu_osci_on(RCU_HXTAL);

BR% rcu_osci_off

B ¥rcu_osci_offfifiid L N3

* 3-610. E¥ rcu_osci_off

AR rcu_osci_off
R void rcu_osci_off(rcu_osci_type_enum osci);
TheeHid KPR
Fe Rk AF
B F R4
MASH{in}
osci WA KA, 5% 73-574. M2 hcu osci type enum
s H{out}
AL
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Blhn:

[* turn off the high speed crystal oscillator */

rcu_osci_off(RCU_HXTAL);

¥ rcu_osci_bypass_mode_enable

P ¥rcu_osci_bypass_mode_enablefffiik I, %

3+ 3-611. HH rcu_osci_bypass_mode_enable

R rcu_osci_bypass_mode_enable
RBRTE void rcu_osci_bypass_mode_enable(rcu_osci_type_enum osci);
B21): i P f RER 7 @ I o 55 iR A
SR AMF HXTALENBKLXTALEN S 75 fif GE 5 s ) B 5% i 8 2l e S A6r
R %
WMASH{in}
osci R #RA, 5% &3-574. M3 Fhcu osci _type enum
RCU_HXTAL T AR AR
RCU_LXTAL IGHR A AR 3 o
i H{out}
R EE

fl4n:
[* enable the high speed crystal oscillator bypass mode */

rcu_osci_bypass_mode_enable(RCU_HXTAL);

Bi# rcu_osci_bypass_mode_disable
P ¥rcu_osci_bypass_mode_disablefiiit I, N % -

R 3-612. KH rcu_osci_bypass_mode_disable

R rcu_osci_bypass_mode_disable

RHETY void rcu_osci_bypass_mode_disable(rcu_osci_type_enum osci);
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ThRedid B BB PR 7 25 I b 5% R A =
i Ji HXTALENELLXTALEN B 7E {8 BEHIR 57 & i B 55 B AR 3T S A7
A NERSE
WMASH{in}
osci WG HAER, 5% £3-574. HZEHFhcu osci_type enum
RCU_HXTAL R A AR 2%
RCU_LXTAL 33 R ARV 4%
A S8 {out}
R E{E

it

[* disable the high speed crystal oscillator bypass mode */

rcu_osci_bypass_mode_disable(RCU_HXTAL);

¥ rcu_hxtal_clock_monitor_enable

Bk #rcu_hxtal_clock_monitor_enablefifiit i, T %

# 3-613. E# rcu_hxtal_clock_monitor_enable

AR rcu_hxtal_clock_monitor_enable
RBRTE void rcu_hxtal_clock_monitor_enable(void);
TiReftid 5 B HX T AL IR ol g 11 2
Vi {as
B A R
WASH{in}
2% {out}
& EIE
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54
/* enable the HXTAL clock monitor */

rcu_hxtal_clock_monitor_enable();

% rcu_hxtal_clock_monitor_disable

Bk %rcu_hxtal_clock_monitor_disabledfiik It~ #:

R 3-614. B rcu_hxtal_clock_monitor_disable

R rcu_hxtal_clock_monitor_disable
RBRTE void rcu_hxtal_clock_monitor_disable(void);
Thged W BEHXT AL i 1 1R o
VS s
AN
HAZH{in}
¥ HiZ2H{out}
& EE

il -
/* disable the HXTAL clock monitor */

rcu_hxtal_clock_monitor_disable();

BR# rcu_irc16m_adjust_value_set
B #rcu_irc16m_adjust_value_setfiif L N3

# 3-615. ¥ rcu_irc16m_adjust_value_set

R rcu_irc16m_adjust_value_set
RBETY void rcu_irc16m_adjust_value_set(uint8_t irc16m_adjval);
bR BHE N EL6MHZ RCHR 1 2 i £ i B4
VRS s

AL
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WASH{in}

Irc16m_adjval

IRC16Mifi %t (0F|OX1F [a])

#H S {out}

R AME

Blhn:

/* set the IRC16M adjust value */

rcu_irc16m_adjust_value_set(0x10);

¥ rcu_spread_spectrum_config

Bk %rcu_spread_spectrum_configfiiidk Il T 2 :

& 3-616. B rcu_spread_spectrum_config

type

B rcu_spread_spectrum_config
T void rcu_spread_spectrum_config(u.int32_t spread_spectrum_type, uint32_t
modstep, uint32_t modcnt)
B21): 2::p) Fic B 47 i il
Fe R
B H R
WMASH{in}
spread_spectrum_ PLLA™ 451178 1| 24 700 i %

RCU_SS_TYPE_CE

o GIIVE

NTER
RCU_SS_TYPE_D ‘ i
R T4
OWN
BWASH{in}
modstep I o7 I B P LA™ 5007 1) it 28 415 e
uint32_t 0 ~ OX7FFF, j# & modstep * modcnt <= 2715 - 1

HMASH{in}
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modcnt T o7 e PLLA S50 ] il 28 451
uint32_t 0 ~ OX1FFF, jifi /£modstep * modcnt <=2715 - 1
i S 4{out}
IR EE

Blhn:

[* configure PLL spread_spectrum */

rcu_spread_spectrum_config(RCU_SS_TYPE_CENTER, 0x0F,0x0F);

¥ rcu_spread_spectrum_enable

Bk %trcu_spread_spectrum_enabledfiiR I, T %

R 3-617. B rcu_spread_spectrum_enable

R rcu_spread_spectrum_enable
RBRTE void rcu_spread_spectrum_enable(void);
ThgesiR R I il
Vi {as
5% 1R FH e
WMANSH{in}
¥ 2% {out}
& EE

i

[* enable the PLL spread spectrum modulation */

rcu_spread_spectrum_enable();

K% rcu_spread_spectrum_disable

PR #¥rcu_spread_spectrum_disablefifiid I, F %
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# 3-618. B# rcu_spread_spectrum_disable

R rcu_spread_spectrum_disable
R void rcu_spread_spectrum_disable(void);
Thefid A% 1L S5 )
Jo A
AN
NS H{in}
i S%{out}

IR B

it

[* disable the PLL spread spectrum modulation */

rcu_spread_spectrum_disable();

B %L rcu_voltage_key_unlock

B ¥rcu_voltage_key unlock ik It~ &

# 3-619. EK# rcu_voltage_key_unlock

AR rcu_voltage_key_unlock
R void rcu_voltage_key_unlock (void);
ThgesiR A, P YR 2 A7 2
Vi {as
A A F R
BWASH{in}
2% {out}
R [EE
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LR
/* unlock the voltage key register */

rcu_voltage key unlock();

¥ rcu_deepsleep_voltage_set

P #¥rcu_deepsleep_voltage_setiliid i, % :

R 3-620. K rcu_deepsleep_voltage_set

R rcu_deepsleep_voltage_set
RBRTE void rcu_deepsleep_voltage_set(uint32_t dsvol);
B2 i b BBV P AR AR = R A
SR
AL
WMASH{in}
dsvol TR PR M MRS 5 T

RCU_DEEPSLEEP
_V_0

FEUR L ERAS 3R PO HL S sk

RCU_DEEPSLEEP
V1

FEIRFEREIRIL T WA HE N (BREME - 0.1 V. OB D

RCU_DEEPSLEEP
V.2

FEIRFEREIRIL T WA HE N (BREME - 0.2) V OB D

RCU_DEEPSLEEP
_V_3

FEAREHEIRA U F WAL LY (BEE - 0.3) vV CAR@IUE D

i S5 {out}

IR [EE

(LR
/* set the deep-sleep mode voltage */

rcu_deepsleep_voltage set(RCU_DEEPSLEEP_V_1);
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¥ rcu_clock_freq_get

PR #rcu_clock_freq_getfffiik W T3

R 3-621. BH rcu_clock_freq_get

R rcu_clock_freq_get
R R TE uint32_t rcu_clock_freq_get(rcu_clock_freq_enum clock);
ThReHnR IRIURGiR o, 2
SR A
B A R
WMASH{in}
clock SR B, 5% 73-575. M HMhcu clock freq enum
¥ Hi 2% {out}
B EE
ck_freq RGN B AHBS £/ APBLIN AP B2 i 4 %

it
uint32_t temp_freq;
I* get the system clock frequency */

temp_freq = rcu_clock _freq_get(CK_SYS);

3.22. RTC

S P RTCl 4 FVERT B0 E T A7 TRtk P (RTCHLER , B8 —AN32067 1 Sk 238
— AR AR . AR L RTCI AL B 27 A7 8% . 37173.22. 138 TRTCIH %
Fep3, #113.22. 2% RTCE R BT 3 .

3.22.1. MR AR

RTCAHAF#s AR W N RN
# 3-622. RTC R

R R

RTC_TIME ) [A) 27 A7 %
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FHMAR FHEMR
RTC_DATE H )2 fr e
RTC_CTL il ar A7 2%
RTC_STAT RETFEER
RTC_PSC o> I A A7 A
RTC_WUT NG B 7 FoF 38 A 7 2%

RTC_ALRMOTD PO 1) H BA 27 47 35
RTC_ALRM1TD I b LIS [A) 1 35 A7 4%
RTC_WPK 5 RIPYIRL AT AF A
RTC_SS D 25 A7 25
RTC_SHIFTCTL AL AT A
RTC_TTS I TN [6) 2 A7 23
RTC_DTS (1R H a5 A7 9%
RTC_SSTS I TR D B A7 23
RTC_HRFC 1 AR A M BT A7 2%
RTC_TAMP RN
RTC_ALRMOSS AP O 7D 75 77 4%
RTC_ALRM1SS [ th R 2 e
e
3.222. MREREEER
RTCPE s 85 R0 TR s -
# 3-623. RTC EEEH
PR A4 TR FE R R
rtc_deinit SHRIRTC KR 27474
rtc_init WIIELRTCH 1748
rtc_init_mode_enter HENRTCHC B #5554
rtc_init_mode_exit 1B RTCH B #3
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PE R A R

P iR

rtc_register_sync_wait

LERTCA A2 (RTC_TIME. RTC_DATE)SRTCHIAPBH &
[F)25 3 B 73 (78 E T

rtc_current_time_get SR i H A 1]
rtc_subsecond_get IRECY |7 ERHME
rtc_alarm_config fi B RTCIH &
rtc_alarm_subsecond_config i B RTCIH v Fp
rtc_alarm_get FRELRTCIH &
rtc_alarm_subsecond_get REXRTCIH & W AD
rtc_alarm_enable {FERTCIH #h
rtc_alarm_disable KAERTCIH &h
rtc_timestamp_enable fHBERTCHY [ %K
rtc_timestamp_disable K AERTCIH )%

rtc_timestamp_get

SRIURTCI [ 8k [ A H 3]

rtc_timestamp_subsecond_get

FREXRTCHY 8] 831 F0

rtc_timestamp_pin_map RTCH [ 8 N\ Bl S 1%t 4%
rtc_tamper_enable  BEAR AL
rtc_tamper_disable KRR A

rtc_tamperQ_pin_map tamperO%ir A\ Wbt i £
rtc_interrupt_enable {FERTCH
rtc_interrupt_disable KAERTCHI
ric_flag_get FIMRTCHRENL
rtc_flag_clear ERRTCHR G
rtc_alarm_output_config e B RTCIH B4
rtc_calibration_output_config fic B RTCR: it 1% 4%

rtc_hour_adjust

I TE 2R 1A) 3G Ek g — AN & N B A R4 A
Fief

rtc_second_adjust

T BERTC 24 i I 1) P D BRI A

rtc_bypass_shadow_enable

fERERTCR T A f7 4%
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s i

P iR

rtc_bypass_shadow_disable

KAERTCHR o7 77 4%

rtc_refclock_detection_enable

EHERTC S B I B I 2 fie

rtc_refclock_detection_disable

FHERTCS 2 I ke i D e

rtc_wakeup_enable

fERERTC [ Zh M D g

rtc_wakeup_disable

RRERTC E iR Tk

rtc_wakeup_clock_set

& B RTC E 5 Wi & i 2 1) £

rtc_wakeup_timer_set B B M E I 25E

rtc_wakeup_timer_get SR E 2l i B 258
rtc_smooth_calibration_config fic B RTC i R v
rtc_coarse_calibration_enable {FRERTCH R HE
rtc_coarse_calibration_disable JHERTCHR HE
rtc_coarse_calibration_config o B RTCHLR:

ZE¥4K rtc_parameter_struct

R 3-624. ZHJK rtc_parameter_struct

Member name

Function description

year RTCH43H: 0x0 - 0x99(BCDH# =)
month RTCH 4
date RTCH #{#: 0x1 - 0x31(BCD# =)
day_of week RTCEHME
hour RTC /MiH
minute RTC%r#f1: 0x0 - 0x59(BCD#% X))
second RTCHE: 0x0 - 0x59(BCD#% )

factor_asyn

RTC—25 43454 00 - OX7F

factor_syn

RTC[E 44 Ox0 - OX7FFF

am_pm

RTC AM/PM{&

display_format

RTCH &) #% =X,
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ZE¥4E rtc_alarm_struct

F 3-625. Z5fy{k rtc_alarm_struct

Member name

Function description

alarm_mask

RTC il £ B ki

weekday_or_date

FRERTCIHH B2 H it 2 2111

alarm_day

RTCI# i H 1918 2 391 LA

alarm_hour

RTC & /NisHH

alarm_minute

RTCH %4> £i{#: 0x0 - 0X59(BCDH#% =)

alarm_second

RTCH & FL % {#: 0x0 - 0X59(BCDH# X))

am_pm

RTC i &h AM/PMEUE

ZEHI4K rtc_timestamp_struct

# 3-626. Z5H{E rtc_timestamp_struct

Member name

Function description

timestamp_month

RTCH] 8k H 1318

timestamp_date RTC H} )&k H{E: 0x1 - 0x31(BCD #%xX)
timestamp_day RTCHF [A] 2 HIE
timestamp_hour RTCHY [A] &k /N {E

timestamp_minute

RTCI [a] #7345 0x0 - Ox59(BCD#% )

timestamp_second

RTCH (a1 B ${E: 0x0 - 0X59(BC #%3X)

am_pm

RTCIH} [A]ELAM/PMEH

ZEHJ4K rtc_tamper_struct

R 3-627. Z5H4K rtc_tamper_struct

Member name

Function description

tamper_source

RTCR AAL IR

tamper_trigger

RTCARZN FA R figh 3

tamper_filter

RTC R NS el 76 HLT-A5 0 39 1) 5 2 DI SR AR IEL

tamper_sample_freq

uency

RTCAZ A A LA SR ) SRAE A
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tamper_precharge_ N .
RTCHE Hi, & Ho P I S 1] ) 13 72 H D e

enable

tamper_precharge_t N N
. RTCAZ N A B~ AS DU SR A 0 78 LIS T], - SR e L D e A

tamper_with_timest e
RTCR NS A 18] 8

amp

B3 rtc_deinit
BR Hrte_deinitfiiid W, T %

# 3-628. EH rtc_deinit

R TK rtc_deinit
Eig- gkl ErrStatus rtc_deinit(void);
DiReHR HAL K RTCH 78
VRS i -
AN .
WASH{in}
¥ 2% {out}
IR EE
ErrStatus ERROR or SUCCESS

Biltn.
I* reset most of the RTC registers*/

ErrStatus error_status = rtc_deinit();

R rtc_init
PR i rte_initfid WL R R

£ 3-629. KH rtc_init

PR FR rtc_init

rrStatus rtc_init(rtc_parameter_struct* rtc_initpara_struct);
PRERE ErrStatus rtc_init(rt ter_struct* rtc_init truct)
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ThReHR VI RTCH 17 4%
vRiS St -
B F R ]
WMASH{in}
rtc_initpara_struct VI a5 AA, ZER IR R 51 5%
#H S {out}
R E{E

it

[* initialize RTC registers */
rtc_parameter_struct rtc_initpara;
rtc_interrupt_disable(RTC_INT_SECOND);
rtc_initpara.factor_asyn = prescaler_a;
rtc_initpara.factor_syn = prescaler_s;
rtc_initpara.year = 0x16;
rtc_initpara.day_of week = RTC_SATURDAY,;
rtc_initpara.month = RTC_APR;
rtc_initpara.date = 0x30;
rtc_initpara.display_format = RTC_24HOUR;
rtc_initpara.am_pm = RTC_AM,;

rtc_init(&rtc_initpara);

B % rtc_init_mode_enter

Bk #rtc_init_mode_enterfifiid W, T %

R 3-630. K rtc_init_mode_enter

B R rtc_init_mode_enter
ERHRRY ErrStatus rtc_init_mode_enter(void);
ThReshiid BEARTCHI A AR R
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it o
4 18 FH R 4
WASH{in}
2% {out}
IR BlE
ErrStatus ERROR or SUCCESS

it :
/* enter RTC init mode */

ErrStatus error_status = rtc_init_mode_enter ();
¥ rtc_init_mode_exit

PR #rte_init_mode_exitfiiR LT %

£ 3-631. B rtc_init_mode_exit

R rtc_init_mode_exit
BRURTY void rtc_init_mode_exit(void);
DhRediR BHRTCHIA AR
Se At
5% 1R FH e
WANSH{in}
¥ 2% {out}
& EI{E

4
[* exit RTC init mode */
rtc_init_mode_exit( );
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¥ rtc_register_sync_wait

B #rtc_register_sync_waitiifiik WL N % -

R 3-632. K rtc_register_sync_wait

R IR rc_register_sync_wait

PRARRY ErrStatus rtc_register_sync_wait(void);

Digethig SAFRTCH#2#5(RTC_TIME. RTC_DATE)5RTCHIAPBIN #f [A25 ) HLE 7-3F

AR

VRLT Has -

AP .
WANSH{in}
¥ Hi 2% {out}
& Bl

i1

[*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 ();

BR# rtc_current_time_get

B #rtc_current_time_getfiiid Il F %

# 3-633. EKH rtc_current_time_get

R TR rtc_current_time_get
PR R void rtc_current_time_get(rtc_parameter_struct* rtc_initpara_struct);
TRedhid SRICA A FI B ) 0 H 3
Setak A -
AL -
MANSH{in}
rtc_initpara_struct WG WA, SRR 5 52
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#H 2% {out}

B EE

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

rtc_current_time_get (&rtc_initpara_struct);

K% rtc_subsecond_get

PR #rtc_subsecond_getifiik W T % :

+ 3-634. KH rtc_subsecond_get

R TK rtc_subsecond_get
R HR R uint32_t rtc_subsecond_get(void);
DyRediR SREL 2 1 W AME
oAt -
B F R )
BMANSH{in}
#is%{out}
R EI{E
uint32_t 4 1(7 [ I A2 {1 (0x00-0XFFFF)
4

[*get current subsecond value*/

uint32_t sub_second = rtc_subsecond_get();

B % rtc_alarm_config

B #rtc_alarm_configfiiid WL T £
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# 3-635. K# rtc_alarm_config

REAZ TR rtc_alarm_config
BREUR T void rtc_alarm_config(uint8_t rtc_alarm, rtc_alarm_struct* rtc_alarm_time);
ThReHiR AiC ERTCIH
Sathak M -
GIEEE -
MANSH{in}
rtc_alarm I 1
RTC_ALARMO %0
RTC_ALARM1 i 1
MANZH{in}

rtc_alarm_time

WP, SRR 5% £ 3-625. LHHvtc_alarm struct

¥ HiZ2H{out}

R EME

Biltn.

[*rtc_alarm_config*/

rtc_alarm_struct rtc_alarm_time;

rtc_alarm_config (&rtc_alarm_time);

B % rtc_alarm_subsecond_config

B %¥rtc_alarm_subsecond_configftiid I T %

R 3-636. K rtc_alarm_subsecond_config

B Z K rtc_alarm_subsecond_config
R void rtc_alarm_subsecond_con-fig(uints_t rtc_alarm, uint32_t
mask_subsecond, uint32_t subsecond)
ThReHR e B RTC I 4 8L AME
VRS i -
A F R -
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MASH(in}
rtc_alarm I o 12k 8
RTC_ALARMO LR
RTC_ALARM1 i1
WASH{in}
mask_subsecond (7] 4 IV B0 5 i 5
RTC_MASKSSC 0 14 B B B

RTC_MASKSSC_1_14

PE#RTC_ALRMOSS_SSC[14:1], SSC[OJfzA T [a] UL AL

RTC_MASKSSC 2 14

BEiZRTC_ALRMOSS_SSC[14:2], SSC[1:0]{ T i [a] UL

RTC_MASKSSC_3 14

JF#RTC_ALRMOSS_SSC[14:3], SSCI[2:0]{z T It} /&l ILAL

RTC_MASKSSC 4 14

BEiZRTC_ALRMOSS_SSC[14:4], SSC[3:0]{ T i [a] UL

RTC_MASKSSC 5 _14

BEiZRTC_ALRMOSS_SSC[14:5], SSC[4:0]{ T i [a] UL

RTC_MASKSSC_6_14

BE#IRTC_ALRMOSS_SSC[14:6], SSCI[5:0]4i T i [a] VLT

RTC_MASKSSC_7_14

FiltRTC_ALRMOSS_SSC[14:7], SSC[6:0]1zH i ] VLR

RTC_MASKSSC_8 14

JE#IRTC_ALRMOSS_SSC[14:8], SSCI[7:0]fz T Al UTHL

RTC_MASKSSC 9 14

BiiRTC_ALRMOSS_SSC[14:9], SSC[8:0]fz H T fa] ULHL

RTC_MASKSSC_10_1
4

FiizRTC_ALRMOSS_SSC[14:10], SSC[9:0]f% i [l JLED

RTC_MASKSSC 11 1
4

BEiZRTC_ALRMOSS_SSC[14:11], SSC[10:0]47 i i [&] UL i

RTC_MASKSSC 12 1
4

BFiRTC_ALRMOSS_SSC[14:12], SSC[11:0]fizF T [a] FGFL

RTC_MASKSSC 13 1
4

BEiZRTC_ALRMOSS_SSC[14:13], SSC[12:0]47 i &) UL K

RTC_MASKSSC_14

FizRTC_ALRMOSS_SSC[14], SSC[13:0]z /T i A ILA

RTC_MASKSSC_NON
E

TG, SSC[14:0)67H T ia VLR

BANSE{in}

subsecond

Ii] £k T 5 {2 (0000 - OX7FFF)

wHSH{out}
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R AME

Blhn:

[*configure subsecond of RTC alarm0*/

rtc_subsecond_config(RTC_ALARMO, RTC_MASKSSC_9 14, 0x7FFF);

B rtc_alarm_get

P Hrtc_alarm_getiffiid W R %

R 3-637. K rtc_alarm_get

B rtc_alarm_get
Big- gLRit) void rtc_alarm_get(uint8_t rtc_alarm, rtc_alarm_struct* rtc_alarm_time);
DiReHiR SREXRTCIi
Sovhk At -
A FH B -
WANSH{in}
rtc_alarm I e
RTC_ALARMO [THEE0)
RTC_ALARM1 I e 1
i H{out}
rtc_alarm_time AP SRk, SRR R 5% F 3-625. Zfyfrtc_alarm_ struct
R EE

fBiltn.
/* get RTC alarmQ*/

rtc_alarm_get (RTC_ALARMO, &rtc_alarm_time);

B % rtc_alarm_subsecond_get

P ¥rtc_alarm_subsecond_getiifiid i, K % :

523




Z

GigaDevice

GD32F4xx [E1F A H a5

# 3-638. ¥ rtc_alarm_subsecond_get

REZ TR rtc_alarm_subsecond_get
BREUR T uint32_t rtc_alarm_subsecond_get(uint8_t rtc_alarm);
ThReHiR BRIXRTCi] o WA L
Sathak M -
GIEEE -
MANSH{in}
rtc_alarm I A 3
RTC_ALARMO I 440
RTC_ALARM1 I i 1
#HiZ${out}
& B {H
uint32_t RTC [il#h FF#>E (0x0-0x3FFF)

it
/*get RTC alarm0 subsecond*/

uint32_t subsecond =

¥ rtc_alarm_enable

PR ¥rtc_alarm_enablefffiik W, T %

* 3-639. E¥ rtc_alarm_enable

rtc_alarm_subsecond_get(RTC_ALARMO);

R rtc_alarm_enable
BRHR R void rtc_alarm_enable(uint8_t rtc_alarm);
ThReHiR fERERTC b
Setak A .

A FH R 5 -

MANSH{in}
rtc_alarm [k BriEEs
RTC_ALARMO I £H0
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RTC_ALARM1

AN

2% {out}

R AME

Bt
[*enable RTC alarm0*/

rtc_alarm_enable(RTC_ALARMO);

B rtc_alarm_disable

PR #rtc_alarm_disablefiiid I, T %

# 3-640. B rtc_alarm_disable

R TK rtc_alarm_disable

Big- gLRit) ErrStatus rtc_alarm_disable(uint8_t rtc_alarm);

DiReHiR K AERTC ] i

SothkA -

AR -
MANSH{in}

rtc_alarm I A 3
RTC_ALARMO [THEE0)
RTC_ALARM1 I e 1

i H{out}
& [ {E
ErrStatus ERRORE{SUCCESS

it

[*disable RTC alarm1*/

ErrStatus error_status = rtc_alarm_disable(RTC_ALARMO);
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¥ rtc_timestamp_enable

B rcan_initfid W R 2.

R 3-641. B rtc_timestamp_enable

R IR rtc_timestamp_enable
PRARRY void rtc_timestamp_enable(uint32_t edge);
IhReHA fi BERTCH R 8%
VRLT Has -
M FH R4 -
HAZSH{in}
edge T 5 AR i i fs A T ) A U
RTC_TIMESTAMP_RIS \ \
b T R B TR B SR AR U
ING_EDGE
RTC_TIMESTAMP_FA
- - T BRE R B TRV R A RO
LLING_EDGE
¥ HiZ2H{out}
& BB

it

[*enable RTC time-stamp*/

rtc_timestamp_enable (RTC_TIMESTAMP_RISING_EDGE);

¥ rtc_timestamp_disable

BR ¥rtc_timestamp_disablefiiic W, T %

R 3-642. K rtc_timestamp_disable

B R rtc_timestamp_disable
BRBURTY void rtc_timestamp_disable(void);
TRedhid R AERTCHT AJ K
yRiS I )

A A R )
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WASH{in}

#H S {out}

R AME

LR
[*disable RTC time-stamp*/

rtc_timestamp_disable ();

¥ rtc_timestamp_get

BF #rtc_timestamp_getfiid WL N 3.

R 3-643. KH rtc_timestamp_get

B rtc_timestamp_get
Eig- gkl void rtc_timestamp_get(rtc_timestamp_struct* rtc_timestamp);
TiRestiR HRHXRTCI [ BRI (8] AT H 49
etk -
A FH R 5 -
MASH(in}
miiZ%{out}

rtc_timestamp

IRk s M A, ZEFiR ik R 5% F 3-626. L #/Hrtc_timestamp struct

R EME

4
/* get RTC timestamp time and date */
rtc_timestamp_struct rtc_timestamp;

rtc_timestamp_get(& rtc_timestamp);
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¥ rtc_timestamp_subsecond_get

PR #rtc_timestamp_subsecond_getfifiid I N % -

R 3-644. B rtc_timestamp_subsecond_get

R IR rtc_timestamp_subsecond_get
PRARRY uint32_t rtc_timestamp_subsecond_get(void);
DiReHER IREXRTCHY [ BT FE
VRLT Has -
M FH R4 -
HAZSH{in}
¥ Hi 2% {out}
pAE
uint32_t RTCHY B P FME

il
/* get RTC time-stamp subsecond */

uint32_t subsecond = rtc_timestamp_subsecond_get();

¥ rtc_timestamp_pin_map

PR #rtc_timestamp_pin_map#iid i K%

# 3-645. EH rtc_timestamp_pin_map

REZ IR rtc_timestamp_pin_map
Zg- gbRit] void rtc_timestamp_pin_map(uint32_t rtc_af);
TRedhid I ) B N PR S3 16
Setak A -
A FH R 5 -
MANSH{in}
rtc_af LN iprit e
RTC_AFO_TIMESTAM B (]384 A\ iU BIRTC_AFO
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P

RTC_AF1_TIMESTAM
P

i T B A LS BIRTC_AFL

2% {out}

B EE

.

/* RTC_AFO0 use for timestamp */

rtc_timestamp_pin_map (RTC_AFO0_TIMESTAMP);

R ¥ rtc_tamper_enable

PR #rtc_tamper_enableftfiik I T %

# 3-646. K rtc_timestamp_enable

R TK rtc_tamper_enable
R HR R void rtc_tamper_enable(rtc_tamper_struct* rtc_tamper);
DhReHER FERERTCIZ KGN
SovhkA -
L NERE -
MASH{in}
rtc_tamper tamperfb it ik, SEHIER RS F 3-627. L Hrtc_tamper_struct
i H{out}
R EME

(LR
/* enable RTC tamper */
ric_tamper_struct rtc_tamper

rtc_tamper_enable(& rtc_tamper);
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¥ rtc_tamper_disable

PR %rte_tamper_disableffii® W N % :

R 3-647. K rtc_tamper_disable

R IR rtc_tamper_disable
PRARRY void rtc_tamper_disable(uint32_t source);
DigeHhiR RAERTCHR KL
PSS -
AL -
WMASH{in}
source 1 78 K R AR N AL SR Y
RTC_TAMPERO RTC tamper0
RTC_TAMPER1 RTC tamperl
¥ Hi 2% {out}

IR B

4
[* disable RTC tamper */

rtc_tamper_disable(RTC_TAMPERO);

K rtc_tamper0_pin_map

pR ¥rtc_tamper0_pin_mapi#ii® L K %

* 3-648. K rtc_tamper0_pin_map

B R rtc_tamper0_pin_map
BRBURTY void rtc_tamper0_pin_map(uint32_t rtc_af);
LhREHR TamperOfiy A\ W5t ik 3%
yRiS I -
R R )
MASH{in}
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rtc_af

CTUNUS TR

RTC_AFO_TAMPERO

TamperO%i AR FIRTC_AFO

RTC_AF1_TAMPERO

TamperOfi AT #IRTC_AF1

2% {out}

B EE

.

[* RTC_AFO0 use for tamperQ */

rtc_tamper0_pin_map (RTC_AF0_TAMPERO);

BR# rtc_interrupt_enable

BR #rtc_interrupt_enabledffiik WL~ 3% -

# 3-649. B rtc_interrupt_enable

R TK rtc_interrupt_enable
Zg - gbRit] void rtc_interrupt_enable(uint32_t interrupt);
TheeHhid T RERTCHR & ¥ 17
SR A -
e FH R B -
MASH{in}
interrupt 39 5 B AL RE 1) R TR
RTC_INT_TIMESTAMP FRF [ W
RTC_INT_ALARMO I £ PO T
RTC_INT_ALARM1 I L T

RTC_INT_TAMP

RGN o Ky

RTC_INT_WAKEUP

WS P 5 IR 245 v DB

S % out}

IR [EE
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Blhn:

[* enable specified RTC interrupt*/

rtc_interrupt_enable(RTC_INT_TAMP);

¥ rtc_interrupt_disable

PR #rte_interrupt_disableftfiidk L % -

R 3-650. F# rtc_interrupt_disable

R rtc_interrupt_disable
Eig- gkl void rtc_interrupt_disable(uint32_t interrupt);
DiResid RAERTCHR & Hh bt
etk -
e F R -
WMASH{in}
interrupt I 78 B R BERTC A
RTC_INT_TIMESTAMP i [k 7
RTC_INT_ALARMO I 4 0 W
RTC_INT_ALARM1 I 2

RTC_INT_TAMP

RGN H T

RTC_INT_WAKEUP

NG i 7 I 4 v T

¥ 2% {out}

R EME

i

[* disble RTC ALARM interrupt */

rtc_interrupt_disable(RTC_INT_TAMP);

K% rtc_flag_get

i $irte_flag_get#iik W F %
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R 3-651. ¥ rtc_flag_get

REZ TR rtc_flag_get
BREUR T FlagStatus rtc_flag_get(uint32_t flag);
ThRedhiR SREUHR 7 T Wrbs 07
Vi Yas -
A FH R4 -
HMASH{in}
flag 4 58 B SR EX I v T
RTC_STAT_SCP PR AR &
RTC_FLAG_TP1 tamper 1H#F7
RTC_FLAG_TPO tamper 0F /147 &
RTC_FLAG_TSOVR I TR B A I A
RTC_FLAG_TS (N RETR = R LD TR
RTC_FLAG_ALARMO Alarm0 & £ b i
RTC_FLAG_ALARM1 AlarmLK bR £
RTC_FLAG_WT Mo P I 9 R AR bR
RTC_FLAG_INIT BEAR B AR
RTC_FLAG_RSYN e ik Ao
RTC_FLAG_YCM BB bR E

RTC_FLAG_SOP

GNP S (R EHIY A

RTC_FLAG_ALRMOW AlarmOIt & il 5hr &
RTC_FLAG_ALRM1W Alarm1fc & il 545 E
RTC_FLAG_WTW Mg E I R T B hRE
w23 {out}
p A Il

FlagStatus

SET #( RESET

i

[* check time-stamp event flag */
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FlagStatus = rtc_flag_get(RTC_FLAG_TIMESTAMP)

¥ rtc_flag_clear

PR ¥rte_flag_cleardifiid W N % -

R 3-652. K rtc_flag_clear

R IR rtc_flag_clear
PRARTY void rtc_flag_clear(uint32_t flag);
ThReHR TBBRAE E h bR B AL
VRS i -
B RS -
WMASH{in}
flag BLE B 0 W bR A7
RTC_FLAG_TP1 tamper 1H#F7
RTC_FLAG_TPO tamper 03147 &
RTC_FLAG_TSOVR IR To) B i LR s
RTC_FLAG_TS I AR AR
RTC_FLAG_WT MR SE I i AT B AR
RTC_FLAG_ALARMO W EROR A bR &
RTC_FLAG_ALARM1 LR A bR &
RTC_FLAG_RSYN AT ED AR
Az {out}
& B

it

[* cleartime-stamp event flag */

ric_flag_clear (RTC_FLAG_TIMESTAMP);

B % rtc_alter_output_config

B ¥rtc_alter_output_configfifiid I~ 3% -
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# 3-653. E¥ rtc_alter_output_config

REZ TR rtc_alter_output_config
BREUR T void rtc_alter_output_config(uint32_t source, uint32_t mode);
ThReHiR A ERTC# I i
Sathak M -
GIEEE -
MANSH{in}
source R ES

RTC_ALARMO_HIGH

HIE TP ObR S EAL, i S By T

RTC_ALARMO_LOW

MULE T MEObREENL, vt 5] YR T

RTC_ALARM1_HIGH

HIE TS B, gD T

RTC_ALARM1_LOW

B E TS B, S g YR

RTC_WAKEUP_HIGH

YE T M E N AR S B AL, i 5] A T

RTC_WAKEUP_LOW

HYCE M E N g S B, H S AR

HAZH{in}

mode

4%t 7] B 5 N 0 A 4 51 BRI (PC3) AR X

RTC_ALARM_OUTPU

T
T OD
RTC_ALARM OUTPU
- - HEHR S
T PP
i S5 {out}

IR B

i

[* configure rtc alternate output source */

rtc_alter_output_config(RTC_ALARMO_HIGH, RTC_ALARM_OUTPUT_PP);

B rtc_calibration_output_config

Pk #rtc_calibration_output_configftiid I N %
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# 3-654. X¥# rtc_calibration_output_config

REZ TR rtc_calibration_output_config
BREUR T void rtc_calibration_output_config(uint32_t source);
ThReHiR Fic B RTCHR i R
etk -
GV -
MANSH{in}
source R ES

RTC_CALIBRATION_5
12HZ

2 AR I 4T 2R 9 32768HZz I HRTC_PSCHEMIME, HiHi512HZES

RTC_CALIBRATION 1
HZ

AN AR N iR 532768Hz 3 HRRTC_PSCRERIME, #Hitt1HzE S

2% {out}

R EME

Biltn.

/* when the LSE freqency is 32768Hz and the RTC_PSC is the default value, output 1Hz

signal */

rtc_calibration_output_config (RTC_CALIBRATION_1HZ);

B %L rtc_hour_adjust

B #rtc_hour_adjustifiid It -

# 3-655. ¥ rtc_hour_adjust

BT rtc_hour_adjust
BRER R void rtc_hour_adjust(uint32_t operation);
ThResiR E T A 224 T O ) o o Dl — AN I A3 R B4 I A A A i
Setak A -
A FH R 5 -
MANSH{in}
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operation /NI R R AR
RTC_CTL_A1H BIN—AN /N
RTC_CTL_S1H P> — AN /N
W S4{out}
R E{E

.

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

rtc_hour_adjust(RTC_CTL_A1H);

H ¥ rtc_second_adjust

B #rtc_second_adjustfiiid I, %

# 3-656. K rtc_second_adjust

R TK rtc_second_adjust
R R ErrStatus rtc_second_adjust(uint32_t add, uint32_t minus);
DhReHER VHFERTC 24 Hi A 1] (1 4D 2 W0 AP
Vinis i -
3 P R e -
BASE{in}
add FE 4TI ) B3 m1SEL#E A5G
RTC_SHIFT_ADD1S_R
o
ESET
RTC _SHIFT_ADD1S S . ‘
- - - 70 2 Fi S (8] 3 0 LA
ET
BWASH{in}
minus TE 2470 & 1) 9k 4 T2 A2 (0X0 - OXTFFF)

i ZS%{out}
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B EE

.

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

ErrStatus error_status = rtc_second_adjust(RTC_SHIFT_ADD1S_SET, 0);

H ¥ rtc_bypass_shadow_enable

B #rtc_bypass_shadow_enableiffiik I, F 3% :

# 3-657. B rtc_bypass_shadow_enable

R TK rtc_bypass_shadow_enable
Big- gLRit) void rtc_bypass_shadow_enable(void);
ThReHR i BERTCH, 127 {748
VS i -
A P R -
BASH{in}
I S%{out}
IR EE

Biltn.
/* enable RTC bypass shadow registers function*/

rtc_bypass_shadow_enable();
E ¥ rtc_bypass_shadow_disable

B $rtc_bypass_shadow_disable ik I, T %

# 3-658. X# rtc_bypass_shadow_disable

PR FR rtc_bypass_shadow_disable
BRER R void rtc_bypass_shadow_disable (void);
ThReHR KAERTCH, T 55 17 9%
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it o -
518 P BB 4 -
WASH{in}
2% {out}
IR BlE

it

[* disable RTC bypass shadow registers function*/

rtc_bypass_shadow_disable ();

Hi¥ rtc_refclock_detection_enable

P #rtc_refclock_detection_enabledifiit i, F % :

* 3-659. BH rtc_refclock_detection_enable

R rtc_refclock_detection_enable
BRURTY ErrStatus rtc_refclock_detection_enable(void);
ThREHR i EERTCS 2 I £k I Th B
Se At -
A% F R A rtc_init_mode_enter/rtc_init_mode_exit
WANSH{in}
i SH{out}
& [E{E
ErrStatus ERROR & SUCCESS

i

/* enable RTC reference clock detection function*/

ErrStatus error_status = rtc_refclock_detection_enable();
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H ¥ rtc_refclock_detection_disable

PR %rte_refclock detection_disabledffiik i, N 3%

R 3-660. E#H rtc_refclock_detection_disable

R IR rtc_refclock_detection_disable
PRARRY ErrStatus rtc_refclock_detection_disable(void);
ThReHR RBERTCS R T it
Saygk At -
13 FH rR rtc_init_mode_enter/rtc_init_mode_exit
HAZH{in}
¥ HiZ2H{out}
IR EE
ErrStatus ERROR or SUCCESS

10

/* disableRTC reference clock detection function*/

ErrStatus error_status = rtc_refclock_detection_disable ();

H¥ rtc_wakeup_enable

PR #rtc_wakeup_enableftfiik I T %

* 3-661. K¥ rtc_wakeup_enable

REZ IR rtc_wakeup_enable
Zg- gbRit] void rtc_wakeup_enable(void);
TRedhid i BERTC [ Bh e iz T g
et kA -
M P 3 -
MASH{in}
A s%{out}
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AL
LR
[* enable RTC auto wakeup function*/
rtc_wakeup_enable( );
Hi¥ rtc_wakeup_disable
PR #irtc_wakeup_disablefiiid I, T #:
R 3-662. K rtc_wakeup_disable
B rtc_wakeup_disable
R HR R ErrStatus rtc_wakeup_disable(void);
ThREHR KAERTC H B M T e
VRS 1as -
A% F R 4 -
#MASH{in}
Az {out}
p A=A
ErrStatus ERROR or SUCCESS

ol
/* disable RTC auto wakeup function®/

ErrStatus error_status = rtc_wakeup_disable( );

E ¥ rtc_wakeup_clock_set

PR #rtc_wakeup_clock_setfifiid I N 3% -

R 3-663. HKH rtc_wakeup_clock_set

B R rtc_wakeup_clock_set

PR R ErrStatus rtc_wakeup_clock_set(uint8_t wakeup_clock);
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2

TIReHiR WERTC H 3l i i I 4 i
Jarkit -
A5 18 F R -
BAZSE{in}
wakeup_clock A 28
WAKEUP_RTCCK_DIV
- - RTCI & (1167345
16
WAKEUP_RTCCK_ DIV
_8 - RTCH #1184 43
WAKEUP_RTCCK_DIV
—4 - RTCI % (145345t
WAKEUP_RTCCK_DIV
RTCH 8 #1255 43

WAKEUP_CKSPRE

ck_spre(ERiN1HZ) R £h

WAKEUP_CKSPRE_2

ck_spre(BR\1Hz) i I ELKE e BE v HU AR 38 n 216

EXP16
I S%{out}
& EE
ErrStatus ERROR or SUCCESS

Biltn.

/* RTC auto wakeup timer clock is ckspre */

ErrStatus error_status = rtc_wakeup_clock_set (WAKEUP_CKSPRE);

R ¥ rtc_wakeup_timer_set

B ¥rtc_wakeup_timer_setfifiif W, T %

# 3-664. K rtc_wakeup_timer_set

PR FR rtc_wakeup_timer_set

PR R ErrStatus rtc_wakeup_timer_set(uint16_t wakeup_timer);
DhRedR BERTCH 2 e i I A E

Sethak A -
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A R -
WMASH{in}
wakeup_timer TE I 245 106
value 0x0000-0xffff
S out}
AN
ErrStatus ERROR or SUCCESS
it

[* set wakeup timer value */

ErrStatus error_status = rtc_wakeup_timer_set (OXFFEE);

¥ rtc_wakeup_timer_get
PR #rtc_wakeup_timer_getdifiid i, K % -

R 3-665. K rtc_wakeup_timer_get

BRBATR rtc_wakeup_timer_get
BRURTY uint16_t rtc_wakeup_timer_get(void);
DIgeHiR FREX e P 5 B 2
Se At -
A% F R A .
WANSH{in}
¥ Z2H{out}
& EI{E
uintl6_t 0-OxXFFFF

4
[* get wakeup timer value*/

uint16_t wakeuptimer_value;
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wakeuptimer_value = rtc_wakeup_timer_get( );

¥ rtc_smooth_calibration_config

B #rtc_smooth_calibration_configitiit i, % :

R 3-666. FH rtc_smooth_calibration_config

R IR rtc_smooth_calibration_config
ErrStatus rtc_smooth_calibration_config(uint32_t window, uint32_t plus,
AR RY _ :
uint32_t minus);
DiResid fid B RTC i e
SRk -
VDR -
HAZSH{in}
window LR Wi
RTC_CALIBRATION_ ) -
K FH 32K v JA
WINDOW_32S
RTC_CALIBRATION_ ,) "
SR 16 SH i A 1
WINDOW_16S
RTC_CALIBRATION_ ) o
K FH8SHKL i J4
WINDOW_8S
BASE{in}

RTC_CALIBRATION_P

42048 ik in—ANRTCCLK ik
LUS_SET

RTC_CALIBRATION_P

LUS RESET
i S5 {out}
R EME
ErrStatus ERROR or SUCCESS

it
I* configure RTC smooth calibration®*/

ErrStatus error_status;
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error_status = rtc_smooth_calibration_config(RTC_CALIBRATION_WINDOW_32S,
RTC_CALIBRATION_PLUS_SET);

H ¥ rtc_coarse_calibration_enable

PR #irtc_coarse_calibration_enablefffiik W, T %

R 3-667. B rtc_coarse_calibration_enable

R IR rtc_coarse_calibration_enable
R R ErrStatus rtc_coarse_calibration_enable(void);
ThResig RERTCHIR D) g
VS i -
A P R rtc_init_mode_enter/rtc_init_mode_exit
WMASH{in}
¥ HiZ2H{out}
pAE
ErrStatus ERROR or SUCCESS

i 4n:
/* enable RTC coarse calibration */

ErrStatus error_status = rtc_coarse_calibration_enable ( );

B ¥ rtc_coarse_calibration_disable

PR #rtc_coarse_calibration_disableffiik I, T %

* 3-668. E¥ rtc_coarse_calibration_disable

B Z K rtc_coarse_calibration_disable
BRBUR R ErrStatus rtc_coarse_calibration_disable(void);
TRedhid K AERTCHLUR HET) BE
VRS Has -
A F R A rtc_init_mode_enter/rtc_init_mode_exit
MASH{in}
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2% {out}

R AME

ErrStatus ERROR or SUCCESS

Bt
[* disable RTC coarse calibration */

ErrStatus error_status = rtc_coarse_calibration_disable ( );

E ¥ rtc_coarse_calibration_config

PR #rtc_coarse_calibration_configftiid I, T %

# 3-669. K rtc_coarse_calibration_config

ESE 5 B rtc_coarse_calibration_config
R HR R ErrStatus rtc_coarse_calibration_config(uint8_t direction, uint8_t step);
DyRediR Fic B RTCHURLHE Ty [m) AP AR,
Se At -
A% 18 P R 8 rtc_init_mode_enter/rtc_init_mode_exit
BASH{in}
direction FHRHE T )
CALIB_INCREASE Lt
CALIB_DECREASE REAIC I P BE A
step R HEDAR
24 COSD=0:
0x00: +0PPM
0x01: +4PPM(ITfLMA)
0x02: +8PPM GEUE)
ox00-0xtf | 7
Ox1F: +126PPM GEAME)
4 COSD=1:
0x00: -OPPM
0x01: -2PPM(EfEME)
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0x02: -4PPM GEAME)
Ox1F: -63PPM CEfLl{E)
IS {out}
AL
ErrStatus ERROR or SUCCESS
Blhn.
[* config coarse calibration direction and step */
ErrStatus error_status = rtc_coarse_calibration_config (CALIB_INCREASE, 0x01);
3.23. SDIO
ZAEMETRA D (SDIO) E X TSDk. SDIIO+. £#EAFR (MMC) MCE-ATAR
FEHEEO, SRAEAPB2 A 4 28 5SDA7fi <« SD I/0+ - MMCHICE-ATA % 2 8] (1) 48 15 %
F173.23. 118 | SDIOW A7 #4138, #5°173.23. 2% SDIOFE s £ A7 Ui BH
3.231.  AMEEFFASHRUH

SDIOZFAE 23 HIR U0 N R AT 7R
#* 3-670. SDIO HfFR

AR AR

AR

SDIO_PWRCTL

PR ) A7

SDIO_CLKCTL

I g ) S £

SDIO_CMDAGMT

2
B
¥

\

SHAAT

SDIO_CMDCTL

2

TS R o

SDIO_RSPCMDIDX

i 4 2 51 W A A4

SDIO_RESPx
- ) e
x=0..3
SDIO_DATATO e s e
SDIO_DATALEN B A

SDIO_DATACTL

iz i 17 4%

SDIO_DATACNT

Bl oA 7y
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GigaDevice
FHMAR FHEMR
SDIO_STAT RETFEER
SDIO_INTC T R 2 A 2
SDIO_INTEN Hh T (5 e 7 17 2
SDIO_FIFOCNT FIFOIH % 17 %%
SDIO_FIFO FIFOUI 75 /7 2%
3.23.2.  AMERERHUH
SDIOJ b AN LW L PR -
#* 3-671.SDIO FEEH
PER B FE R g
sdio_deinit 2 {7SDIO
sdio_clock_config fic & SDIO £
sdio_hardware_clock_enable 1 B A B 42 |

ERRE AT I ey o)

sdio_hardware_clock_disable
sdio_bus_mode_set ¥ B £ FSDIOF Mg
sdio_power_state_set ¥ B SDIO H RS
sdio_power_state_get FREUSDIOHL JER A

sdio_clock_enable

{ff£SDIO_CLKI 4

sdio_clock_disable

2E6ESDIO_CLKH 4

“~He

sdio_command_response_config

i 5 o 4 A

BB A SRS R R

sdio_wait_type_set
sdio_csm_enable e a2 RSN
sdio_csm_disable EERedr RSN

sdio_command_index_get

BRI b — Ui 32 1 iy 2 28 5

sdio_response_get

FRIK |- Y R RO

sdio_data_config

[LGNE €y el N € PR NI E 3PN

sdio_data_transfer_config

Pic B 500 A% A A SR 1)
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PE R A R

P iR

sdio_dsm_enable

i FE A4 % 1) B AR

sdio_dsm_disable

AR e A 1 B IR L

sdio_data_write

TERIZFIFOR G ANEHE (—4)

sdio_data_read

TERFIFO Bl s (— A4~

sdio_data_counter_get

BRI A A 2R ORI A e 7 K

sdio_fifo_counter_get

MFIFOH R E S N B U 74

sdio_dma_enable

# 5ESDIOIDMATE K

sdio_dma_disable

A2 HESDIOIDMA >R

sdio_flag_get

IR SDIOM bR EALRA

sdio_flag_clear

T FRSDIO bR B AR A

sdio_interrupt_enable

{§ e SDIO I

sdio_interrupt_disable

#hEESDIO KT

sdio_interrupt_flag_get

R SDIOHT H Wby AR

sdio_interrupt_flag_clear

15 K SDIOM s EALIRAS

sdio_readwait_enable

fRE B A L (X IRSD I/OREED

sdio_readwait_disable

RRE A (I FRSD 11O 20)

sdio_stop_readwait_enable

fERE s L EAE A RE M Zh e (XPRSD /oD

sdio_stop_readwait_disable

BEeE LRSI DIRE (IXPRSD /O

sdio_readwait_type_set

WE SR (XRSD /O

sdio_operation_enable

{fFESD IO AR E #e/E ((UFRSD 1/O#E0)

sdio_operation_disable

FRGESD OB w e /E ((UFRSD 11O =)

sdio_suspend_enable

HHESD /OE 515 (X FRSD /O )

sdio_suspend_disable

FERESD IJOE{E M (XPRSD VO )

sdio_ceata_command_enable

fFHECE-ATART 2 (X [RCE-ATAR )

sdio_ceata_command_disable

EHECE-ATATI & (I FRCE-ATAR )

sdio_ceata_interrupt_enable

{FRECE-ATAH W7 (1Y FRCE-ATA# L)

sdio_ceata_interrupt_disable

ZERECE-ATAT BT (I BRCE-ATARE )
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PE RS R P R fHR

sdio_ceata_command_completion_en N P N
b fHRECE-ATATT 2 58 Bif5 5 (U FRCE-ATARE )
able

sdio_ceata_command_completion_dis L . N
b ZERECE-ATAR 2 58 UE 5 (X PRCE-ATARL )
able

B sdio_deinit
PR %sdio deinitdffiid W N £
* 3-672. EKH sdio_deinit

[Ec @S sdio_deinit
R BR T void sdio_deinit(void);
ThgEdR H7SDIO
yinuS: i
AP
MASH{in}
i SH{out}
P
i4n .

/* deinitialize the SDIO */

sdio_deinit();

PR % sdio_clock_config

B $sdio_clock_configftiik W, #:

# 3-673. ¥ sdio_clock_config

B4R sdio_clock_config
void sdio_clock_config(uint32_t clock_edge, uint32_t clock_bypass, uint32_t
clock_powersave, uint16_t clock_division);
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TheeHR Fic. & SDIOH
i s
Al R
WMASH{in}
clock_edge SDIO_CLKH il ik #

SDIO_SDIOCLKED
GE_RISING

% #SDIOCLKH) L A-#™4:SDIO_CLK

SDIO_SDIOCLKED

1% FESDIOCLKH T F&#Y 7 4:SDIO_CLK

GE_FALLING
WASH{in}
clock_bypass PR E e iR
SDIO_CLOCKBYPA .
fifi B 55 B B ol
SS_ENABLE
SDIO_CLOCKBYPA .
I R 55 % B
SS_DISABLE
WANSH{in}

clock_powersave

SDIO_CLK £ BN AT J5 /5 I LA 48 DIHE

SDIO_CLOCKPWR
SAVE_ENABLE

SDIO_CLKI 4 E s 2 %% PRI 56 P

SDIO_CLOCKPWR
SAVE_DISABLE

SDIO_CLKH 8 ST J5

WMASH{in}

clock_division

g, /1512

Az {out}
p A Il
4
[* configure the SDIO clock */
sdio_clock_config(SDIO_SDIOCLKEDGE_RISING, SDIO_CLOCKBYPASS_DISABLE,

SDIO_CLOCKPWRSAVE_DISABLE, SD_CLK_DIV_TRANS);
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¥ sdio_hardware_clock_enable

K ¥sdio_hardware_clock_enabledtiif i, N %

R 3-674. K sdio_hardware_clock_enable

R sdio_hardware_clock_enable
PR T void sdio_hardware_clock_enable(void);
ThgedtiR 15 B A A e 1)
e dktt
AP
WMASH{in}
¥ Hi 2% {out}
AN

10

/* enable hardware clock control */

sdio_hardware_clock_enable();

¥ sdio_hardware_clock_disable

P #sdio_hardware_clock_disableftiid I, T %

* 3-675. ¥ sdio_hardware_clock_disable

R sdio_hardware_clock_disable
E T void sdio_hardware_clock_disable(void);
BPl:(i:3% AR BRI s )
SR A
B R
MASH{in}
A 2% {out}
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R AME

54
/* disable hardware clock control */

sdio_hardware_clock_disable();

¥ sdio_bus_mode_set

P #sdio_bus_mode_setftiif I T %

* 3-676. K sdio_bus_mode_set

R sdio_bus_mode_set
RHET void sdio_bus_mode_set(uint32_t bus_mode);
TheeHR B £ FSDIOF i 4 ik
i s
BV e
BMANSH{in}
bus_mode SDIO S 2k it

SDIO_BUSMODE_1

1/ SDIOF Jt 2l i 5
BIT

SDIO_BUSMODE_4

AR SDIOK B £i ik
BIT

SDIO_BUSMODE_8

817 SDIOF £k 2,
BIT

¥ 2% {out}

B EE

4
/* set SDIO bus mode */
sdio_bus_mode_set(SDIO_BUSMODE_1BIT);
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¥ sdio_power_state_set

PR %sdio_power state setfifiik W, %

R 3-677. K sdio_power_state_set

R sdio_power_state_set
R R TE void sdio_power_state_set(uint32_t power_state);
Byt Py % E SDIOHLEUIRAS
SR A
B A R
WMASH{in}
power_state SDIOHLJFIRAS
SDIO_POWER_ON SDIO L H
solo_PoFWER_OF S—
¥ H 2% {out}
1B EE

it

[* set SDIO power state */

sdio_power_state_set(SDIO_POWER_ON);

K% sdio_power_state_get

B #sdio_power_state_getfiiit I T %

R 3-678. K sdio_power_state_get

R sdio_power_state_get
R BT uint32_t sdio_power_state_get(void);
Bl): 2% FRHLSDIO HL R A
FetRFAE

B F R
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WASH{in}

#H S {out}

R AME

uint32_t

SDIO_POWER_ON / SDIO_POWER_OFF

LR
[* get the SDIO power state */

uint32_t sdio_power_value;

sdio_power_value = sdio_power_state_get();

¥ sdio_clock_enable

P #sdio_clock_enableftii I, T %

# 3-679. K sdio_clock_enable

R sdio_clock_enable
BHETE void sdio_clock_enable(void);
ThRedtid i fESDIO_CLKH
it g
B A R
HWANSE{in}
Az {out}
& EI{E

(LR
/* enable SDIO_CLK clock output */

sdio_clock_enable();

555



Z

GigaDevice

GD32F4xx [E1F A H a5

¥ sdio_clock_disable

Pk #¥sdio_clock_disabledifiik I, F % -

3+ 3-680. B sdio_clock_disable

R sdio_clock_disable
R T void sdio_clock_disable(void);
ThgedtiR #%4£SDIO_CLKIH
Vi i
AP
WANSH{in}
¥ Hi 2% {out}
pAE
i 4n:

/* disable SDIO_CLK clock output */

sdio_clock_disable();

K% sdio_command_response_config
B #sdio_command_response_configftiid Il % :

# 3-681. K ¥ sdio_command_response_config

€4 sdio_command_response_config
EHETY void sdio_command_response._config(uint32_t cmd_index, uint32_t
cmd_argument, uint32_t response_type);
Bl) K D% e iy 4 A [
VRS s
AL
WASH{in}
cmd_index ARG, HSFEAHNE
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MASH{in}
cmd_argument w24, ES R
MASH{in}
response_type i A o 2 A
SDIO_RESPONSET
T
YPE_NO
SDIO_RESPONSET B
N LM [
YPE_SHORT
SDIO_RESPONSET
ey 7
YPE_LONG
A S%{out}
p IR
i4n .

/* CMD2(SD_CMD_ALL_SEND_CID) command response config*/

sdio_command_response_config(SD_CMD_ALL_SEND_CID, (uint32_t)0x0,

SDIO_RESPONSETYPE_LONG);

% sdio_wait_type_set

BF #sdio_wait_type_setdfiliif W, T %

F 3-682. ¥ sdio_wait_type_set

B AT sdio_wait_type_set
RBRTE void sdio_wait_type_set(uint32_t wait_type);
ThgediR BB RSP LT
Fohk At
1 F BB
BWAZSH{in}
wait_type e il
SDIO_WAITTYPE_ R A

NO
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SDIO_WAITTYPE_I e ke
LRI
NTERRUPT
SDIO_WAITTYPE_ U A
SR s
DATAEND
At sH{out}

R AME

it

/* set the command state machine wait type */

sdio_wait_type_set(SDIO_WAITTYPE_NO);

¥ sdio_csm_enable
B #sdio_csm_enableftiid I, T

* 3-683. K sdio_csm_enable

R sdio_csm_enable
RBR T void sdio_csm_enable(void);
ThgesiR fdERE A 2R
Vi {as
i1 FH eR
#MASH{in}
¥ 2% {out}
& [ {8

4
/* enable the CSM(command state machine) */

sdio_csm_enable();
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B ¥ sdio_csm_disable
P ¥sdio_csm_disablefffiik W, T3

R 3-684. K sdio_csm_disable

R sdio_csm_disable
R T void sdio_csm_disable(void);
ThgedtiR R AR
Vi i
AP
HAZSH{in}
¥ Hi 2% {out}
pAE

10

[* disable the CSM(command state machine) */

sdio_csm_disable();

K% sdio_command_index_get

¥ #sdio_command_index_get#iliik . N -

# 3-685. ¥l sdio_command_index_get

R sdio_command_index_get
BHETE uint8_t sdio_command_index_get(void);
BPl:(i:3% BRI b — IR 1) A 2 R 5
SR A
B R
MASH{in}
A 2% {out}
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R AME

uint8_t

b R A R 5

Blhn:

/* get SDIO command index */

uint8_t sdio_commond_value;

sdio_commond_value = sdio_command_index_get();

K% sdio_response_get

P ¥(sdio_response_getifiik I F %

#* 3-686. K ¥ sdio_response_get

R sdio_response_get
RBRTE uint32_t sdio_response_get(uint32_t responsex);
B21): i P BRI — R o7 ) B i 2
VS
B Al R
MASH{in}
responsex SDIO

SDIO_RESPONSEO

RN [31:0)/FEmM [127:96]

SDIO_RESPONSE1

IR [95:64]

SDIO_RESPONSE2

KR [63:32]

SDIO_RESPONSE3

RmaN; [31:1], 0 EALO

¥ 2% {out}

IR [EE

uint32_t

b R A

i 4n:
[* store the CIDO numbers */

uint32_t sdio_cid[O0];
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sdio_cid[0] = sdio_response_get(SDIO_RESPONSEOQ);

¥ sdio_data_config
B #sdio_data_confighifiid i, T %

R 3-687. ¥ sdio_data_config

R sdio_data_config
void sdio_data_config(uint32_t data_timeout, uint32_t data_length, uint32_t
RHURTY .
data_blocksize);
TiRetiR [N G NI €/ TR N RS €1 TR N
VS
B A

BMASE{in}

data_timeout

RO e 31 e ) Bl I S 30

MASH{in}
data_length EAL R ) B T Ak
MASE{in}
data_blocksize Bt i K B 0 R

SDIO_DATABLOCK
SIZE_1BYTE

Yokoh = 154

SDIO_DATABLOCK
SIZE_2BYTES

Yokoh = 25

SDIO_DATABLOCK
SIZE_4BYTES

Yokoh = 454

SDIO_DATABLOCK
SIZE_8BYTES

BRA = 87

SDIO_DATABLOCK
SIZE_16BYTES

PR = 1677

SDIO_DATABLOCK
SIZE_32BYTES

PR/ = 32775

SDIO_DATABLOCK
SIZE_64BYTES

PR/ = 647y

SDIO_DATABLOCK

BAN = 12857
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SIZE_128BYTES

SDIO_DATABLOCK
SIZE_256BYTES

BRAN = 256711

SDIO_DATABLOCK
SIZE_512BYTES

BRARN =512

SDIO_DATABLOCK
SIZE_1024BYTES

BeRA = 1024777

SDIO_DATABLOCK
SIZE_2048BYTES

BeRA = 2048777

SDIO_DATABLOCK
SIZE_4096BYTES

B/ = 40967

SDIO_DATABLOCK
SIZE_8192BYTES

PR/ = 8192777

SDIO_DATABLOCK
SIZE_16384BYTES

oK/ = 16384775

i S 4{out}

R EME

Biltn.

/* configure SDIO data */

sdio_data_config(0, 0, SDIO_DATABLOCKSIZE_1BYTE);

% sdio_data_transfer_config

P ¥(sdio_data_transfer_configiffiit I, %

# 3-688. X¥ sdio_data_transfer_config

B4R sdio_data_transfer_config
void sdio_data_transfer_config(uint32_t transfer_mode, uint32_t
transfer_direction);
ThgediR ic B B 4he A2 Ay A A T 1)
Fohk At -
1 FH R 2 .
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WASH{in}

transfer_mode

Hodfa s X

SDIO_TRANSMOD
E_BLOCK

Bt

SDIO_TRANSMOD

A SDIO % T itk X

E_STREAM
BAZSE{in}
transfer_direction BEAL 77 7]
SDIO_TRANSDIRE
- HHERFR L
CTION_TOCARD
SDIO_TRANSDIRE
- R s R AR
CTION_TOSDIO
S8 {out}
& [HE{E

i1

/* configure SDIO data transmisson */

sdio_data_transfer_config(SDIO_TRANSDIRECTION_TOSDIO,

SDIO_TRANSMODE_BLOCK);

B¥ sdio_dsm_enable
¥ sdio_dsm_enableftiik W, T %

* 3-689. ¥ sdio_dsm_enable

R sdio_dsm_enable
BHETE void sdio_dsm_enable(void);
Bl) K D% s RE Bt A% i O B IR S AL
FetRFAE

B F R4

BANSE{in}
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#H 2% {out}

B EE

LR
[* enable the DSM(data state machine) */

sdio_dsm_enable();
¥ sdio_dsm_disable

B #sdio_dsm_disableftiid i, %

# 3-690. B# sdio_dsm_disable

R AR sdio_dsm_disable
RBRTE void sdio_dsm_disable(void);
ThReHd AR RRHE L BRI
VS s
B A R
BANSE{in}
¥ 2% {out}
& EE

Biltn.
[* disable the DSM(data state machine) */

sdio_dsm_disable();
K% sdio_data_write

Bk ¥isdio_data_writedtiik W, T %

£ 3-691. K sdio_data_write

R AR sdio_data_write
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R R T void sdio_data_write(uint32_t data);

TiRedtig FERIEFIFO R G NEHE (— A5

e dktt

AP
BAZSE{in}
data iR B5 N2 535
2% {out}
AN
(LUE

[* write data(one word) to the transmit FIFO */

sdio_data_write(0x0000 0001);

¥ sdio_data_read
P #¥sdio_data_read#ffiik W T %

* 3-692. E¥ sdio_data_read

R sdio_data_read
BHETE uint32_t sdio_data_read(void);
ThRER TEEWFIFO BB U (—AM)
SR
B A R
MANZ%{in}
A Z%out}
R EI{E
uint32_t B s
ol
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/* read data(one word) from the receive FIFO */

sdio_data_read();

PR %l sdio_data_counter_get

P #¥sdio_data_counter_getfifiid I N %

F 3-693. EK¥ sdio_data_counter_get

R B FR sdio_data_counter_get
R uint32_t sdio_data_counter_get(void);
TheeR SREUE AL )R (MR AR MR B
Sarsktt
1 F R
BASH{in}
A S8 {out}
R E{E
uint32_t BRI T R s A

Biltn.

I* get the number of remaining data bytes to be transferred to card */

uint32_t sdio_data_value;

sdio_data_value = sdio_data_counter_get();

K% sdio_fifo_counter_get

¥ #sdio_fifo_counter_getfiiit I, T %

F 3-694. X¥ sdio_data_counter_get

R sdio_fifo_counter_get
BHETE uint32_t sdio_fifo_counter_get(void);
Bl) K D% MFIFOH R IE 5N B3 %
SR A

B A R
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WASH{in}

#H S {out}

R AME

uint32_t Pl R FH

LR
[* get the number of words remaining to be written or read from FIFO */
uint32_t sdio_fifo_value;

sdio_fifo_value = sdio_fifo_counter_get();
¥ sdio_dma_enable

P #¥sdio_dma_enablefiiif I, T %

# 3-695. ¥ sdio_dma_enable

R sdio_dma_enable
BHETE void sdio_dma_enable(void);
TheeHR f#1GESDIOMIDMATE K
it g
B A R
HWANSE{in}
Az {out}
& EI{E

Bilhn:
* enable the SDIO DMA */

sdio_dma_enable();
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¥ sdio_dma_disable

K ¥sdio_dma_disableffiik W, T %

R 3-696. K sdio_dma_disable

R AR sdio_dma_disable
R T void sdio_dma_disable(void);
TiRedtig A5 B2 SDIOHIDMAIR 3k
S
B R
WMASH{in}
¥ Hi 2% {out}
I8 [ fE
(LUE
/* disable the SDIO DMA */
sdio_dma_disable();
PR sdio_flag_get
B ¥isdio_flag_getftiid W F %
#* 3-697. E¥ sdio_flag_get
R sdio_flag_get
BHETE FlagStatus sdio_flag_get(uint32_t flag);
BPl:(i:3% HRILSDIOHI AR ELLRAS
SR A
B R
MASH{in}
flag SDIObR LIRS
SDIO_FLAG_CCRC A A B BRI (CRCARIN R MO
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ERR

SDIO_FLAG_DTCR

itk CRGE EC (CRCAEIINZRIKO

CERR
SDIO_FLAG_CMDT
fiir A 1) [N A A
MOUT
SDIO_FLAG_DTTM y
i )
ouT
SDIO_FLAG_TXUR . st
£ KIEFIFO N iR KA
SDIO_FLAG_RXOR e s
BIFIFO_E B AR K A

E

SDIO_FLAG_CMDR
ECV

i B 2 (CRCAINE LD

SDIO_FLAG_CMDS
END

A CRIE (AN LD

SDIO_FLAG_DTEN
D

BUESER (R4, SDIO_DATACNTAZE)

SDIO_FLAG_STBIT
E

BSE2 M uvl GEIVAE RPS

SDIO_FLAG_DTBL

Hdrsk DR/ S (CRCKEINED)

KEND
SDIO_FLAG_CMDR
IEFEAL i dr 4
UN
SDIO_FLAG_TXRU 5
N IEFEAL f it
SDIO_FLAG_RXRU .
IEFE BRI

N

SDIO_FLAG_TFH

KIEFIFOE%E: 28N F 5 NBIFIFOH

SDIO_FLAG_RFH

BWFIFOFli: FIFOT £ /bik 4 847 n] # 13 Bt

SDIO_FLAG_TFF S EFIFO Y
SDIO_FLAG_RFF BREIFO i
SDIO_FLAG_TFE S EFIFO s
SDIO_FLAG_RFE BERFIFO g2
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SDIO_FLAG_TXDT
VAL

FOIRFIFOH B #iHE A 2%

SDIO_FLAG_RXDT
VAL

FRUFIFOH ) #8424

SDIO_FLAG_SDIOI
NT

SD /O W &L 821k

SDIO_FLAG_ATAE

CE-ATAM A 52 lif5 5 Bl (U HFCMD61)

ND
¥ HZ2H{out}
IR [E{E
FlagStatus SET 8{ RESET

it

[* get the flags state of SDIO */

FlagStatus flag_value;

flag_value = sdio_flag_get(SDIO_FLAG_RFH);

K% sdio_flag_clear

i ¥sdio_flag_cleardiiid i~ %

R 3-698. KH sdio_flag_clear

R sdio_flag_clear
BHETE void sdio_flag_clear(uint32_t flag);
ThRetiR TR SDIOI bR EALRES
Vi {as
A A F R
BANSE{in}
flag SDIOKREALR A
SDIO_FLAG_CCRC
- B i A %I (CRCAINZR IO
ERR
SDIO_FLAG DTCR
_CERR— Hm B C R I% I (CRCRIN RO
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SDIO_FLAG_CMDT

E

100y A ] S o
MOUT
SDIO_FLAG_DTTM "
B
ouT
SDIO_FLAG_TXUR st
£ KIEFIFO T iR KA
SDIO_FLAG_RXOR sttt e o
B FIFO LAk iR K

SDIO_FLAG_CMDR
ECV

i A B 24 (CRCAE LD

SDIO_FLAG_CMDS
END

T CARE AN D

SDIO_FLAG_DTEN
D

R R (FdETH48s, SDIO_DATACNTNZE)

SDIO_FLAG_STBIT
E

BSE2 M nral AL RS

SDIO_FLAG_DTBL
KEND

e C A/ DR (CRCKCINED

SDIO_FLAG_SDIOI
NT

SD /O i 282k

SDIO_FLAG_ATAE
ND

CE-ATAMm 4 52 ilif5 5 B (U HFCMD61)

¥ 2% {out}

R EME

fBiltn.

/[* clear the pending flags of SDIO */

sdio_flag_clear(SDIO_FLAG_DTCRCERR);

% sdio_interrupt_enable

Bk ¥sdio_interrupt_enableffiik I, K %
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# 3-699. H# sdio_interrupt_enable

R &R sdio_interrupt_enable
R void sdio_interrupt_enable(uint32_t int_flag);
TIReREA fd AESDIOH Iy
ekt
AN
WASH{in}
int_flag SDIOH Wikr EALRZS
SDIO_INT_CCRCE
-~ i A N CRCAR 1% Hh B
RR
SDIO_INT_DTCRC
-~ s CRCAS P
ERR
SDIO_INT_CMDTM
- i A T [ A A
ouT
SDIO_INT_DTTMO .
HHE T
uT
SDIO_INT_TXURE RIEFIFO T gt iz
SDIO_INT_RXORE IR FIFO_L i iR v T
SDIO_INT_CMDRE N
iAW S 2 B0
cv
SDIO_INT_CMDSE
- 4 B RIE
ND
SDIO_INT_DTEND B 25 R
SDIO_INT_STBITE LR 7 4 1= HH T
SDIO_INT_DTBLKE N oo
\D Hdl b £ R %2 B0
SDIO_INT_CMDRU
N IEFEAE v 2 vh b
SDIO_INT_TXRUN TEFEAL Ry 540 v W
SDIO_INT_RXRUN TETEH W
SDIO_INT_TFH R IEFIFO=F i
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SDIO_INT_RFH P FIFO4 35 r
SDIO_INT_TFF RIEFIFOR 117
SDIO_INT_RFF W FIFO T by
SDIO_INT_TFE RIEFIFOZ Hill
SDIO_INT_RFE B FIFOZS it

SDIO_INT_TXDTVA
L

RIEFIFOH s A 3% Wr

SDIO_INT_RXDTV
AL

FUFIFO R It A R

SDIO_INT_SDIOIN
T

SD /O i 2 Y 87

SDIO_INT_ATAEN
D

CE-ATAfT 2 585 5 Tl h i

iS4 {out}

R EME

Biltn.

/* enable the SDIO corresponding interrupts */

sdio_interrupt_enable(SDIO_INT_CCRCERR | SDIO_INT_DTTMOUT | SDIO_INT_RXORE
| SDIO_INT_DTEND | SDIO_INT_STBITE);

¥ sdio_interrupt_disable

P #sdio_interrupt_disableftiiR I, T %

£ 3-700. F¥ sdio_interrupt_disable

BT sdio_interrupt_disable
RHRTE void sdio_interrupt_disable(uint32_t int_flag);
TheeHR 2 fESDIOH b7
FetRFAE
B B
WASH{in}
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int_flag

SDIOH Wi E AR A

SDIO_INT_CCRCE

fir A i 8 CRCAE 15 r

RR
SDIO_INT_DTCRC
-~ K CRCAS 1% Hh by
ERR
SDIO_INT_CMDTM
- - 174 T 87 o BT
ouT
SDIO_INT_DTTMO
-~ B A it e b
uTt
SDIO_INT_TXURE RALFIFO T it 48 1= Hh T

SDIO_INT_RXORE

BECFIFO b 36 4 i v

SDIO_INT_CMDRE

i A A N LS R
cv
SDIO_INT_CMDSE
-~ igcany seaslii
ND
SDIO_INT_DTEND HAfE 45 TR P
SDIO_INT_STBITE AR % H I
SDIO_INT_DTBLKE
- NB Brim b LA 26 LY R
SDIO_INT_CMDRU
- N— IETE A& i 4 B
SDIO_INT_TXRUN IEFEAL ST b
SDIO_INT_RXRUN IEFEBWCER i
SDIO_INT_TFH FILFIFOE5 by
SDIO_INT_RFH U FIFOE 33
SDIO_INT_TFF R i%FIFOH iy
SDIO_INT_RFF B FIFOI i
SDIO_INT_TFE RIEFIFOZ Hll
SDIO_INT_RFE BURFIFOZ drikr
SDIO_INT_TXDTVA
- T KIEFIFOH B3 b i

L
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SDIO_INT_RXDTV
AL

FULFIFOH i)t A 2h b

SDIO_INT_SDIOIN
T

SD /O Wr 23zl iy

SDIO_INT_ATAEN
D

CE-ATAf 2 5 U5 5 S b b

2% {out}

IR B

.

[* disable the SDIO interrupt */

sdio_interrupt_disable(SDIO_INT_DTCRCERR);

K% sdio_interrupt_flag_get

Bk #sdio_interrupt_flag_getdifiik . F -

# 3-701. ¥ sdio_interrupt_flag_get

R sdio_interrupt_flag_get
RHETY FlagStatus sdio_interrupt_flag_get(uint32_t int_flag);
DREfR IR SDIO] b & ALIRES
Fe R
B Al R
MASH{in}
int_flag SDIOH Wikr EALRZS

SDIO_INT_FLAG_C

v A 8 CRC A4S 1% v

CRCERR
SDIO_INT_FLAG_D . o
K CRCE, 15 Hh b7
TCRCERR
SDIO_INT_FLAG_C
i 4 W) SR I T
MDTMOUT
SDIO_INT_FLAG_D B I o
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TTMOUT
SDIO_INT_FLAG_T . o
JRIEFIFO T i i b
XURE
SDIO_INT_FLAG_R e ptt e
B FIFO_L Bi A% v
XORE
SDIO_INT_FLAG_C
i A A N LR R
MDRECV
SDIO_INT_FLAG_C .
fir & 2R E
MDSEND
SDIO_INT_FLAG_D -
B 45 R A b
TEND
SDIO_INT_FLAG_S o its
IR AL AL R
TBITE
SDIO_INT_FLAG_D . o 1
BE b O A% C A R
TBLKEND
SDIO_INT_FLAG_C N
IELEAE S a4 v b
MDRUN
SDIO_INT_FLAG_ T o
TEFE AR s W
XRUN
SDIO_INT_FLAG_R 5
AETE BRSO
XRUN
SDIO_INT_FLAG_T . -
FILFIFOE 5 by
FH
SDIO_INT_FLAG_R N -
FEUSFIFOF 33 T e
FH
SDIO_INT_FLAG_T . "
R IEFIFOE b W
FF
SDIO_INT_FLAG R "
U FIFO H
FF
SDIO_INT_FLAG_T . N
KIEFIFOZS b
FE
SDIO_INT_FLAG_R N
B FIFOZS by
FE
SDIO_INT_FLAG_T RILFIFOH 8 25k W
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XDTVAL

SDIO_INT_FLAG_R
XDTVAL

FULFIFOH i) Bt A 2 b b

SDIO_INT_FLAG_S
DIOINT

SD /O Wr 23zl iy

SDIO_INT_FLAG_A

CE-ATAf 2 5 U5 5 SR b b

TAEND
Atz {out}
p IR
FlagStatus SET = RESET

.

[* get the interrupt flags state of SDIO */

FlagStatus flag_value;

flag_value = sdio_interrupt_flag_get(SDIO_INT_FLAG_DTEND);

¥ sdio_interrupt_flag_clear

B #sdio_interrupt_flag_clearfiiid Il T~ %

# 3-702. K# sdio_interrupt_flag_clear

B AT sdio_interrupt_flag_clear
R void sdio_interrupt_flag_clear(uint32_t int_flag);
ThRedtid THBRSDIO Hh Wiz E AR 2
SeRE A
AL L
MANSH{in}
int_flag SDIOH s B ALIRES

SDIO_INT_FLAG_C

i 4 N CRCA 1% H W7

CRCERR
SDIO_INT_FLAG_D N ‘ i
B CRCHE 17 Fh iy
TCRCERR
SDIO_INT_FLAG_C A i )9 B+
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XURE

MDTMOUT
SDIO_INT_FLAG_D 5
H BRI o e
TTMOUT
SDIO_INT_FLAG_T . ot ptt s
RIEFIFO T i 17 H

SDIO_INT_FLAG_R

BECFIFO I35 s 15 v

TBLKEND

XORE
SDIO_INT_FLAG_C
i A 7 S R T
MDRECV
SDIO_INT_FLAG_C -
A CRIEH W
MDSEND
SDIO_INT_FLAG_D .
B 225 R
TEND
SDIO_INT_FLAG_S o
AU EE R
TBITE
SDIO_INT_FLAG_D N -
e 2 % 2 g o g

SDIO_INT_FLAG_S
DIOINT

SD /O i 28 by

SDIO_INT_FLAG_A
TAEND

CE-ATAfiT 2 58 e 5 Lzl i

i S5 {out}

IR B

it

[* clear the interrupt pending flags of SDIO */

sdio_interrupt_flag_clear(SDIO_INT_FLAG_DTEND);

% sdio_readwait_enable
P ¥sdio_readwait_enablefifiit I, % :

£ 3-703. K sdio_readwait_enable

RE AT

sdio_readwait_enable

578



Z

GigaDevice

GD32F4xx [E1F A H a5

R R T void sdio_readwait_enable(void);
ThgedtiR R A0 (URSD 11OBE0)
e dktt
AP
WMASH{in}
2% {out}
AN
it

[* enable the read wait mode(SD 1/O only) */

sdio_readwait_enable();

¥ sdio_readwait_disable

P #sdio_readwait_disableftii I, T %

£ 3-704. ¥ sdio_readwait_disable

R sdio_readwait_disable
R void sdio_readwait_disable(void);
IReHd ARRE AR (ILIRSD /O
e fas
5% 1R FH e
WANSH{in}
2% {out}
R [EME
4.
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/* disable the read wait mode(SD 1/O only) */

sdio_readwait_disable();

¥ sdio_stop_readwait_enable

P #¥sdio_stop_readwait_enablefiii I, T %

#£ 3-705. ¥# sdio_stop_readwait_enable

R AR sdio_stop_readwait_enable
R void sdio_stop_readwait_enable(void);
TheeR BB IR AT 2 R T RE (XPRSD 11O
Sarsktt
A VA F
WANSE{in}
I S%{out}
& B {E
i

/* enable the function that stop the read wait process(SD 1/O only) */

sdio_stop_readwait_enable();

¥ sdio_stop_readwait_disable

Bk #sdio_stop_readwait_disableftiid i, %

F 3-706. ¥ sdio_stop_readwait_disable

B4R sdio_stop_readwait_disable
R void sdio_stop_readwait_disable(void);
ThRestid AERetF LI IR M TR (X PRSD VO
SRR
AR
BANSE{in}
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2% {out}

R AME

(LR
[* disable the function that stop the read wait process(SD 1/O only) */

sdio_stop_readwait_disable();

% sdio_readwait_type_set
P #sdio_readwait_type setfffiif I T %

# 3-707. B sdio_readwait_type_set

R sdio_readwait_type_set
R void sdio_readwait_type_set(uint32_t readwait_type);
TheeHR BB AR (URSD 1/OREE)
VR s
51 FH R 2
MASH{in}
readwait_type SD /O A

SDIO_READWAITT

Wi 1ESDIO_ CLK¥ ik 4%
YPE_CLK

SDIO_READWAITT

{fFISDIO_DAT[2] #& i asrs
YPE_DAT2

S % out}

B EE

it
/* set the read wait type(SD 1/O only) */

sdio_readwait_type_set(uint32_t readwait_type);
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¥ sdio_operation_enable

P ¥sdio_operation_enablefffiik W, T %

R 3-708. K sdio_operation_enable

R sdio_operation_enable
R T void sdio_operation_enable(void);
Thgedid i AESD 1ORLURE & B fE (IUBRSD /O
Vi i
AP
WANSH{in}
¥ Hi 2% {out}
& Bl

10

[* enable the SD I/0O mode specific operation(SD I/O only) */

sdio_operation_enable();

¥ sdio_operation_disable

P #sdio_operation_disableftiik I, T %

* 3-709. E¥¥ sdio_operation_disable

R sdio_operation_disable
BHETE void sdio_operation_disable(void);
Bl) K D% ZEBESD ORI E i fE (ILFRSD 1/O#E )
SR A
B R
MASH{in}
A 2% {out}

582



Z

GigaDevice GD32F4xx ’ﬁ:ﬁﬁiiﬁﬁ TEIT%

R AME

LR
[* disable the SD I/O mode specific operation(SD I/O only) */

void sdio_operation_disable();

B ¥ sdio_suspend_enable

P #sdio_suspend_enablefiliit I, % :

* 3-710. ®# sdio_suspend_enable

B sdio_suspend_enable
RHE T void sdio_suspend_enable(void);
TheeHR i RESD VOB (ALFRSD /O )
ViRie g
1 F R
#MASH{in}
Al sH{out}
& [E{E

fl4n:
[* enable the SD 1/O suspend operation(SD 1/O only) */

sdio_suspend_enable();
Bi# sdio_suspend_disable

Pk #sdio_suspend_disableftiid i, T %

£ 3-711. KH sdio_suspend_disable

R sdio_suspend_disable

BHETE void sdio_suspend_disable(void);
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ThREfEd ARHESD IJOMRARME R, (XFRSD VOB
Seph kAt
A5 18 F BR 4
WMASH{in}
#H S {out}
iR B{E
10

/* disable the SD I/O suspend operation(SD I/O only) */

sdio_suspend_disable();

¥ sdio_ceata_command_enable

P #sdio_ceata_command_enabledffiik . F 3% -

F 3-712. ¥ sdio_ceata_command_enable

€4 sdio_ceata_command_enable
RBR void sdio_ceata_command_enable(void);
ThRetd i fECE-ATAR 4 (L RCE-ATAR )
vinve: Jig
AR
BWANSH{in}
AdSH{out}
R E{E

it
[* enable the CE-ATA command(CE-ATA only) */
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sdio_ceata_command_enable();

¥ sdio_ceata_command_disable

K ¥sdio_ceata_command_disableffiik I, %

R 3-713. K# sdio_ceata_command_disable

R sdio_ceata_command_disable
PR T void sdio_ceata_command_disable(void);
TiRedtig ZERECE-ATAT 2 ([ RCE-ATAREK)
VS s
AN
HAZH{in}
¥ Hi 2% {out}
AN

i1

[* disable the CE-ATA command(CE-ATA only) */

sdio_ceata_command_disable();

K sdio_ceata_interrupt_enable

K #¥sdio_ceata_interrupt_enableffiik I, %

* 3-714. K ¥ sdio_ceata_interrupt_enable

€4 sdio_ceata_interrupt_enable
BHETE void sdio_ceata_interrupt_enable(void);
ThReREA f#RECE-ATAF Wi ({LSRCE-ATARR)
SR A

B R

WASH{in}
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#H 2% {out}

B EE

Blhn:

/* enable the CE-ATA interrupt(CE-ATA only) */

sdio_ceata_interrupt_enable();

¥ sdio_ceata_interrupt_disable

B #sdio_ceata_interrupt_disabledfiif L N 3.

# 3-715. ¥ sdio_ceata_interrupt_disable

R sdio_ceata_interrupt_disable
RBRTE void sdio_ceata_interrupt_disable(void);
ThReHd BRECE-ATAT Wi (L RCE-ATARL )
VS s
B A R
HWASH{in}
¥ 2% {out}
& EE

Biltn.

/* disable the CE-ATA interrupt(CE-ATA only) */

sdio_ceata_interrupt_disable();

% sdio_ceata_command_completion_enable

K #¥sdio_ceata_command_completion_enableftiik I, T %

£ 3-716. E¥ sdio_ceata_command_completion_enable

BB AR

sdio_ceata_command_completion_enable
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PR T void sdio_ceata_command_completion_enable(void);
ThgestiR fERECE-ATA 2 5E M5 5 (IUFRCE-ATARLK)
oA
B A %
WMASH{in}
2% {out}
& B {H

10

/* enable the CE-ATA command completion signal(CE-ATA only) */

sdio_ceata_command_completion_enable();

¥ sdio_ceata_command_completion_disable

P #sdio_ceata_command_completion_disabledtiif i, ~ % :

* 3-717. E¥ sdio_ceata_command_completion_disable

R sdio_ceata_command_completion_disable
RBETY void sdio_ceata_command_completion_disable(void);
TheeHR ZEBECE-ATAfN 2 58 BUE 5 (VPR CE-ATARI )
Vinve: Jig
51 FH R 2
WANSH{in}
Al SH{out}
p A Il
4
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/* disable the CE-ATA command completion signal(CE-ATA only) */

sdio_ceata_command_completion_disable();

3.24. SPI

SPI/12S AT LUE i SPITHX 2128 F AP il 5 A BE 6 HEATIE AR - 707193.24. 14434 T SPI/I2S
[MIZFAFER I, F173.24. 2% SPI/I2S Fit e HUHEAT B -

3.24.1. A BT 7R UL B

SPI/12S 27 A7 8% FIZ A1 R R T -
# 3-718. SPI/I12S Hi7%

TFHRANR G 2iing
SPI_CTLO T AEAR0
SPI_CTL1 P AL
SPI_STAT REFHER
SPI_DATA BAfE o 2%
SPI_CRCPOLY CRCZ I 2 £ 58
SPI_RCRC BN CRCE RS
SPI_TCRC RILCRCHERE
SPI_I2SCTL 12S$5 ] 17 2%
SPI_I2SPSC [2SH 73 4125 4745
SPI_QCTL VY i SPI4% 1| 75 /7 %
I12S_ADD_CTLO 12S_ADD #%#I7 7250
2S_ADD_CTL1 12S_ADD %75 7 a5l
I2S_ADD_STAT I2S_ADD RA&HF178
I2S_ADD_DATA I2S_ADD ¥ %17 4%
I2S_ADD_CRCPOLY 12S_ADD CRC£ iR 75 7 %%
I12S_ADD_RCRC I12S_ADD #:4{CRCaF fE#%
I12S_ADD_TCRC I2S_ADD % i%CRC2178%
I2S_ADD_I2SCTL I2S_ADD 12S¥#iil| 3788
I2S_ADD_I2SPSC 12S_ADD 2SI} 443471 75 47 5%

3.24.2. AN EE R BTt B

SPUI2SE B H 5 R W N R Fs:
£ 3-719. SPI/12S FEE ¥

EEREZ R FERREHREA
spi_i2s_deinit LA SPIX/I2Sx
spi_struct_para_init i SPIZE A B ZH UG A ERAE
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PEER A/ PR HftiR
spi_init VIR AN SPIX
spi_enable {HFBESMESPIX
spi_disable KRS ESPIX
i2s_init WIS 5125
i2s_psc_config Bic B 12Sx T 73 A 2%

i2s_enable

VRN AVISY

i2s_disable

KBS EI2SX

spi_nss_output_enable

1 HEAM A SPIX NSSHiH!

spi_nss_output_disable

S Re /M SPIx NSSH

spi_nss_internal_high

NSSH AL FNSS T il i

spi_nss_internal_low

NSSH A FNSS 5| JHIH AL

spi_dma_enable

i e 41 % SPIXIDMALI fig

spi_dma_disable

Hhe SN SPIXIIDMAT) g

spi_i2s_data_frame_format_config

T B A SPIX/I 2 SXELHR A% 2

i2s_full_duplex_mode_config fic B 12S 4 X0 AR

spi_i2s_format_error_clear TEBRSPIN2S Mt UE =R &
spi_i2s_data_transmit RIAEH A
spi_i2s_data_receive R

spi_bidirectional_transfer_config

i B &M e SPIX I K dfa A% a7 1)

spi_crc_polynomial_set

% B SN ESPIXFCRCZ Wi

spi_crc_polynomial_get

RIS SPIXIFCRCZ Wi A

spi_crc_on I HMESPIXFCRCLI B
spi_crc_off X4 SPIXFICRC I fE
Spi_crc_next W B AMESPIX T — X E s ICRCIH
spi_crc_get AN SPIXZRELCRCAH

spi_crc_error_clear

& SPIx CRCAY IZFR RS

spi_ti_mode_enable

{fifESPI T,

spi_ti_mode_disable

FREESPI TR,

spi_quad_enable

{FRE T £ESPIfR 3

spi_quad_disable

FERE T2 SPIF L

spi_quad_write_enable

g
fFREPUZESPIE

spi_quad_read_enable

fFREPU 2L SPIiE

spi_quad_io23_output_enable

{FEESPI_IO2F1SPI_IO3%i !

spi_quad_io23_output_disable

#EHESPI_IO2FISPI_IO3%i H

spi_i2s_flag_get

FRELAME SPIX/I12Sxbr FR A

Spi_i2s_interrupt_enable

5 R 4 & SPIx/12Sx 1 It

spi_i2s_interrupt_disable

S BEAMAESPIXI2SxH

spi_i2s_interrupt_flag_get

FRELAMESPIX/12SxH Wk 25
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ZEHy4k spi_parameter_struct

# 3-720. Z141k spi_parameter_struct

B R AR

Thresg

device_mode

FiE B SPIN EHLB AL
(SPI_MASTER, SPI_SLAVE)

trans_mode

et
(SPI_TRANSMODE_FULLDUPLEX, SPI_TRANSMODE_RECEIVEONLY,
SPI_TRANSMODE_BDRECEIVE, SPI_TRANSMODE_BDTRANSMIT)

frame_size

St i e E
(SPI_FRAMESIZE_16BIT, SPI_FRAMESIZE_8BIT)

nss

fic B NS'S HH #01F SR -2 1l
(SPI_NSS_SOFT, SPI_NSS_HARD)

endian

R i 55/ g 45 U
(SPI_ENDIAN_MSB, SPI_ENDIAN_LSB)

clock_polarity_phas
e

AR AR i
(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 e &
(SPI_PSC_n (n=2,4,8,16,32,64,128,256))

R spi_i2s_deinit

B ¥spi_i2s_deinitfffiik W%

R 3-721. B spi_i2s_deinit

AR spi_i2s_deinit
RHETY void spi_i2s_deinit(uint32_t spi_periph);
B21): 2::p) S ALHMESPIX/I2SX
Fe R -
A 1R FH B rcu_periph_reset_enable / rcu_periph_reset_disable
BANSE{in}
spi_periph A SPIX
SPIx x=0,1,2,3,4,5
Al SH{out}
R E{E

i

/* reset SPIO */

spi_i2s_deinit(SPI0);
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¥ spi_struct_para_init
PR spi_struct_para_initfifiid W% -

R 3-722. KH spi_struct_para_init

R B FR spi_struct_para_init
PR T void spi_struct_para_init(spi_parameter_struct* spi_struct);
TheeHR
oA
AL
BAZSE{in}
*spi_struct ‘ —ANEZE X spi_parameter_struct4E #4) (A28 bl
¥ Hi 2% {out}
‘ & B {H
|
fsltn:

/* initialize the parameters of SPI */
spi_parameter_struct spi_init_struct;

spi_struct_para_init(&spi_init_struct);
BRH spi_init
PR £ spi_inithiid W

£ 3-723. BH spi_init

B AT spi_init
BHETE void spi_init(uint32_t spi_periph, spi_parameter_struct* spi_struct);
B21): 2::p) WIEEAMEESPIX
SeRE A
B Al R
MASH{in}
spi_periph HMESPIX
SPIx x=0,1,2,3,4,5
MASH{in}
spi_struct ‘ WG L EEMafh, SRR 2 5% & 3-720. £ #/f#spi parameter struct
A z%out}
|
AL
|

i :
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/* initialize SPI0 */
spi_parameter_struct spi_init_struct;
spi_init_struct.trans_mode
spi_init_struct.device_mode
spi_init_struct.frame_size
spi_init_struct.clock_polarity_phase
spi_init_struct.nss
spi_init_struct.prescale
spi_init_struct.endian

spi_init(SPI0, &spi_init_struct);
B spi_enable

PR Hspi_enablefiiik W N 3

#® 3-724. ¥ spi_enable

= SPI_TRANSMODE_BDTRANSMIT;
= SPI_MASTER;

= SP|_FRAMESIZE_8BIT:

= SPI_CK_PL_HIGH_PH_2EDGE;

= SPI_NSS_SOFT:

= SPI_PSC_8;

= SPI_ENDIAN_MSB;

B spi_enable
RHE T void spi_enable(uint32_t spi_periph);
TiReftid g4 SPIX
Vinve: Jig
AR
MASH{in}
spi_periph ANEESPIX
SPIx x=0,1,2,3,4,5
Al sH{out}
& BB
fl4n:
/* enable SPIO */
spi_enable(SPI0);
% spi_disable
Bk ¥spi_disablefifiik W, T %
R 3-725. K spi_disable
R AA R spi_disable
BHETE void spi_disable(uint32_t spi_periph);
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TiRedtig AR BESMALSPIX
So kA
AN
WMASH{in}
spi_periph A& SPIX
SPIx x=0,1,2,3,4,5
i S 4{out}
|
AL
|
(LUE
/* disable SPI0 */
spi_disable(SPI0);
B3 i2s_init
PR #i2s_initfliid LT 3K
xR 3-726. FH i2s_init
R AR i2s_init
void i2s_init(uint32_t spi_periph,uint32_t i2s_mode, uint32_t i2s_standard,
uint32_ti2s_ckpl);
TiReftid WIa A 12Sx
VR s
RN
#MASH{in}
spi_periph AM12SxX
SPIx x=1,2
WASE{in}
i2s_mode 2SI {7
12S_MODE_SLAVE L
x 12S WAL A
12S_MODE_SLAVE
- RX_ 12S IHLER I
I2S_ MODE_MASTE .
RTx 12S FALK LR
I2S_ MODE_MASTE
RRX 12S A LB
BWAZSH{in}
i2s_standard 12SHRifE %
[2S_STD_PHILLIPS 12S KRR b
12S_STD_MSB 12S MSBX 55 ife
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I2S_STD_LSB 12S LSBT 5 brife
I2S_STD_PCMSHO o
12S PCM%H idn

RT
I25_STD_PCMLON o
< 12S PCMK: it

BAZSE{in}
i2s_ckpl 12875 PREAR A ] Al

12S_CKPL_LOW

12S_CKZ AR K L

12S_CKPL_HIGH

12S_CKZ RS ey HLF

#H S {out}

IR B

.

/* initialize 1281 */

i2s_init(SPI1, 12S_MODE_MASTERTX, 12S_STD_PHILLIPS, 12S_CKPL_LOW);

K% i2s_psc_config

PRHi2s_psc_configftiid WL =

R 3-727. ®H i2s_psc_config

B AT i2s_psc_config
EEET void i25_psc_confi9(uint32_t spi_periPh, uint.32_t i2s_audiosample, uint32_t
i2s_frameformat, uint32_t i2s_mckout);
B21): 2::p) Fic B 12Sx T4 JHi 4
SeRE A -
B F R4 rcu_i2s_clock_config/ rcu_osci_on/ rcu_osci_stab_wait
BANSE{in}
spi_periph AM12SxX
SPIx x=1,2
BANSE{in}
i2s_audiosample 12SE MK FEHT AR

12S_AUDIOSAMPL
E_8K

FHCRFEF N8KHzZ

12S_AUDIOSAMPL
E_11K

E IR N 11KHZ

12S_AUDIOSAMPL
E_16K

EHCRFEIH N 16KHZ

12S_AUDIOSAMPL
E_22K

E IR N22KHZ

12S_AUDIOSAMPL

F RN N32KHz
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E_32K
12S_AUDIOSAMPL i i
S ACRAE I N 44KHzZ
E_44K
12S_AUDIOSAMPL i i
S ARAE A% N 48KHzZ
E_48K
12S_AUDIOSAMPL I i
S ATRAE A% A 96KHZ
E_96K
12S_AUDIOSAMPL e )
BEHRFEANA Jy192KHZ
E_192K
MASH{in}
i2s_frameformat 12SHIE K BB IE K

12S_FRAMEFORMA
T_DT16B_CH16B

[2SEHE K N16hr, HEKE 16107

12S_FRAMEFORMA
T_DT16B_CH32B

[2SEHE K N16h7, HiE K 32107

12S_FRAMEFORMA
T _DT24B_CH32B

12SHH A B2 Jy2440, HIE K324

12S_FRAMEFORMA
T_DT32B_CH32B

I2SHHREK E 3207, IBIEKE 3267

BMASE{in}
i2s_mckout 2S_MCK#i H# R
I2S_MCKOUT_ENA
12S_MCKHi {6
BLE
I12S_MCKOUT_DIS
12S_MCKi th &5 1k
ABLE
i SH{out}
& [E{E
i

[* configure 12S1 prescaler */

i2s_psc_config(SPI1,
12S_MCKOUT_DISABLE);

¥ i2s_enable

P %i2s_enablefiiid W T %

£ 3-728. K i2s_enable

12S_AUDIOSAMPLE_44K,

12S_FRAMEFORMAT_DT16B_CH16B,

R i2s_enable
RHRTE void i2s_enable(uint32_t spi_periph);
Bl): 2K DY i REAMEI2SX
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Sethsktt
AN
BAZSE{in}
spi_periph SN SPI/12Sx
SPIx x=1,2
#H S {out}
R E{E
#i4n:
/* enable 12S1 */
i2s_enable(SPI1);
¥ i2s_disable
PR #i2s_disablefiik WL N 3.
& 3-729. K# i2s_disable
R i2s_disable
RHE T void i2s_disable(uint32_t spi_periph);
Thged AEREANI2SX
it g
B A R
WMASH{in}
spi_periph SN EESPI/I2Sx
SPIx x=1,2
i S5 {out}
& [E{E

Biltn.

[* disable 12S1 */

i2s_disable(SPI1);

¥ spi_nss_output_enable

P #spi_nss_output_enablef#iid I N

# 3-730. E¥ spi_nss_output_enable

RE AR

spi_nss_output_enable

RBURTY

void spi_nss_output_enable(uint32_t spi_periph);
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TiRedtig i fE4M % SPIx NSSHii
Vinve: Jig

AP
BAZSE{in}
spi_periph A& SPIX
SPIx x=0,1,2,3,4,5
Al sH{out}
‘ AL
|
(LUE

/* enable SPIO NSS output */
spi_nss_output_enable(SPIO0);
B spi_nss_output_disable

o% #spi_nss_output_disabledfiit W, T %

* 3-731. B spi_nss_output_disable

R spi_nss_output_disable
RHFE T void spi_nss_output_disable(uint32_t spi_periph);
B21): 2::p) AERE SN SPIX NSSHr i
VR s
RN
MASH{in}
spi_periph HMESPIX
SPIx x=0,1,2,3,4,5
#is%{out}
|
p A=A
|

fl4n:
/* disable SPI0 NSS output */

spi_nss_output_disable(SPI0);

B spi_nss_internal_high

B %ispi_nss_internal_highitfiid 1L~ %

F 3-732. X ¥ spi_nss_internal_high
‘ R AR ‘ spi_nss_internal_high
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RHE T void spi_nss_internal_high(uint32_t spi_periph);
TiRedtig NSSH A FNSS 5| L =
Vinve: Jig
AP
WS {in}
spi_periph AMESPIX
SPIx x=0,1,2,3,4,5
#H 2% {out}
‘ R E{E
|

il -
/* SPIO NSS pin is pulled high level in software mode */

spi_nss_internal_high(SPI0);

B spi_nss_internal_low

% %spi_nss_internal_lowd#iik W, T %

£ 3-733. B spi_nss_internal_low

R spi_nss_internal_low
RHETY void spi_nss_internal_low(uint32_t spi_periph);
B21): 2::p) NSSH AL TNSSHI A
Vinve: Jig
AR
BANSE{in}
spi_periph AMESPIX
SPIx x=0,1,2,3,4,5
#is%{out}
|
p A=A
|

4

/* SPI0O NSS pin is pulled low level in software mode */
spi_nss_internal_low(SPI0);

K% spi_dma_enable

P %ispi_dma_enableftiid I T #:

598




Z

GigaDevice

GD32F4xx [E1F A H a5

#£ 3-734. B spi_dma_enable

HRE B spi_dma_enable
R void spi_dma_enable(uint32_t spi_periph, uint8_t dma);
ThgedtiiR fi B4 B SPIXAIDMAT) fit
ekt
1 VA F R
WASH{in}
spi_periph A& SPIX
SPIx x=0,1,2,3,4,5
WASH{in}
dma SPI DMAR
SPI_DMA_TRANSM
0 SPIK %% X DMATE fig
SPI_DMA_RECEIV
e SPIFE Y ZZ 1 X DMAfE fE
¥ HiZ2H{out}
IR EE
i

/* enable SPI0 transmit data DMA function */
spi_dma_enable(SPI0, SPI_DMA_TRANSMIT);
¥ spi_dma_disable

P %spi_dma_disabledifiif i, K%

F 3-735. B spi_dma_disable

R spi_dma_disable
R E T void spi_dma_disable(uint32_t spi_periph, uint8_t dma);
ThRedtid FEEESNEESPIXIIDMAT] B
vinve: Jig
A 1R FH B
MASH{in}
spi_periph A% SPIX
SPIx x=0,1,2,3,4,5
BWAZSH{in}
dma SPI DMA#R 3
SPI_DMA TRANSM B
- I; SPIKi% L X DMAfE e
SPI_DMA_RECEIV -
c SPIZ Y X DMATE fE
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2% {out}

R AME

54
/* disable SPI0 transmit data DMA function */

spi_dma_disable(SPI0, SPI_DMA_TRANSMIT);

¥ spi_i2s_data_frame_format_config
P %ispi_i2s_data_frame_format_configftiik I, T %

£ 3-736. K spi_i2s_data_frame_format_config

R spi_i2s_data_frame_format_config
T void spi_i2s_data_frame_format_config(uint32_t spi_periph, uint16_t
frame_format);
TheeHR 1ic B 1% SPIX/12Sx B Wik =X
ekt
2 FH R
MASH{in}
spi_periph A& SPIX
SPIx x=0,1,2,3,4,5
WANSH{in}
frame_format SPIMTK /N
SPI_FRAMESIZE_1
- - SPI 1647 Hudf witks =X
6BIT
SPI_FRAMESIZE_8
- - SPI 8z 4 itk 2
BIT
I S%{out}
p A=A

it
/* configure SPI1/12S1 data frame format size is 16 bits */

spi_i2s_data_frame_format_config(SPI1, SPI_FRAMESIZE_16BIT);

PR # spi_i2s_data_transmit

P %ispi_i2s_data_transmitftiid I %
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#£ 3-737. B spi_i2s_data_transmit
R spi_i2s_data_transmit
R void spi_i2s_data_transmit(uint32_t spi_periph, uint16_t data);
TiRedtig SPIR L
Vinve: Jig
5 1 F PR 2
WANSH{in}
spi_periph A& SPIX
SPIx x=0,1,2,3,4,5
WANSH{in}
data ‘ 1647 £
¥ HZ2H{out}
‘ & Bl
|
4.

/* SPI0 transmit data */
uint16_t spi_send_array[] = {0x5050,0XA0A0};

spi_i2s_data_transmit(SPI0, spi0_send_array[0]);

BR¥ spi_i2s_data_receive

% ¥spi_i2s_data_receive ik L T %:

# 3-738. ¥ spi_i2s_data_receive

R spi_i2s_data_receive
RBUR T uint1l6_t spi_i2s_data_receive(uint32_t spi_periph);
TiReftid SPI I HE
Vinve: Jig
AR
#MASH{in}
spi_periph A& SPIX
SPIx x=0,1,2,3,4,5
Al SH{out}
|
p A Il
| 164054

it :
/* SPIO receive data */

uint16_t spi0_receive_data;
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spi0_receive_data = spi_i2s_data_receive(SPI0);
B % spi_bidirectional_transfer_config
P %¥spi_bidirectional_transfer_configftiid . T % :
R 3-739. K spi_bidirectional_transfer_config
R B FR spi_bidirectional_transfer_config
id spi_bidirecti | t if fig(uint32_t spi iph, uint32_t
- void spi_bidirectional_trans er_cor.w |g(l-1|n 't spi_periph, uint32_
transfer_direction);
TIReREA Bt B 415 SPIX KR A5 1 77 1)
e dktt
A5 VR F B
WMASH{in}
spi_periph A SPIX
SPIx x=0,1,2,3,4,5
HAZH{in}
transfer_direction SPUR [ ££ i 44 e
SPI_BIDIRECTION
SPITTARFE R AR
AL_TRANSMIT
SPI_BIDIRECTION
- SPITAELE R Bl =
AL_RECEIVE
A SH{out}
p A=A
i4n .

/* SPIO works in transmit-only mode */

spi_bidirectional_transfer_config(SPI0, SPI_BIDIRECTIONAL_TRANSMIT);

B % i2s_full_duplex_mode_config

BR #i2s_full_duplex_mode_config#iliik I, T~ %

# 3-740. X¥ i2s_full_duplex_mode_config

R i2s_full_duplex_mode_config
void i2s_full_duplex_mode_config (uint32_t i2s_add_periph,uint32_t
LT i2s_mode,uint32_t i2s_standard,uint32_t i2s_ckpl,uint32_t frameformat);
ThRestid 128430 LA A e &
SR A
B F R4
MWAZH{in}
i2s_add_periph 4hi5E12Sx_ADD
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12Sx_ADD x=1,2
WMASH{in}
i2s_mode 12SHE L
I2S_MODE_SLAVE s
12S ML A IEAE
X
I2S_MODE_SLAVE N
12S AL SRR 3
RX
I2S_MODE_MASTE L
12SEWLRIER A
RTX
I2S_MODE_MASTE . N
12S F AL 3
RRX
WASH{in}
i2s_standard 12SHnitE
I2S_STD_PHILLIPS 12S ¢RI b i
12S_STD_MSB 12S MSBT H brife
I2S_STD_LSB 12S LSB % H Ak
I2S_STD_PCMSHO I
12S PCMAGMiAm #i
RT
I2S_STD_PCMLON .
- 12S PCMK ik
WMASH{in}
i2s_ckpl 12875 PRARZS B AR P
I2S_CKPL_LOW 12S_CKZ HARA MK HLF
I2S_CKPL_HIGH 12S_CKZ RARAS M ey HLF
HWMASH{in}
i2s_frameformat 12 SHUHE A AN B IE K

12S_FRAMEFORMA
T _DT16B_CH16B
12S_FRAMEFORMA
T_DT16B_CH32B
12S_FRAMEFORMA
T _DT24B_CH32B
12S_FRAMEFORMA
T DT32B_CH32B

12SEHE K N16hr, EiEKE 16107

12SEHE K N16hr, EiEKE 32107

12SHHE K B2 240, lIE K 3241

12SHHE K B2 93240, i iE K 324

2% {out}

B EE

fBiltn.

[* configure i2s full duplex mode */

i2s_full_duplex_mode_config(12S1_ADD,|2S_MODE_SLAVETX,I2S_STD_LSB,12S_CKPL_
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LOW,12S_FRAMEFORMAT_DT16B_CH16B);

¥ spi_i2s_format_error_clear
P %ispi_i2s_format_error_cleardiiid i, F % :

R 3-7M. HK¥ spi_i2s_format_error_clear

R AR spi_i2s_format_error_clear
PR T void spi_i2s_format_error_clear(uint32_t spi_periph, uint32_t flag);
ThRedtid TR SPIN2S Wik A 1R AR &
oA
AL
HAZSH{in}
spi_periph A& SPIX
SPIx x=0,1,2,3,4,5
HAZH{in}
flag SPI/12Siikg X AR &
SPI_FLAG_FERR SPI T T ik 204 %
I2S_FLAG_FERR 12SHyiks Ak 1R
A S%{out}
|
R E{E
|

Biltn.

[* clear SPIO TI mode format error flag */
spi_i2s_format_error_clear(SPIO, SPI_FLAG_FERR);
% spi_crc_polynomial_set

B%%spi_crc_polynomial_setdifiik W, T %

F 3-742. ¥ spi_crc_polynomial_set

R spi_crc_polynomial_set
BHETE void spi_crc_polynomial_set(uint32_t spi_periph, uint16_t crc_poly);
ThRestid BLEAMISPIXFICRCZ WA
VRS s
B F R4
BWAZSH{in}
spi_periph S SPIX
SPIx x=0,1,2,3,4,5
MASH{in}
crc_poly CRCZ WA A
A 2% {out}
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R AME

(LR
/* set SPI0 CRC polynomial */
uint16 CRC_VALUE = 0x5050;

spi_crc_polynomial_set(SPI0,CRC_VALUE);

¥ spi_crc_polynomial_get

P %spi_crc_polynomial_get#iik W, %

R 3-743. K spi_crc_polynomial_get

R spi_crc_polynomial_get
RHE T uint16_t spi_crc_polynomial_get(uint32_t spi_periph);
B21): i P IRIAMESPIXICRC £ Wi fE
Vinve: Jig
AP
HAZH{in}
spi_periph A& SPIX
SPIx x=0,1,2,3,4,5
Al sH{out}
|
p A=A
uint16_t | 161 CRC T (0-OXFFFF)

Biltn.
/* get SPI0 CRC polynomial */
uint16_t crc_val;

crc_val = spi_crc_polynomial_get(SPI0);
¥ spi_crc_on

PR Espi_crc_ondfifiik W -

R 3-744. K spi_crc_on

B4R spi_crc_on
RHRTE void spi_crc_on(uint32_t spi_periph);
Bl): 2% FTFFHMEESPIXIFICRC T fig
vinve: Ji

1 FH R
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WMASH{in}
spi_periph A SPIX
SPIx x=0,1,2,3,4,5
2% {out}
& [EE
#i4n:
/* turn on SPI0 CRC function */
spi_crc_on(SPI0);
¥ spi_crc_off
% %spi_crc_offfiik I T 3.
R 3-745. ®H spi_crc_off
R spi_crc_off
RBRTE void spi_crc_off(uint32_t spi_periph);
ThRedtiiR 5% M4 SPIXIICRC I fig
Sarsktt
AN
WANSH{in}
spi_periph AN SPIX
SPIx x=0,1,2,3,4,5
¥ 2% {out}
& [E{E
i
[* turn off SPI0 CRC function */
spi_crc_off(SPI0);
¥ spi_crc_next
B %spi_crc_nextiiik WK%
# 3-746. B spi_crc_next
R spi_crc_next
RHRTE void spi_crc_next(uint32_t spi_periph);
ThReREA BB AMESPIX R — X & fi i HCRCIE
i/ s
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AN
WMASH{in}
spi_periph HMESPIX
SPIx x=0,1,2,3,4,5
I S%{out}
R E{E
#i4n:
/* SPIO next data is CRC value */
spi_crc_next(SPIO0);
¥ spi_crc_get
% ¥spi_crc_getitfiid W T %
R 3-747. ®H spi_crc_get
R spi_crc_get
R T uintl6_t spi_crc_get(uint32_t spi_periph, uint8_t spi_crc);
Thged 4M5% SPIXIRILCRCE
Sarsktt
B A R
WMANSH{in}
spi_periph A& SPIX
SPIx x=0,1,2,3,4,5
BANSE{in}
spi_crc SPI crcff
SPI_CRC_TX FREU R IECRCAF A7 2
SPI_CRC_RX SREZINCRCH /7 #8(H
I S%{out}
& EE
uint16 t | 16{7CRC{H (0-OXFFFF)

4
/* get SPI0 CRC send value */

uint16_t crc_val;

crc_val = spi_crc_get(SPI0, SPI_CRC_TX);
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¥ spi_crc_error_clear

o ¥spi_crc_error_clearfiliik Wi, T 3

R 3-748. B spi_crc_error_clear

R B FR spi_crc_error_clear
PR T void spi_crc_error_clear(uint32_t spi_periph);
ThRedtid PR SPIX CRCH 2 b7 B IR
e dktt
% VR F B
WMASH{in}
spi_periph HMELSPIX
SPIx x=0,1,2,3,4,5
S8 {out}
‘ AN
|
il :

[* clear SPI0 CRC error flag status */

spi_crc_error_clear(SPI0);

¥ spi_ti_mode_enable

P %spi_ti_mode_enablefffiik W, T %

£ 3-749. K ¥ spi_ti_mode_enable

R spi_ti_mode_enable
RBUR T void spi_ti_mode_enable(uint32_t spi_periph);
ThRedtid fERESPI TIRLK
vinve: Jig
A 1R FH B
#MASH{in}
spi_periph AP SPIX
SPIx x=0,1,2,3,4,5
AdSH{out}
|
R E{E
|

iy
/* enable SPIO Tl mode */

spi_ti_mode_enable(SPI0);
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¥ spi_ti_mode_disable

P %ispi_ti_mode_disableftiid I,

R 3-750. K spi_ti_mode_disable

R spi_ti_mode_disable
PR T void spi_ti_mode_disable(uint32_t spi_periph);
ThRedtid AERESPI TIRE
e dktt
% VR F B
WMASH{in}
spi_periph A SPIX
SPIx x=0,1,2,3,4,5
S8 {out}
|
AN
|

it :
/* disable SPI0 Tl mode */

spi_ti_mode_disable(SPI0);

¥ spi_quad_enable

P %spi_quad_enablefifiid I K % -

* 3-751. E¥ spi_quad_enable

R spi_quad_enable
RBUR T void spi_quad_enable(uint32_t spi_periph);
ThRedtid ERETUZESPIE R
vinve: Jig
A 1R FH B
WANSH{in}
spi_periph A& SPIX
SPIx x=5
AdSH{out}
|
R E{E
|

it
* enable SPI5 quad wire mode */
spi_quad_enable(SPI5);
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¥ spi_quad_disable
% %spi_quad_disabledfiik I, T %
R 3-752. FH spi_quad_disable
R spi_quad_disable
PR T spi_quad_disable(uint32_t spi_periph);
TheeHR AEREDU LR SPIRLE
ity s
% VR F B
BAZSE{in}
spi_periph A SPIX
SPIx x=5
¥ HiZ2H{out}
pAE
#i4n .
/* disable SPI5 quad wire mode */
spi_quad_disable(SPI5);
¥ spi_quad_write_enable
P ¥ispi_quad_write_enablefffiik I, T %
* 3-753. E¥ spi_quad_write_enable
R spi_quad_write_enable
RBRTE void spi_quad_write_enable(uint32_t spi_periph);
TIReREA fHREIIZESPIS
Vi {as
A 1R FH B
WANSH{in}
spi_periph A& SPIX
SPIx x=5
2% {out}
& [EE
i4n .

/* enable SPI5 quad wire write */

spi_quad_write_enable(SPI5);
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¥ spi_quad_read_enable
P %ispi_quad_read_enablefffiik W, T %

R 3-754. K spi_quad_read_enable

R spi_quad_read_enable
PR T void spi_quad_read_enable(uint32_t spi_periph);
ThRedtid EREPUZESPIL
e dktt
% VR F B
BAZSE{in}
spi_periph MK SPIX
SPIx x=5
S8 {out}
‘ AN
|
ol

[* enable SPI5 quad wire read */

spi_quad_read_enable(SPI5);
Bi% spi_quad_io23_output_enable

K %ispi_quad_io23_output_enableftiik I, T %

* 3-755. ¥ spi_quad_io23_output_enable

R spi_quad_io23_output_enable
RBUR T void spi_quad_io23_output_enable(uint32_t spi_periph);
TIReRR {£HESPI_IO2FISPI_I03%i
vinve: Jig
A 1R FH B
#MASH{in}
spi_periph 4MESPIX
SPIx x=5
AdSH{out}
|
R E{E
|

(LR
/* enable SPI5 SPI_I02 and SPI_IO3 pin output */
spi_quad_io23 output_enable(SPI5);
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¥ spi_quad_io23_output_disable
P %ispi_quad_io23 output_disablefiiid I, %

R 3-756. K spi_quad_io23_output_disable

R spi_quad_io23_output_disable
PR T void spi_quad_i023_output_disable(uint32_t spi_periph);
TR FERESPI_IO2F1SPI_I03%1H
e dktt
% VR F B
WASH{in}
spi_periph A SPIX
SPIx x=5
S8 {out}
|
AN
|

il :
[* disable SPI5 SPI_102 and SPI_103 pin output */

spi_quad_io23 output_disable(SPI5);
B ¥ spi_i2s_flag_get

B #spi_i2s_flag_getitiik W, T %

# 3-757. ®¥ spi_i2s_flag_get

R spi_i2s_flag_get
R E T FlagStatus spi_i2s_flag_get(uint32_t spi_periph, uint32_t spi_i2s_flag);
ThRER FRELSMESPIX/2Sxbr otk 4%
vinve: Jig
A 1R FH B
WANSH{in}
spi_periph A& SPIX
SPIx x=0,1,2,3,4,5
WASH{in}
spi_i2s_flag SPI/12SHr ERAE
SPI_FLAG_TBE RIEZ X bR &
SPI_FLAG_RBNE Bl b X AEE bR &
SPI_FLAG_TRANS IBEHAT R E
SPI_FLAG_RXORE B
- RR‘ Felbod B 1R bR &
SPI_FLAG_CONFE e B A5 R AR S
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RR
SPI_FLAG_CRCER o
CRCH izbr &
R
SPI_FLAG_FERR IR i b i
12S_FLAG_TBE RIEG X T hr &
I2S_FLAG_RBNE PP X AE =R &
I12S_FLAG_TRANS BERAT bR
I2S_FLAG_RXORE .
o B R bR
RR
I12S_FLAG_TXURE T
RIER B wbr &
RR
I2S_FLAG_CH HIERR
I2S_FLAG_FERR MRS R AR &
¥ HZ2H{out}
AN

FlagStatus

SET 8 RESET

.

/* get SPI0 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++]);

BB¥ spi_i2s_interrupt_enable

% %spi_i2s_interrupt_enablefiik W, F %

* 3-758. ¥ spi_i2s_interrupt_enable

R spi_i2s_interrupt_enable
R E T void spi_i2s_interrupt_enable(uint32_t spi_periph, uint8_t spi_i2s_int);
Thgeid 1 e AN 5 SPIX/12SxH bt
Vinve: Jig
AR
WASH{in}
spi_periph A% SPIX
SPIx x=0,1,2,3,4,5
WMASE{in}
spi_i2s_int SPI/12SH 1
SPI_I2S_INT_TBE RAEGZ X 2 v W e
SPI_I2S_INT_RBNE Fle gz i X = vh s
SPI_I2S_INT_ERR iRk Re
2% {out}
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R AME

il :
/* enable SPIO transmit buffer empty interrupt */

spi_i2s_interrupt_enable(SPIO, SPI_I2S_INT_TBE);
B spi_i2s_interrupt_disable

P %ispi_i2s_interrupt_disablefifiid I, % -

# 3-759. EK¥ spi_i2s_interrupt_disable

R spi_i2s_interrupt_disable
R T void spi_i2s_interrupt_disable(uint32_t spi_periph, uint8_t spi_i2s_int);
ThRedtid EEBE SN SPIX/12S X
yinuS i
A5 VR FH B
BASH{in}
spi_periph MK SPIX
SPIx x=0,1,2,3,4,5
HAZH{in}
spi_i2s_int SPI/12SH

SPI_I2S_INT_TBE

HIEGE X A T e

SPI_I2S_INT_RBNE

P i X AE 2 rh W g

SPI_I2S_INT_ERR

R s E

HHZ2¥{out}

IR B

(LUE
/* disable SPI0 transmit buffer empty interrupt */

spi_i2s_interrupt_disable(SPI0, SPI_I2S_INT_TBE);
B % spi_i2s_interrupt_flag_get

P %ispi_i2s_interrupt_flag_getiffiid W~ %

# 3-760. X¥ spi_i2s_interrupt_flag_get

R spi_i2s_interrupt_flag_get
R HETE FlagStatus spi_i2s_interrupt_flag_get(uint32_t spi_periph, uint8_t spi_i2s_int);
ThkeiR RN SPIX/I2SXH KRR 25

614



Z

GigaDevice GD32F 4xx [l {1 i s F 4 7
So kA -
AN

BAZSE{in}
spi_periph HMESPIX
SPIx x=0,1,2,3,4,5
WANSH{in}
spi_i2s_int SPI/12SH R A
SPI_I2S_INT_FLAG _
- T~ RALGE X 2 v 7
_TBE
SPI_I2S_INT_FLAG _
Bl g rh X e
_RBNE
SPI_I2S_INT_FLAG
BRSO B 1 T
_RXORERR
SPI_INT_FLAG_CO
T B R
NFERR
SPI_INT_FLAG_CR
- - - CRCHE R T
CERR
12S_INT_FLAG_TX L
RAL R 1= T
URERR
12S_INT_FLAG_FE
M % T
RR
¥ H 2% {out}
p A=A
FlagStatus | SET 5 RESET
(LUE
[* get SPI0 transmit buffer empty interrupt status */
if(RESET != spi_i2s_interrupt_flag_get(SPI0, SPI_I2S_INT_FLAG_TBE)){
while(RESET == spi_i2s_flag_get(SPI0, SPI_FLAG_TBE));
spi_i2s_data_transmit(SPI0, spi0_send_array[send_n++]);
}
3.25.  SYSCFG
%53.25. 1418 T SYSCFGIMHFAF 24 5%, #7153.25.2% SYSCFGFE s HUdE AT Ui -
3.25.1.  AMEEFARUH

SYSCFGH F & I3 U1 T R i :
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# 3-761.SYSCFG & 742
TEMBIR e )
SYSCFG_CFGO P B 2 A7 450
SYSCFG_CFG1 o B A 741
SYSCFG_EXTISSO EXTIJR % £ 25 47 230
SYSCFG_EXTISS1 EXTIRIE £ 27 47 2 1
SYSCFG_EXTISS2 EXTIRIE 77 F7 452
SYSCFG_EXTISS3 EXTIYR % £ 25 47 4% 3
SYSCFG_CPSCTL |/ OFMEF5 il a7 A7 45
3.25.2.  SMEEERBY
SYSCFGFE B $BI £ W F & iR
# 3-762. SYSCFG E&RH
PERR AR PE Rt
syscfg_deinit 5 A1 SYSCFGHEH:

syscfg_bootmode_config

P B 5| S

syscfg_fmc_swap_config

fic B FMCAEfif 28 i 5 1) 45

syscfg_exmc_swap_config

fic B EXMCAT fifs 5% WL 071 36

syscfg_exti_line_config fic B EXTI5 %
syscfg_enet_phy_interface_config e & LUK PIPHY 1

syscfg_compensation_config

fEREEAE FHI/OFME BT

syscfg_flag_get

RIU/OKME B ITIRES

% syscfg_deinit
BF $syscfg_deinitdifiidk I K %

R 3-763. HH syscfg_deinit

B R syscfg_deinit
BRBURTY void syscfg_deinit(void);
DiReHER A7 SYSCFGHH
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it A -
4 18 FH R 4 rcu_periph_reset_enable / rcu_periph_reset_disable
WASH{in}
2% {out}
IR EE

it :
/* reset SYSCFG */

syscfg_deinit();

¥ syscfg_bootmode_config

P #syscfg_bootmode_configittiik W, T % :

R 3-764. K# syscfg_bootmode_config

R syscfg_bootmode_config
BRURTY void syscfg_bootmode_config(uint8_t syscfg_bootmode);
DhRedR [AEEIESE T Eae
SovhkA -
AL L -
WANSH{in}
syscfg_bootmode 5 A

SYSCFG_BOOTMO
DE_FLASH

FFLASH7Efi# 2% (0x0800 0000~0x08FF FFFF)# e £/ #111:0x0000 0000

SYSCFG_BOOTMO
DE_BOOTLOADER

5] S 3D TR R B AE M 25 (0X1FFF 0000~0x1FFF 7FFF) 4 it 5 30 b 31
0x0000 0000

SYSCFG_BOOTMO
DE_EXMC_SRAM

EXMCHISRAM/NOR 0#11(0x6000 0000~0x67FF FFFF) #f Wi #i14ik0x0000
0000

SYSCFG_BOOTMO

DE_SRAM

Jr ESRAM{ISRAMO (0x2000 0000~0x2001 BFFF) 4% W& £/ #111:0x0000 0000
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SYSCFG_BOOTMO
DE_EXMC_SDRAM

EXMC*JSDRAM Device0(0xC000 0000~0xC7FF FFFF) 4wt 5} 2 #h131:0x0000
0000

2% {out}

R AME

.

[* configure boot from main flash */

syscfg_bootmode_config(SYSCFG_BOOTMODE_FLASH);

% syscfg_fmc_swap_config

P #syscfg_fmc_swap_configfiliid I, K % -

#* 3-765. K syscfg_fmc_swap_config

R TK syscfg_fmc_swap_config
Big- gLRit) void syscfg_fmc_swap_config(uint32_t syscfg_fmc_swap);
DhReHiR Tic. B FMC A7 fih 2 B D) ik
SovhkA -
B F e -
MASH{in}

syscfg_fmc_swap

FMCHIL S D138 45 [ [ 47 it A

SYSCFG_FMC_SW
P_BANKO

FFLASHYE % 28 () BankO 4 i 5t 31 #31-0x0800 0000, FFLASHEf% 2%/ Bankl
Hz i 5t 31 Hb 1i-0x0810 0000

SYSCFG_FMC_SW
P_BANK1

FFLASHZE % 25 (1Bank1 B4 £ #111-0x0800 0000, F FLASHEfif #4 ) BankOm:
55 3 HhH:0x0810 0000

HHZ2¥{out}

B EE

it

/* FMC memory bank 0 is mapped at address 0x08000000 and bank 1 is mapped at address
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0x08100000 */

syscfg_fmc_swap_config(SYSCFG_FMC_SWP_BANKO);

BR % syscfg_exmc_swap_config
i #syscfg_exmc_swap_configftiik 1L %

* 3-766. X¥¥ syscfg_exmc_swap_config

R R syscfg_exmc_swap_config
BREUR T void syscfg_exmc_swap_config(uint32_t syscfg_exmc_swap);
DiReHiR Tic B EXMCATfiff 25 W 5 1) 6t
Seth %M -
GALVEDE -
MANZH{in}

syscfg_exmc_swa

P

EXMCHS U535 17 (R 47 fik 2%

SYSCFG_EXMC_S

TeAFfit 2 W D) 452
WP_ENABLE

SDRAMJBank0FIBank15NAND Bank1fIPC CARD#HT Y, 4R)5,
SYSCFG_EXMC_S |SDRAM{¥Bank0FIBank 14 Bt £ A 0Ox8000 0000EI0x9FFF FFFF k3t i,
WP_DISABLE NAND Bank 1% Bt £ L OxC000 0000%|0xCFFF FFFF({#hTEE, PC

CARD#} i} 31 .OxD000 0000%|0XDFFF FFFF (i k3 F .

i S5 {out}

R EME

(LUE
/* enable EXMC memory mapping swap */

syscfg_exmc_swap_config(SYSCFG_EXMC_SWP_ENABLE);

®% syscfg_exti_line_config
P ¥isyscfg_exti_line_config#tiidk Il 3

# 3-767. ¥ syscfg_exti_line_config

ZEE S syscfg_exti_line_config
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PRARRY void syscfg_exti_line_config(uint8_t exti_port, uint8_t exti_pin);
DygesthiR ic B EXTIJ5 L %
PRS Jis -
B A % -
WMASH{in}
exti_port GPIOz 1

EXTI_SOURCE_GP
x=AB,C,D,E,F,GH,I

10x
HASH{in}
exti_pin EXTIZ
EXTI_SOURCE_PI
x=0..15
Nx
IHS%{out}
R E{E

i1

/* configure the PAO pin as EXTI Line */

syscfg_exti_line_config(EXTI_SOURCE_GPIOA, EXTI_SOURCE_PINO);

K% syscfg_enet_phy_interface_config

B ¥syscfg_enet_phy_interface_configifiid I, %

+ 3-768. K syscfg_enet_phy_interface_config

B R syscfg_enet_phy_interface_config
PR R void syscfg_enet_phy_interface_config(uint32_t syscfg_enet_phy_interface);
ThReHiR FiC & LUK PHY %
RS S -
AR -
BANSE{in}
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syscfg_enet_phy i ‘
LK MIMACIE I PHYH: L
nterface
SYSCFG_ENET_P
HEEEMII
HY_MII
SYSCFG_ENET_P
EFERMII
HY_RMII
S48 out}
R E{E

.

[* configure the MIl PHY interface for the ethernet MAC */

syscfg_enet_phy_interface_config(SYSCFG_ENET_PHY_MIl);

E¥ syscfg_compensation_config

P ¥syscfg_compensation_configffiid L % :

F 3-769. K syscfg_compensation_config

REZ IR syscfg_compensation_config
R R void syscfg_compensation_config(uint32_t syscfg_compensation);
TheeHhid 1 e BAE FII/O M B G
etk -
B Al R -

MASH(in}

syscfg_compensat

ion

/O B T A e Bl A FIR S

SYSCFG_COMPEN

/OFME HL T fii e
SATION_ENABLE
SYSCFG_COMPEN o
I/O¥ME B o iy
SATION_DISABLE
W H S {out}
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R E{E

(LR
[* enable the I/O compensation cell function */
syscfg_compensation_config(SYSCFG_COMPENSATION_ENABLE);
K% syscfg_flag_get
B #syscfg_flag_getdtiid W N3
#£ 3-770. ¥ syscfg_flag_get

R TK syscfg_flag_get

R HR R FlagStatus syscfg_flag_get(void);

TheeHiR REUOAME HITIRAS

VRS i

AN
WANSE{in}
Al sH{out}
& [E B
FlagStatus SETE{RESET
il :
I* check whether the 1/0O compensation cell ready flag is set or not */
if(RESET != syscfg_flag_get());
3.26. TIMER

TE NS EA RN — DRSS, SRR N Gt B AL, 7 N TR R s e
#(TIMERX, x=0, 7), B & 25LO(TIMERX, x=1, 2, 3, 4), @M & H #5L1(TIMERX, x=8, 11),
i E I 25 L2(TIMERX, x=9, 10, 12, 13), #EAER ZH(TIMERX, x=5, 6), A [FZEAL)E I 25 2
RIhEeA Tz . % 973.26. 118 T TIMERI T /7285156, 5719 3.26. 2% TIMER % o #5047 1
B
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3.26.1.  AMEEFRULH

TIMERZF 748 51 R W1 F L s :

# 3-771. TIMER &774%

MBI TR
TIMER_CTLO il A 47250
TIMER_CTL1 il e A7 2% 1

TIMER_SMCFG AL B A7 2%
TIMER_DMAINTEN DMAFI 1K 4 B 27 47 2%
TIMER_INTF HH TR S A AR
TIMER_SWEVG WA HA A A AR A
TIMER_CHCTLO TRIEAR ] FF 17 450
TIMER_CHCTL1 pliibisk el el
TIMER_CHCTL2 TR AR ] FF A 22
TIMER_CNT THEAS AF 48
TIMER_PSC o> SR 25 A7 A

TIMER_CAR TS B AT A 2%
TIMER_CREP BRI G FH
TIMER_CHOCV JETE O R/ L A A7 9%
TIMER_CHI1CV JETE LI IR/ L AR
TIMER_CH2CV JETE 24 R LR A AR
TIMER_CH3CV T IE 3RS L AT A A
TIMER_CCHP T AMNBIE R A A
TIMER_DMACFG DMAFL & 7517 7%
TIMER_DMATB DMAR L ZZ 1 X B 473
TIMER_IRMP N E L A AR
TIMER_CFG fic & A A
3.26.2.  AMEEREH
TIMERFE B £ 51 R 1 F s :
# 3-772. TIMER FEE&¥
PERR B R FE R R
timer_deinit B HMETIMERX

timer_struct_para_init

K TIMERWIAR AL G5 VR T AT S8

timer_init

WIHRAL AN TIMERX

timer_enable

fFRESNE TIMERX

timer_disable

ZEGE ML TIMERX

timer_auto_reload_shadow_enable TIMERX 4 3 H 8 5% Tf fig
timer_auto_reload_shadow_disable TIMERXH 3 E #5725 68
timer_update_event_enable TIMERXH HT{# 5

623




Z

GigaDevice

GD32F4xx [E1F A H a5

PERHA R

2k

timer_update_event_disable

TIMERXF #2kft

timer_counter_alignment

BB M AETIMERXFI A 5

timer_counter_up_direction

B SMETIMERXA Bt

timer_counter_down_direction

% B SMETIMERX[A R i3k

timer_prescaler_config

fic & A TIMERX T 2 4 2%

timer_repetition_value_config

it B /ML TIMERX A i Hi o

timer_autoreload_value_config

fic B A& TIMERX I [ 5 B 4 25 17 9%

timer_counter_value_config

fit & AMETIMERX 1528 A

timer_counter_read

BN TIMERX T $ 88 A

timer_prescaler_read

FE AN E TIMERXH) T5 73 45 241

timer_single_pulse_mode_config

Hic B 41 15 TIMERX 7 5 ik s =X,

timer_update_source_config

fic & 4ME TIMERX 58 375

timer_dma_enable

S ETIMERXHIDMATSE &

timer_dma_disable

SN TIMERXAIDMAZEfE

timer_channel_dma_request_

source_select

A TIMERX @18 DMATE SR 5%k £

timer_dma_transfer_config

fit & #ME TIMERX I DMARE T,

timer_event_software_generate WA= A F
timer_break_struct_para_init HTIMER 1L T RESH LS MR b T S 504610
timer_break_config fic & H ik Thie
timer_break_enable fHBETIMERX ) F11E ) B
timer_break_disable EBETIMERX ) 1 ThAE
timer_automatic_output_enable E 3l A R

timer_automatic_output_disable

H Bt A5 aE

timer_primary_output_config

i A BRAE g T TE i

timer_channel_control_shadow_

config

il BE AR RE BB F Y T A A7 s I B

timer_channel_control_shadow__

update_config

M TE AR 51 A AR S

timer_channel_output_struct

ETIMERIE 1 % Hh 28 s Mk b iy 2 5t

_para_init
timer_channel_output_config AMEETIMERX 138 13 i H e &
timer_channel_output_mode_config fiC B 7ML TIMERXE 18 ¥ H LA 2

timer_channel_output_pulse_
value_config

Tic B A B TIMERX 38 1 i H LA

timer_channel_output_shadow
_config

fic & TIMERxE 1 iy H LR T F A7 25 Dhie

timer_channel_output_fast_config

timer_channel_output_clear_config

fic B TIMER# 18 i tH LU GE D RE
fic B TIMERX 38 18 ¥ 4 L3805 0Th B

timer_channel_output_polarity_

config

T A A0 P P
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PE R4 # P R A
timer_channel_complementary_ i
, , B NI AR R
output_polarity_config
timer_channel_output_state_config fic B EE RS
timer_channel_complementary_ .
e B B i RS

output_state_config

timer_channel_input_struct_

para_init

K TIMERIE & ji N S 2 a5 vk b pir s 280164

timer_input_capture_config

fic B TIMERXH A 35 5 51

timer_channel_input_capture_

prescaler_config

fic B TIME R 18 $1 A\ $fi 35 140 i{E

timer_channel_capture_value_

register_read

U T A A

timer_input_pwm_capture_config

it & TIMERXHH 3R PW Mt A 44

timer_hall_mode_config

it & TIMERXHALLEZ D Thig

timer_input_trigger_source_select

TIMERXIPH A & R EFE

timer_master_output_trigger

_source_select

BEFETIME Rx 3245 200 ) ik &%

timer_slave_mode_select

TIMERx M A 2 it B

timer_master_slave_mode_config

TIMERxE WA K Aic B

timer_external_trigger_config

fit B TIMERXZ R fid &2 N

timer_quadrature_decoder_

mode_config

TIMERXIEAZ PERD #8545 U lC B

timer_internal_clock_config

TIMERXFAC & A N 5 i A =4

timer_internal_trigger_as_external_clo

ck_config

fic B TIMERXTI P4 3 fil & i B i

timer_external_trigger_as_external_cl

ock_config

fit B TIMERXF A0 5B itk & A i it

timer_external_clock_mode0_config

L B TIMERXZM S #4500, ETWE NI ERiE

timer_external_clock_model_config

L B TIMERXAM B A 201

timer_external_clock_model_

disable

TIMERXZM T Ak L 124 f

timer_channel_remap_config

fic B TIMERX E B Thfig

timer_write_chxval_register_config

fic B TIMERXS CHXVALIE AL

timer_output_value_selection_

config

Pic B TIMERi H {EL e 4

timer_flag_get

IKEAMETIMERXFIIRAS bR &

timer_flag_clear

EHRAMETIMERXIR S bR &

timer_interrupt_enable

AR ETIMERX 1 i

timer_interrupt_disable

S TIMERXH Wi £k fE

timer_interrupt_flag_get

SRELAMETIMERXH Wibs &

timer_interrupt_flag_clear

TEBRAMETIMERX [ 1 WA &
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¥4k timer_parameter_struct

F 3-773. %5144k timer_parameter_struct

FR IR FR TheeshiR

prescaler i3 il (0~65535)

1554238 (TIMER_COUNTER_EDGE, TIMER_COUNTER_CENTER_DOWN,
TIMER_COUNTER_CENTER_UP, TIMER_COUNTER_CENTER_BOTH)

counterdirection #0717 (TIMER_COUNTER_UP, TIMER_COUNTER_DOWN)

i eh 45K F (TIMER_CKDIV_DIV1, TIMER_CKDIV_DIV2,

alignedmode

clockdivision
TIMER_CKDIV_DIV4)
period JA#] (0~65535)
repetitioncounter BEEIERE (0~255)

ZEH4k timer_break_parameter_struct

R 3-774. ¥4k timer_break_parameter_struct

R AR DhReIR

BT T RHRAEE (TIMER_ROS_STATE_ENABLE,
TIMER_ROS_STATE_DISABLE)

IR N LIRS E (TIMER_IOS_STATE_ENABLE,
TIMER_IOS_STATE_DISABLE)

deadtime FEIX A (0~255)

HIEE S (TIMER_BREAK _POLARITY_LOW,

runoffstate

ideloffstate

breakpolarity
TIMER_BREAK_POLARITY_HIGH)
b ifE  (TIMER_OUTAUTO_ENABLE,
outputautostate
TIMER_OUTAUTO_DISABLE)
HANFIER Y54 (TIMER_CCHP_PROT_OFF, TIMER_CCHP_PROT 0,
protectmode
TIMER_CCHP_PROT_1, TIMER_CCHP_PROT_2)
breakstate Hrikf#fE (TIMER_BREAK_ENABLE, TIMER_BREAK_DISABLE)

ZEM4k timer_oc_parameter_struct

R 3-775. Z5H4{k timer_oc_parameter_struct

R ZFR TheesR
outputstate BiEH HRA (TIMER_CCX_ENABLE, TIMER_CCX_DISABLE)
outputnstate HAMEBIE HIRZ (TIMER_CCXN_ENABLE, TIMER_CCXN_DISABLE)
) WiE s AR (TIMER_OC_POLARITY_HIGH,
ocpolarity
TIMER_OC_POLARITY_LOW)
) HAMEER W (TIMER_OCN_POLARITY_HIGH,
ocnpolarity
TIMER_OCN_POLARITY_LOW)
RS NG (TIMER_OC_IDLE_STATE_LOW,
ocidlestate
TIMER_OC_IDLE_STATE_HIGH)
ocnidlestate FHRRA T EAMNEER Y (TIMER_OCN_IDLE_STATE_LOW,
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AR AR

ThRestid

TIMER_OCN_IDLE_STATE_HIGH)

¥4k timer_ic_parameter_struct

R 3-776. MK timer_ic_parameter_struct

FR IR FR TheeshiR
cpolarity B AW (TIMER_IC_POLARITY_RISING,
TIMER_IC_POLARITY_FALLING, TIMER_IC_POLARITY_BOTH_EDGE)

_ i EiEM AR LR (TIMER_IC_SELECTION_DIRECTTI,
lcselection TIMER_IC_SELECTION_INDIRECTTI, TIMER_IC_SELECTION_ITS)
_ WIEH AT (TIMER_IC_PSC_DIV1, TIMER_IC_PSC_DIV2,
Ieprescaler TIMER_IC_PSC_DIV4, TIMER_IC_PSC_DIV8)

icfilter TIE R K IER (0~15)

R timer_deinit

B ¥itimer_deinitdifiid 1L N 2

£ 3-777. B timer_deinit

AR timer_deinit
Big- gLRit) void timer_deinit(uint32_t timer_periph);
DiResid SALHMETIMERX
etk -
A 1R FH B rcu_periph_reset_enable / rcu_periph_reset_disable
MANSH{in}
timer_periph TIMER#M%
TIMERX(x=0..13) TIMERAM& 1%
Al sH{out}
‘ & [EE

it

/* reset TIMERO */

timer_deinit (TIMERO);

B # timer_struct_para_init

BR %timer_struct_para_init##iiR W K %

R 3-778. K timer_struct_para_init

RB AR

timer_struct_para_init

RBURR

void timer_struct_para_init(timer_parameter_struct* initpara);
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ThRethid B TIMERWIZE4L B 0 45 Mtk b BT 5 S B vk
Seph kAt -
7 FH rR _
BAZSE{in}
i TIMER¥IMGIL S5 IR, Z5MITRR i 5% & 3-T73. LEp4
P timer parameter struct.
#H 2% {out}
R EE
it :

/* initialize TIMER init parameter struct with a default value */

timer_parameter_struct timer_initpara;

timer_struct_para_init(timer_initpara);

BRE timer_init

PR timer_initffid LR %

#£ 3-779. B timer_init

AR timer_init

BRURTY void timer_init(uint32_t timer_periph, timer_parameter_struct* initpara);

DhRediR HIEHA AP TIMERX

ViR s -

A 1R FH B -
HWANSE{in}
timer_periph TIMER#M%
TIMERX(x=0..13) TIMERZM £

#MASH{in}

TIMERVIUG LS M1k, Stk 5% & 3-T73. Sk

initpara .
timer parameter_ struct.
¥ 2% {out}
R E{E
(LR
/[* initialize TIMERO */
timer_parameter_struct timer_initpara;
timer_initpara.prescaler =107;
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timer_initpara.alignedmode
timer_initpara.counterdirection
timer_initpara.period
timer_initpara.clockdivision

timer_initpara.repetitioncounter

= TIMER_COUNTER_EDGE;
= TIMER_COUNTER_UP;
=999;

= TIMER_CKDIV_DIV1;

:1’

timer_init(TIMERQO, &timer _initpara);

K% timer_enable

PR #itimer_enabledifiid i, K % -

# 3-780. B timer_enable

BB

timer_enable

Big- gLRit) void timer_enable(uint32_t timer_periph);
DiResid i RESM X TIMERX
VRS 1as -
AP -
BASH{in}
timer_periph TIMER#M%
TIMERXx(x=0..13) TIMERAM& % #%
A S8 {out}
‘ p A=A

i 4n:
/* enable TIMERO */

timer_enable (TIMERO);

¥ timer_disable
PR #itimer_disableffiidk . T %

R 3-781. K# timer_disable

PR FR timer_disable
BRBUR R void timer_disable(uint32_t timer_periph);
ThResiR AERESMETIMERX
PSS -
B F R4 -
A H{in}
timer_periph TIMER#M %
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TIMERX(x=0..13) | TIMERH 434 %
2% {out}
R FIE
il

/* disable TIMERO */

timer_disable (TIMERDO);

¥ timer_auto_reload_shadow_enable

B ¥timer_auto_reload_shadow_enablefffii I, F %

* 3-782. K timer_auto_reload_shadow_enable

R TK timer_auto_reload_shadow_enable
RHRRY void timer_auto_reload_shadow_enable(uint32_t timer_periph);
ThREHR TIMERx H 3/ S 5% 1 fi e
Sapesk -
A5 VR FH B -
HAZH{in}
timer_periph TIMER#}%
TIMERX(x=0..13) TIMERZM £
¥ 2% {out}
‘ R
P
‘ .

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

timer_auto_reload_shadow_enable (TIMERO);

¥ timer_auto_reload_shadow_disable

B ¥timer_auto_reload_shadow_disablefifiit i, N % :

# 3-783. E¥ timer_auto_reload_shadow_disable

B R timer_auto_reload_shadow_ disable
BRER R void timer_auto_reload_shadow_ disable (uint32_t timer_periph);
LhREHR TIMERx H 3/ S (5% 124 g
Sapk it -
A5 FH R -
MWAZH{in}
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timer_periph TIMER#MX
TIMERX(x=0..13) TIMER#M 1% 4
W S4{out}

B EE

Blhn:

/* disable the TIMERO auto reload shadow function */

timer_auto_reload_shadow_disable (TIMERO);

¥ timer_update_event_enable

P ¥timer_update_event_enablefffiid .~ %

R 3-784. K timer_update_event_enable

R TK timer_update_event_enable
RHRRY void timer_update_event_enable(uint32_t timer_periph);
ThREHR TIMERX S 7 i it
ekt -
AP -
WMASH{in}
timer_periph TIMER#}%
TIMERX(x=0..13) TIMER#M £
¥ 2% {out}
p A=A

Biltn.

/* enable TIMERO the update event */

timer_update_event_enable (TIMERO);

B % timer_update_event_disable
P ¥timer_update_event_disable ik I, T £

# 3-785. E# timer_update_event_disable

B R timer_update_event_ disable
ERHRRY void timer_update_event_ disable (uint32_t timer_periph);
LhREHR TIMERXH 24 f¢
Sapk it -
1 F R -
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WMASH{in}
timer_periph TIMER#MX
TIMERXx(x=0..13) TIMER#M %4
I S%{out}
R E{E

Blhn:

[* disable TIMERO the update event */

timer_update_event_disable (TIMERO);

B ¥ timer_counter_alignment

PR #itimer_counter_alignmentfifiid I, N %

& 3-786. K timer_counter_alignment

R TK timer_counter_alignment
RHRRY void timer_counter_alignment(uint32_t timer_periph, uint16_t aligned);
ThReHid BB MR TIMERXI N F 2
VRS 1as -
AP -
WANSH{in}
timer_periph TIMER#}%

TIMERX(x=0..4,7..1

TIMER#M ik

3)
#MASH{in}
aligned X F A
TIMER_COUNTER
I_EDGE To b g SO G R F L), DIRAIARE T 40 )

TIMER_COUNTER
_CENTER_DOWN

S SR RO IR THEGRAE P e O B, e T A B A A
& (TIMERX_CHCTLOZ £ #$ 1 CHXMS=00) , RALEM i3, @i
FiliiREEL

TIMER_COUNTER
_CENTER_UP

e ) B ECE IR THEGRAE e O B, T A B A
& (TIMERX_CHCTLOH £ #$ ' CHXMS=00) , RA7EM Eil3unt, @i
AR S E 1

TIMER_COUNTER
_CENTER_BOTH

et 5 B RO IR THEGRAE e O B, e T A B
K (TIMERX_CHCTLOZ £ #$ ' CHxMS=00) , fE[A_EAE FiFgont, @t
Wi AR EL

S8 out}

B EME
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Blhn:

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

timer_counter_alignment (TIMERO, TIMER_COUNTER_CENTER_UP);

B % timer_counter_up_direction

PR #timer_counter_up_directiondffiik i, N 3£

R 3-787. K# timer_counter_up_direction

R TR timer_counter_up_direction
PRARTY void timer_counter_up_direction(uint32_t timer_periph);
ThReHid BE SMETIMERXIA it %k
VS i THES R B TG SO R B GA M R0
A5 VR FH B -
HAZH{in}
timer_periph TIMERM%
TIMERX(x=0..4,7) TIMERAM L
¥ HiZ2H{out}
‘ pAE
‘ .
i4n .

/* set TIMERO counter up direction */

timer_counter_up_direction (TIMERO);

BB ¥ timer_counter_down_direction
B ¥timer_counter_down_direction#ifiit I, N %

* 3-788. ¥ timer_counter_down_direction

R TR timer_counter_ down _direction
BRHR R void timer_counter_ down _direction(uint32_t timer_periph);
TheeHhid BB AMETIMERXA R4t
Sapk it TR BT R O S RO G SR )
A5 FH R -
WASH{in}
timer_periph TIMER#} %
TIMERX(x=0..4,7) TIMERAMA 1% #%
2% {out}
‘ .
p A
‘ .
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54
/* set TIMERO counter down direction */

timer_counter_down_direction (TIMERO);

B ¥ timer_prescaler_config

Bk #timer_prescaler_configfiiid I, %

R 3-789. K timer_prescaler_config

R FR timer_prescaler_config
R void timer_prescaler_config(uint32_t timer_periph, uintl6_t prescaler, uint8_t
pscreload);
ThReHid Tt B 4N TIMERXTH /3 4 28
SRk -
AL -
HAZH{in}
timer_periph TIMER#MX
TIMERX(x=0..13) TIMERAM L
HAZH{in}
prescaler i A, 0~65535
HAZSH{in}
pscreload T 53 A5UE N s =X
TIMER_PSC_RELO .
AI;_NO;V Ui L ERYAEIDIIE=9
TIMER_PSC_RELO . i
AD__UPDATE TR AU AL U S R A
#is%{out}
‘ .
R EI{E

it

[* configure TIMERO prescaler */

timer_prescaler_config (TIMERO, 3000, TIMER_PSC_RELOAD_NOW);

B % timer_repetition_value_config

BK #timer_repetition_value_configfifiid i, T~ %

R 3-790. K# timer_repetition_value_config

PR FR timer_repetition_value_config
PR R void timer_repetition_value_config(uint32_t timer_periph, uintl6_t repetition);
ThReshiid Fic B 4N TIMERX ) 5 5 14 5%
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s s -
B F B -
WMASH{in}
timer_periph TIMER#MX
TIMERX(x=0,7) TIMERAMA 1% #%
A H{in}
repetition | TR, IATEFH0-255
IS {out}
‘ R E{E
‘ .
il -

[* configure TIMERO repetition register value */

timer_repetition_value_config (TIMERO, 98);

BR % timer_autoreload_value_config
P #itimer_autoreload_value_configftfiidk I, T %

£ 3-791. B timer_autoreload_value_config

H 4 HR timer_autoreload_value_config
Zg- gbRit] void timer_autoreload_value_config(uint32_t timer_periph, uint32_t autoreload);
iR Bt B AME TIMERXIF [ 3l 5 4 %577 58
SovhkA -
B Al R -
MASH{in}
timer_periph TIMER#M%
TIMERX(x=0..13) TIMERAM& 1%
MASH{in}
autoreload ‘ THEUE B sh Bl
#is%{out}
‘ AL
‘ .
(ZLE

[* configure TIMER autoreload register value */

timer_autoreload_value_config (TIMERO, 3000);

FR%X timer_counter_value_config

B #itimer_counter_value_configftiid . T %
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# 3-792. K% timer_counter_value_config
R IR timer_counter_value_config
BREUR T void timer_counter_value_config(uint32_t timer_periph, uint32_t counter);
ThRedhig Fic B A B TIMERX )+ $ 1
Vi Yas -
B2 A R 2 -
WANSH{in}
timer_periph TIMER4|Mk
TIMERXx(x=0..13) TIMERAMA 1% #%
WANSH{in}
counter ‘ T E
¥ HZ2H{out}
‘ AN
‘ R
(LUE

[* configure TIMERO counter register value */

timer_counter_value_config (TIMERO);

¥ timer_counter_read

B ¥timer_counter_read ik WL N &

R 3-793. EK# timer_counter_read

R timer_counter_read
R R uint32_t timer_counter_read(uint32_t timer_periph);
TheeHhid BN TIMERX )T+ 428 1
ViR s -
A 1R FH B -
BASE{in}
timer_periph TIMER#M %
TIMERX(x=0..13) TIMERAM& 1%
2% {out}
‘ .
R E{E
uint32_t | SMATIMERX ) T

(ZEE
/* read TIMERO counter value */
uint32_ti=0;
i = timer_counter_read (TIMERO);
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B ¥ timer_prescaler_read

P ¥itimer_prescaler_readffiif I, N .

R 3-794. K timer_prescaler_read

R TR timer_prescaler_read
PRARTY uint16_t timer_prescaler_read(uint32_t timer_periph);
ThRed UM TIMERX () T3 9 41
VRLT Has -
B2 A R 2 .
BAZSE{in}
timer_periph TIMER#}M%
TIMERX(x=0..13) TIMERZMIE#E
¥ HiZ2H{out}
‘ .
pAE
uint16_t | SMETIMERX I T4 5 836 (0X0000~OXFFFF)
#i4n

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

i = timer_prescaler_read (TIMERDO);

B % timer_single_pulse_mode_config
Bk #timer_single_pulse_mode_configifiiid . T~ % -

F 3-795. K timer_single_pulse_mode_config

R timer_single_pulse_mode_config
Zg- gbRit] void timer_single_pulse_mode_config(uint32_t timer_periph, uint8_t spmode);
TiRestiR it B AR TIMERXI B ik gt 24
SovhkA -
B Al R -
MASH{in}
timer_periph TIMER#M &
TIMERXx(x=0..8,11) TIMERAM %4
MASH{in}
spmode s =
TIMER_SP_MODE .
S_ING_LE B Sk
TIMER_SP_MODE
RE;ETI_TIVE ) HRBL
wHSH{out}
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R AME

.

/* 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#iliik I T 3% -

#F 3-796. ¥ timer_update_source_config

AR timer_update_source_config
Eig- gkl void timer_update_source_config(uint32_t timer_periph, uint32_t update);
ThReHid 1 B AN TIMERX (1) 5 5
SRk -
AL -
WASE{in}
timer_periph TIMER#M%
TIMERX(x=0..13) TIMERAM L
HAZH{in}
update TR
FRAT S A TR W EDMATE 3K«
TIMER_UPDATE_S - UPGHi#i &1
RC_GLOBAL — TR R
— WA ) 35 7 AR 4 B
TIMER_UPDATE_S o . N o
RC_REGULAR RATHEEREE T TF s 7 A4 S T Bl DMATE 3R
sz out}
‘ ]
p A=A
‘ .
(LR

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

timer_update_source_config (TIMERO, TIMER_UPDATE_SRC_REGULAR);

B % timer_dma_enable

Bk %timer_dma_enabledtiik 1, T %

638




Z

GigaDevice

GD32F4xx [E1F A H a5

#£ 3-797. K timer_dma_enable

R IR timer_dma_enable

BREUR T void timer_dma_enable(uint32_t timer_periph, uint16_t dma);

ThRedhig AL TIMERXIIDMA fE

etk -

AL -
WASH{in}
timer_periph TIMER#M%

TIMERX 2% AR SH

WASH{in}
dma DMAJ

TIMER_DMA_UPD

FHDMAIER, TIMERX(x=0..7)

TIMER_DMA_CHO

JBIEOLLEMTIZE DMAIE R, TIMERX(x=0..4,7)

D
TIMER_DMA_CH1 . N o

b WG L EH#ZR DMATE K, TIMERX(x=0..4,7)
TIMER_DMA_CH2 . o o

b JWIE2 L EH#3R DMATE K, TIMERX(x=0..4,7)
TIMER_DMA_CH3 . o o

b JWIEILLE/MHZR DMATE K, TIMERX(x=0..4,7)
TIMER_DMA_CMT o

b HAHDMAT i K, TIMERX(x=0,7)
TIMER_DMA_TRG . L

b fi & DMATE R g, TIMERX(x=0..4,7)

I S%{out}
R EI{E

Biltn.

/* enable the TIMERO update DMA */

timer_dma_enable (TIMERO, TIMER_DMA_UPD);

K% timer_dma_disable

pR %timer_dma_disablef#iiR I, % :

# 3-798. E# timer_dma_disable

B Z K timer_dma_disable
BRBURTY void timer_dma_disable (uint32_t timer_periph, uint16_t dma);
ThRefhg S TIMERXFIDMAKE B
VRS Las -
1 F R -
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BAZSE{in}
timer_periph TIMER#MX
TIMERX 2% BARSH
BAZSE{in}
dma DMAJ5
TIMER_DMA_UPD FHDMAE K, TIMERX(x=0..7)
TIMER_DMA_CHO - s
5 JBIEOLL A3k DMATER, TIMERX(x=0..4,7)
TIMER_DMA_CH1 - s
5 IR A# 3R DMATER, TIMERX(x=0..4,7)
TIMER_DMA_CH2 . o o
5 M2 B AR DMAKE R, TIMERX(x=0..4,7)
TIMER_DMA_CH3 L o o
5 BB MAHEE DMAKE R, TIMERX(x=0..4,7)
TIMER_DMA_CMT o
b HAHDMAT i K, TIMERX(x=0,7)
TIMER_DMA_TRG . e
b fih )% DMATE K {# 58, TIMERX(x=0..4,7)
¥ Hi 2% {out}
AN

(LUE
[* disablethe TIMERO update DMA */

timer_dma_disable (TIMERO, TIMER_DMA_UPD);

¥ timer_channel_dma_request_source_select

B ¥timer_channel_dma_request_source_selectiffiit I, N %

F 3-799. E¥# timer_channel_dma_request_source_select

REZ IR timer_channel_dma_request_source_select
void timer_channel_dma_request_source_select(uint32_t timer_periph,
MR _
uint32_t dma_request);
TRedhid AL TIMERX1 38 1E DMATE R J5 1428
VRS i -
AL -
MASH{in}
timer_periph TIMER%MX
TIMERX(x=0..4,7) TIMERAM& 1% #%
MWAZH{in}
dma_request JEIE 1 DMATE K Ik %
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TIMER_DMAREQU
EST_CHANNELEV
ENT

TG R L S R AR, RO EIEN I DMATE R

TIMER_DMAREQU
EST_UPDATEEVE
NT

MR, KIRIEIENFDMATE K

2% {out}

B EE

it

/* TIMERO channel

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

timer_channel_dma_request_source_select (TIMERO,
TIMER_DMAREQUEST_CHANNELEVENT);

¥ timer_dma_transfer_config

B ¥timer_dma_transfer_config#fiid L~ &

* 3-800. K timer_dma_transfer_config

ESE 5 B timer_dma_transfer_config
void timer_dma_transfer_config(uint32_t timer_periph, uint32_t dma_baseaddr,
R HURRY _
uint32_t dma_lenth);
TheeHhid 1it B AMETIMERX{IDMAR 5,
etk -
RN -
#MASH{in}
timer_periph TIMER%MX

TIMERX 2% BARSH

#MASH{in}

dma_baseaddr

DMA L ik 4f Hutik

TIMER_DMACFG_
DMATA_CTLO

DMAfL e ahthk: TIMER_DMACFG_DMATA_CTLO, TIMERXx(x=0..4,7)

TIMER_DMACFG_
DMATA_CTL1

DMAfL it athik: TIMER_DMACFG_DMATA_CTL1, TIMERXx(x=0..4,7)

TIMER_DMACFG_
DMATA_SMCFG

DMAf: et bhl: TIMER_DMACFG_DMATA_SMCFG, TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_DMAINTE
N

DMAfE4fietaHbhl: TIMER_DMACFG_DMATA_DMAINTEN,
TIMERX(x=0..4,7)

TIMER_DMACFG_

DMATA_INTF

DMAfL i ahhk: TIMER_DMACFG_DMATA_INTF, TIMERXx(x=0..4,7)
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TIMER_DMACFG_
DMATA_SWEVG

DMAfE R dhhit: TIMER_DMACFG_DMATA_SWEVG, TIMERx(x=0..4,7)

TIMER_DMACFG_
DMATA_CHCTLO

DMAfE i dshtk: TIMER_DMACFG_DMATA_CHCTLO, TIMERXx(x=0..4,7)

TIMER_DMACFG_
DMATA_CHCTL1

DMAfE R dahtk: TIMER_DMACFG_DMATA_CHCTL1, TIMERXx(x=0..4,7)

TIMER_DMACFG_
DMATA_CHCTL2

DMAfE R dahik: TIMER_DMACFG_DMATA_CHCTL2, TIMERXx(x=0..4,7)

TIMER_DMACFG_
DMATA_CNT

DMAfEH a5t TIMER_DMACFG_DMATA_CNT, TIMERXx(x=0..4,7)

TIMER_DMACFG_
DMATA_PSC

DMAfE it g ilk: TIMER_DMACFG_DMATA_PSC, TIMERx(x=0..4,7)

TIMER_DMACFG_
DMATA_CAR

DMAfE it ilk: TIMER_DMACFG_DMATA_CAR, TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CREP

DMAfE it lk: TIMER_DMACFG_DMATA_CREP, TIMERX(x=0,7)

TIMER_DMACFG_
DMATA_CHOCV

DMAfE it ilk: TIMER_DMACFG_DMATA_CHOCV, TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CH1CV

DMAf e thiiht: TIMER_DMACFG_DMATA_CHICV, TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CH2CV

DMAfE 2 ghHlt: TIMER_DMACFG_DMATA_CH2CV, TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_CH3CV

DMAfE i ahiht: TIMER_DMACFG_DMATA_CH3CV, TIMERXx(x=0..4,7)

TIMER_DMACFG_
DMATA_CCHP

DMAfE i all: TIMER_DMACFG_DMATA _CCHP, TIMERX(x=0,7)

TIMER_DMACFG_
DMATA_DMACFG

DMAfE S ghitht: TIMER_DMACFG_DMATA_DMACFG, TIMERX(x=0..4,7)

TIMER_DMACFG_
DMATA_DMATB

DMAfE S ghiht: TIMER_DMACFG_DMATA_DMATB, TIMERX(x=0..4,7)

WANSH{in}

dma_lenth

DMAE#K

TIMER_DMACFG_
DMATC_xTRANSF
ER

x=1..18, DMAfEH x &

HHZ2¥{out}

IR [EE

i

[* configure the TIMERO DMA transfer */

642



Z

GigaDevice

GD32F4xx [E1F A H a5

timer_dma_transfer_config (TIMERO, TIMER_DMACFG_DMATA_CTLO,
TIMER_DMACFG_DMATC_5TRANSFER);

¥ timer_event_software_generate

P ¥timer_event_software_generatefffiit I %

3+ 3-801. B timer_event_software_generate

R TR timer_event_software_generate
PRARTY void timer_event_software_generate(uint32_t timer_periph, uint16_t event);
ThReHR BAF P A
PRS Jis -
AL -
WMASH{in}
timer_periph TIMER#MX
TIMERX S5 Bk S 4
WMASH{in}
event HIR
TIMER_EVENT_SR
N B FEFA =4, TIMERX(x=0..13)
C_UPG
TIMER_EVENT_SR
- - AIEOM Rk L F KA, TIMERX(x=0..4,7..13)
C_CHOG
TIMER_EVENT_SR .
- - WLk E LA A R4, TIMERX(x=0..4,7,8,11)
C_CH1G
TIMER_EVENT_SR .
- - W2 ke LB A R, TIMERX(x=0..4,7)
C_CH2G
TIMER_EVENT_SR .
- - IBIE3M IR LB R E, TIMERX(x=0..4,7)
C_CH3G
TIMER_EVENT_SR .
- - BTG A TR A R A, TIMERX(x=0,7)
C_CMTG
TIMER_EVENT_SR
B B fil ) FF= 4, TIMERX(x=0..4,7,8,11)
C_TRGG
TIMER_EVENT_SR
. - FEAE R IEESE, TIMERX(x=0,7)
C_BRKG
A Z%{out}
AL

i

[* software generate update event*/

timer_event_software_generate (TIMERO, TIMER_EVENT_SRC_UPG);
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B ¥ timer_break_struct_para_init

PR %timer_break_struct_para_initfifiik . N %

R 3-802. B timer_break_struct_para_init

R B FR timer_break_struct_para_init
R R A void timer_break_struct_para_init(timer_break_parameter_struct* breakpara);
TheeHR K TIMERH LT BE 285 M 7k b BTy 2 Hv) iRk
oA
A R 5
WMASH{in}
b TR B ARk, VR 3-TT4. L
breakpara .
timer break parameter struct.
¥ HZ2H{out}
& B {H

it

/* 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

BK #timer_break_configfifiid I, T %

# 3-803. X% timer_break_config

R timer_break_config
void timer_break_config(uint32_t timer_periph, timer_break_parameter_struct*
RBURE
breakpara);
ThReHig Wi ik T e
SovhkA -
B Al R -
BWAZSH{in}
timer_periph TIMER#M %
TIMERX(x=0,7) TIMERAMEIEHE
MASH{in}

breakpara

b ThAe e B Sk, YEWE 3-774. LEp4
timer break parameter struct.

S % out}

B EME
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(LR
I* configure TIMERO break function */

timer_break_parameter_struct timer_breakpara;

timer_breakpara.runoffstate =TIMER_ROS_STATE_DISABLE;
timer_breakpara.ideloffstate =TIMER_10S_STATE_DISABLE ;
timer_breakpara.deadtime = 255;

timer_breakpara.breakpolarity =TIMER_BREAK POLARITY_LOW;
timer_breakpara.outputautostate = TIMER_OUTAUTO_ENABLE;
timer_breakpara.protectmode =TIMER_CCHP_PROT _0;
timer_breakpara.breakstate = TIMER_BREAK_ENABLE;

timer_break_config(TIMERO,&timer_breakpara);

BR# timer_break_enable

B ¥timer_break_enableffiid I~ %

# 3-804. XK timer_break_enable

R timer_break_enable
Zg- gbRit] void timer_break_enable(uint32_t timer_periph);
TiRestiR ERETIMERX A 11 Zh g
SRt HAHTETIMERX_CCHPZ /745 IPROT [1:0] =00 i, 7 n[1&i%
A 1R FH B -
BANSE{in}
timer_periph TIMER#M %
TIMERX(x=0,7) TIMERAM& 1%
#is%{out}
‘ B}
& [E B
‘ _

i 4n
/* enable TIMERO break function®/

timer_break_enable (TIMERO);

B % timer_break_disable

B ¥itimer_break_disableffiiit W, T % :
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# 3-805. ¥ timer_break_disable

R IR timer_break_disable
BREUR T void timer_break_disable (uint32_t timer_periph);
ThRedhig FERETIMERX( 1L AE
Vi Yas HATETIMERX_CCHPZ /743 fJPROT [1:0] =00 i, A n[{&ik
B2 A R 2 .
WASH{in}
timer_periph TIMER#hM%
TIMERX(x=0,7) TIMERAMA 1% #%
i S 4{out}
pAE

10

/* disable TIMERO break function*/

timer_break_ disable (TIMERO);

¥ timer_automatic_output_enable

P ¥itimer_automatic_output_enableitfiid i, % :

* 3-806. K timer_automatic_output_enable

R timer_automatic_output_enable
R R void timer_automatic_output_enable(uint32_t timer_periph);
ThReHig H Bl 3 g
Se vk AF HAGETIMERX_CCHP# 77 4 fJPROT [1:0] =00 K, A w[{&ek
AL L -
BASE{in}
timer_periph TIMER#M %
TIMERX(x=0,7) TIMERAM& 1%
#is%{out}
AL

i

[* enable TIMERO output automatic function */

timer_automatic_output_enable (TIMERO);

B % timer_automatic_output_disable

PR #timer_automatic_output_disablefffiit L~ %
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# 3-807. E¥ timer_automatic_output_disable

R IR timer_automatic_output_ disable
BREUR T void timer_automatic_output_ disable (uint32_t timer_periph);
ThReHR H sl 2R RE
etk HAHTETIMERX_CCHP % /45 JPROT [1:0] = 00K}, A A&
AL -
WASH{in}
timer_periph TIMER#M%
TIMERX(x=0,7) TIMERAMA 1% #%
#H 2% {out}
‘ ]
iR EE

il :
/* disable TIMERO output automatic function */

timer_automatic_output_disable (TIMERO);

BR % timer_primary_output_config
P #itimer_primary_output_config#ifii i, N % :

* 3-808. E# timer_primary_output_config

BRBATR timer_primary_output_config
AR void timer_primary_output_config(uint32_t timer_periph, ControlStatus
newvalue);
ThReHig JITA F G A A e
SovhkA -
AL L -
BANSE{in}
timer_periph TIMER#M %
TIMERX(x=0,7) TIMERAM& 1%
BANSE{in}
newvalue FEHPIRES
ENABLE e
DISABLE Ahne
A Z%{out}
AL

it

/* enable TIMERO primary output function */
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timer_primary_output_config (TIMERO, ENABLE);

B ¥ timer_channel_control_shadow_config

BF #timer_channel_control_shadow_config##iik . % :

3+ 3-809. K# timer_channel_control_shadow_config

R FR timer_channel_control_shadow_config
void timer_channel_control_shadow_config(uint32_t timer_periph,
RHURE
ControlStatus newvalue);
ThReHR THE AR R T E
PRS Jis -
AL -
HAZH{in}
timer_periph TIMER%MX
TIMERX(x=0,7) TIMERAM L
HAZH{in}
newvalue FEHIRTS
ENABLE fiRE
DISABLE hhe
s S%{out}
‘ .
R E{E
‘ .

Biltn.

[* channel capture/compare control shadow register enable */

timer_channel_control_shadow_config (TIMERO, ENABLE);

B % timer_channel_control_shadow_update_config

B #timer_channel_control_shadow_update_configdifiit I, F % :

# 3-810. K% timer_channel_control_shadow_update_config

REZ IR timer_channel_control_shadow_update_config
void timer_channel_control_shadow_update_config(uint32_t timer_periph,
RBURE .
uint8_t ccuctl);
ThReHR T AR ) 5T A A T
PSS -
B F R4 -
BWAZSH{in}
timer_periph TIMER%MX
TIMERX(x=0,7) TIMERAMEZIEHE
MASH{in}
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ccuctl B TE AR 5 2 A7 A R
TIMER_UPDATECT ‘ ]

. CMTGHE 4 B LI 53 5% T3 A7 48

L_Cccu
TIMER_UPDATECT ‘ -

- MCMTGRLH: B 18 M FI TRIGI AR, T S/ 58E 5

L_CCUTR
S8 out}
R EME

LR
[* configure TIMERO channel control shadow register update when CMTG bit is set */

timer_channel_control_shadow_update_config (TIMERO, TIMER_UPDATECTL_CCU);

B ¥ timer_channel_output_struct_para_init
PR #itimer_channel_output_struct_para_init#ifiif i, F % -

* 3-811. HH timer_channel_output_struct_para_init

R timer_channel_output_struct_para_init
R void timer_channel_output_struct_para_init(timer_oc_parameter_struct*
ocpara);

TIReREA HTIMEREE fi i ZE S5 M1k T BTG S 301610

Vinve: Jig -

A FH R -
WMANSH{in}

ocpara ‘ WHEE gk, #ENE 3-775. ZHfkimer oc parameter struct.
¥ 2% {out}

p A=A
il :

[* 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
PR #timer_channel_output_configifiit IL %

R 3-812. K timer_channel_output_config
‘ ZEE S ‘ timer_channel_output_config
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void timer_channel_output_config(uint32_t timer_periph, uintl6_t channel,
RHR R .
timer_oc_parameter_struct* ocpara);
ThRedhig A TIMERX (138 18 4y H ic
etk -
AN -
WANSH{in}
timer_periph TIMER#M%
TIMERX 2% AR SH
WS {in}
channel (G N=REB
TIMER_CH_O i#iE0, TIMERX(x=0..4,7..13)
TIMER_CH_1 JHiE1, TIMERx(x=0..4,7,8,11)
TIMER_CH_2 #iE2, TIMERX(x=0..4,7)
TIMER_CH_3 #iE3, TIMERX(x=0..4,7)
HAZH{in}
ocpara ‘ SHEE R, VELE 3-775. LZH#timer oc parameter struct
S8 {out}
p IR

it

I* 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

B ¥timer_channel_output_mode_configftiid I T %

£ 3-813. K timer_channel_output_mode_config

ERBAATR

timer_channel_output_mode_config

HRHUR R

void timer_channel_output_mode_config(uint32_t timer_periph, uintl6_t
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channel, uint16_t ocmode);
DiReHER it B AMETIMERXIFRIE 1 H H A=,
Jarkit -
A F B4 -
WASH{in}
timer_periph TIMER#hM%
TIMERX 2% BARSH
WASH{in}
channel e WER B
TIMER_CH_0O i#iE0, TIMERX (x=0..4,7..13)
TIMER_CH_1 iK1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 #iE2, TIMERX (x=0..4,7)
TIMER_CH_3 #iE3, TIMERX (x=0..4,7)
HAZH{in}
ocmode M IE S H R
TIMER_OC_MODE N
PRaE
_TIMING
TIMER_OC_MODE . .
- VEHCH 15 N
_ACTIVE
TIMER_OC_MODE _—
UNT N R =K o
_INACTIVE
TIMER_OC_MODE
VL e B 0 4
_TOGGLE
TIMER_OC_MODE
R 1) I
_LOW
TIMER_OC_MODE o
R 1) S g
_HIGH
TIMER_OC_MODE
- - PWM#: k0
_PWMO
TIMER_OC_MODE
PWMHH (1
_PWM1
¥ 2% {out}
& [E{E
il -

/* configure TIMERO channel PWM 0 mode */

timer_channel_output_mode_config(TIMERO,TIMER_CH_0O,TIMER_OC_MODE_PWMO);
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%1 timer_channel_output_pulse_value_config

BF #timer_channel_output_pulse_value_configffiit I, F %

R 3-814. K# timer_channel_output_pulse_value_config

R FR timer_channel_output_pulse_value_config
void timer_channel_output_pulse_value_config(uint32_t timer_periph, uint16_t
YR _
channel, uint32_t pulse);
ThRedhiR fic & ZME TIMERX 138 18 f H bh s i
PRS Jis -
AL -
WMASH{in}
timer_periph TIMER%IMX
TIMERX S5 Bk S 4
WMASH{in}
channel Ry ic B @il
TIMER_CH_O #iEO0, TIMERX (x=0..4,7..13)
TIMER_CH_1 #i%1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 12, TIMERX (x=0..4,7)
TIMER_CH_3 #i&3, TIMERX (x=0..4,7)
BASH{in}
pulse i &t AME (0~65535)
s S%{out}
& [EE

it

[* configure TIMERO channel 0 output pulse value */

timer_channel_output_pulse_value_config(TIMERO, TIMER_CH_0, 399);

B % timer_channel_output_shadow_config

B ¥timer_channel_output_shadow_configftiid . ~ % :

R 3-815. K timer_channel_output_shadow_config

PR FR timer_channel_output_shadow_config
void timer_channel_output_shadow_config(uint32_t timer_periph, uint16_t
AR R :
channel, uint16_t ocshadowy);
TigeRiiR Pt B TIMERXIE & fi tH LLE 56 T A A7 25 Th e
vz S Jis -
A%V F R % -

BANSE{in}

652



Z

GigaDevice

GD32F4xx [E1F A H a5

timer_periph TIMER#MX
TIMERX S Bk SH
BAZSE{in}
channel Py i B E
TIMER_CH_0 i#i%0, TIMERX (x=0..4,7..13)
TIMER_CH_1 i1, TIMERx (x=0..4,7,8,11)
TIMER_CH_2 i#iE2, TIMERX (x=0..4,7)
TIMER_CH_3 i#iE3, TIMERX (x=0..4,7)
WS {in}
ocshadow B LR T A AR AR T RRIRAS
TIMER_OC_SHAD \
OW ENABLE R A e
TIMER_OC_SHAD N
OW DISABLE ARRRI LU BGY T A AR
¥ HZ2H{out}
AN
#i4n .

[*configure TIMERO channel 0 output shadow function */

timer_channel_output_shadow_config (TIMERO, TIMER_CH_0,

TIMER_OC_SHADOW_ENABLE);

B %L timer_channel_output_fast_config
B ¥timer_channel_output_fast_configffiid L % :

* 3-816. K# timer_channel_output_fast_config

REZ IR timer_channel_output_fast_config
void timer_channel_output_fast_config(uint32_t timer_periph, uint16_t channel,
R HURRY _
uintl6_t ocfast);
DhaediiR Tic & TIMERGH T8 i t) FLEPRI# D g
otk -
AL -
MASH{in}
timer_periph TIMER%MX
TIMERX 2% AR SH
BWAZSH{in}
channel Rl B B IE
TIMER_CH_O JHIEO, TIMERX (x=0..4,7..13)
TIMER_CH_1 J#iEl, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 #iK2, TIMERX (x=0..4,7)

653



Z

GigaDevice

GD32F4xx [E1F A H a5

TIMER_CH_3 i#@iE3, TIMERX (x=0..4,7)
BWMASE{in}
ocfast W A R T AR A
TIMER_OC_FAST_ R .
JEIE S A PR T Re A A
ENABLE
TIMER_OC FAST R .
- - T IE S P PR Th RE 2R R
DISABLE
#H 2% {out}
& [EM{E
Bl

/* configure TIMERO channel 0 output fast function */

timer_channel_output_fast_config (TIMERO, TIMER_CH_0, TIMER_OC_FAST_ENABLE);

B ¥ timer_channel_output_clear_config

P #itimer_channel_output_clear_config#ifiid i, F % :

* 3-817. K timer_channel_output_clear_config

R TK timer_channel_output_clear_config
void timer_channel_output_clear_config(uint32_t timer_periph, uint16_t
BRARAY .
channel, uint16_t occlear);
ThReHR fic E TIMERX [ 18 18 it H EL & 0T e
VRS 13 -
AR -
#MASH{in}
timer_periph TIMER%MX
TIMERX 2% BARS 4
BANSE{in}
channel FC B 1E
TIMER_CH_0O iiE0, TIMERX (x=0..4,7..13)
TIMER_CH_1 iBiE1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 iig2, TIMERX (x=0..4,7)
TIMER_CH_3 iBiE3, TIMERX (x=0..4,7)
BWASH{in}
occlear JETE H A A O T BRIRAS
TIMER_OC_CLEAR TR o
T TE H U H B O T Re S e
_ENABLE
TIMER_OC_CLEAR TR e
T8 H U H B O e Ak e
_DISABLE

wHSH{out}
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R AME

.

/* configure TIMERO channel 0 output clear function */

timer_channel_output_clear_config (TIMERO, TIMER_CH_0,

TIMER_OC_CLEAR_ENABLE);

B %L timer_channel_output_polarity_config

B ¥timer_channel_output_polarity configffiid Il T %

# 3-818. B timer_channel_output_polarity_config

B timer_channel_output_polarity_config
R void timer_channel_output_poIari.ty_config(uinta‘.z_t timer_periph, uint16_t
channel, uint16_t ocpolarity);
DhRediR I T tH AR PRI B
SRk -
AL -
MASH{in}
timer_periph TIMER#M%
TIMERX 2% kS 4
#MASH{in}
channel R ic I TE
TIMER_CH_O JHIEO, TIMERX (x=0..4,7..13)
TIMER_CH_1 JHiE1, TIMERx (x=0..4,7,8,11)
TIMER_CH_2 jHiE2, TIMERX (x=0..4,7)
TIMER_CH_3 i#i&3, TIMERX (x=0..4,7)
BANSE{in}
ocpolarity T T HH AR
TIMER_OC_POLAR N N
IT:(_HI_GH EE 3 AR v RSP R
TIMER_OC_POLAR
IT:(_L(_)W TG AR K A R
Al SH{out}
‘ .
R E{E

i

[* configure TIMERO channel 0 output polarity */
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timer_channel_output_polarity_config (TIMERO, TIMER_CH_O0,
TIMER_OC_POLARITY_HIGH);

¥ timer_channel_complementary_output_polarity_config

B ¥timer_channel_complementary_output_polarity configfiid Il ~ %

X 3-819. K# timer_channel_complementary_output_polarity_config

R FR timer_channel_complementary_output_polarity config
void timer_channel_complementary_output_polarity_config(uint32_t
g tim_er_perip;, uinf16_t chan):w_el, uFi)ntI(S_t ocr):;olarit)g/)(; )
ThRedhiR ELRNE TE R AR M B
SRk -
AL -
HAZSH{in}
timer_periph TIMER%MX
TIMERX(x=0,7) TIMERAM L
HAZH{in}
channel Ry ic B @il
TIMER_CH_O JEIEO
TIMER_CH_1 piBENE
TIMER_CH_2 Hig2
BASH{in}
ocpolarity BN o AR
TIMER_OCN_POLA . o N
RIT_Y_HIéH NI A AR A v T R
TIMER_OCN_POLA . N
RI'FY_LO_W H NI A AR AR T L
sz out}
‘ .
& [EE
‘ .

4
[* configure TIMERO channel 0 complementary output polarity */

timer_channel_complementary_output_polarity_config (TIMERO, TIMER_CH_0,
TIMER_OCN_POLARITY_HIGH);

B % timer_channel_output_state_config
B ¥itimer_channel_output_state_config#ifiid i, N % :

R 3-820. K timer_channel_output_state_config
B

timer_channel_output_state_config
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void timer_channel_output_state_config(uint32_t timer_periph, uint16_t
RHR R :
channel, uint32_t state);
ThRedhig fic BB TERES
etk -
AN -
WANSH{in}
timer_periph TIMER#M%
TIMERX 2% AR SH
WS {in}
channel (G N=REB
TIMER_CH_O i#iE0, TIMERX (x=0..4,7..13)
TIMER_CH_1 iHiE1, TIMERXx (x=0..4,7,8,11)
TIMER_CH_2 #iE2, TIMERX (x=0..4,7)
TIMER_CH_3 #iE3, TIMERX (x=0..4,7)
HAZH{in}
state HIERES
TIMER_CCX_ENAB .
L HMIEfE R
TIMER_CCX_DISA —
BLE
A S8 {out}
p A=A

Biltn.

/* configure TIMERO channel 0 enable state */

timer_channel_output_state_config (TIMERO, TIMER_CH_0, TIMER_CCX_ENABLE);

B %L timer_channel_complementary_output_state_config

B #timer_channel_complementary_output_state _configftii& I, %

# 3-821. K ¥ timer_channel_complementary_output_state_config

B R timer_channel_complementary_output_state_config
AR void timer_channel_cornpIementary_out;-)ut_state_config(uint32_t timer_periph,
uintl6_t channel, uintl6_t ocnstate);

ThReHR Fic B A TE i RS
Setak A -

B F R4 -

BWAZSH{in}
timer_periph TIMER%MX

TIMERX(x=0,7)

TIMER#M ik
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BAZSE{in}
channel AR B
TIMER_CH_O JHIEO
TIMER_CH_1 BGREN
TIMER_CH_2 JHiE2
HASH{in}
state HAMEEIRES
TIMER_CCXN_ENA e
T AMETE
BLE
TIMER_CCXN_DIS S
HAMETESE AR
ABLE
2% {out}
R EME
.

[* configure TIMERO channel 0 complementary output enable state */

timer_channel_complementary_output_state_config (TIMERO, TIMER_CH_0,
TIMER_CCXN_ENABLE);

¥ timer_channel_input_struct_para_init
B ¥timer_channel_input_struct_para_initiffiit i~ % :

R 3-822. E¥# timer_channel_input_struct_para_init

B AT timer_channel_input_struct_para_init
HER void timer_channel_input_struct_para_init(timer_ic_parameter_struct* icpara);
B21): 2::p) K TIMERIBIE NS H A5 kv BT S 801461k
Fe R -
A FH R 5 -
BASE{in}
icpara ‘ B A G KIR, VENZE 3-776. LMimer_ic_parameter_struct.
#is%{out}
‘ AL
‘ ]

.

/* initialize TIMER channel input parameter struct with a default value */
timer_ic_parameter_struct timer_icinitpara;
timer_channel_input_struct_para_init(timer_icinitpara);
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% timer_input_capture_config

PR ¥timer_input_capture_configfiiid L~ %

R 3-823. E# timer_input_capture_config

R FR timer_input_capture_config
void timer_input_capture_config(uint32_t timer_periph, uint16_t channel,
timer_ic_parameter_struct* icpara);
ThReHhiR i B TIMERXHi A 3 540
PRS Jis -
5% 1 FH R 8 timer_channel_input_capture_prescaler_config
WMASH{in}
timer_periph TIMER#MX
TIMERX S5 Bk S 4
WMASH{in}
channel Ry ic B @il
TIMER_CH_O #iEO0, TIMERX (x=0..4,7..13)
TIMER_CH_1 #i%1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 12, TIMERX (x=0..4,7)
TIMER_CH_3 #i&3, TIMERX (x=0..4,7)
BASH{in}
icpara ‘ MRS MR, VENZE 3-776. LMimer_ic_parameter_struct.
s S%{out}
& [EE

.

[* 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

BK #timer_channel_input_capture_prescaler_config#ifiit . T % :
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# 3-824. E# timer_channel_input_capture_prescaler_config

R IR timer_channel_input_capture_prescaler_config
void timer_channel_input_capture_prescaler_config(uint32_t timer_periph,
PR R A . .
uintlé_t channel, uintl6_t prescaler);
ThReHR ict & TIME R T8 i N Al 3R 350 73 S
RS Jis -
B2 A R 2 -
WASH{in}
timer_periph TIMER#M%
TIMERX ZH BARSH
WANSH{in}
channel FC B 1E
TIMER_CH_0O iMiE0, TIMERX (x=0..4,7..13)
TIMER_CH_1 i1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 i@iE2, TIMERX (x=0..4,7)
TIMER_CH_3 iBiE3, TIMERX (x=0..4,7)
WMASH{in}
prescaler SHECE PN HEIN g L]
TIMER_IC_PSC_DI
AT
V1
TIMER_IC_PSC_DI
25350
V2
TIMER_IC_PSC_DI
45340
V4
TIMER_IC_PSC_DI
87140
V8
I S%{out}
i EME

4
/* configure TIMERO channel 0 input capture prescaler value */

timer_channel_input_capture_prescaler_config (TIMERO, TIMER_CH_O0,
TIMER_IC_PSC_DIV2);

K% timer_channel_capture_value_register_read

Bk #timer_channel_capture_value_register_readfiiid I, %

R 3-825. K timer_channel_capture_value_register_read

BT timer_channel_capture_value_register_read

PR R uint32_t timer_channel_capture_value_register_read(uint32_t timer_periph,
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uintl6_t channel);
TheeHhiR T O I il 3R AE
Vi Yas -
AP -
WS {in}
timer_periph TIMER#hM%
TIMERX 2% AR SH
WANSH{in}
channel (1 N=REB
TIMER_CH_O W0, TIMERX (x=0..4,7..13)
TIMER_CH_1 i1, TIMERX (x=0..4,7,8,11)
TIMER_CH_2 #WiE2, TIMERX (x=0..4,7)
TIMER_CH_3 i3, TIMERX (x=0..4,7)
¥ HZ2H{out}
AN
uint32_t | S AT, (0X0000~OXFFFF)

il
[* read TIMERO channel O capture compare register value */

uint32_t ch0_value = 0;

ch0_value =timer_channel_capture_value_register_read (TIMERO, TIMER_CH_0);

K% timer_input_pwm_capture_config
B #timer_input_pwm_capture_config#ifiik I T % -

* 3-826. I timer_input_pwm_capture_config

BRBATR timer_input_pwm_capture_config
AR void timer_input_pwm._captL.Jre_config(uintSZ_t tin'wer_periph, uintl6_t channel,
timer_ic_parameter_struct* icpwm);
TiRestiR Fic B TIMERX 3KPW M N\ S5
SovhkA -
B R timer_channel_input_capture_prescaler_config
MASH{in}
timer_periph TIMER#M %
TIMERXx(x=0..4,7,8, s
11) TIMERAMziz #%
MASH{in}
channel Ry i E
TIMER_CH_O piBE)
TIMER_CH_1 HIEL
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WASH{in}
icpwm ‘ O GEIR, PN E 3-776. Zffftimer ic parameter struct
S8 out}
R EE

Blhn.

/* 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;

timer_input_pwm_capture_config (TIMERO, TIMER_CH_0, &timer_icinitpara);

BR % timer_hall_mode_config
Pk #itimer_hall_mode_configftiid I, T %

R 3-827. ®H timer_hall_mode_config

R timer_hall_mode_config
R R void timer_hall_mode_config(uint32_t timer_periph, uint8_t hallmode);
TiRestiR I B TIMERXHALLE 1 T ¢
SovhkA -
AL L -
BANSE{in}
timer_periph TIMER#M %
TIMERX(x=0..4,7) TIMERAM % #¢
BANSE{in}
hallmode HALLE: O ThREIR A
TIMER_HALLINTE
RFACE_ENABLE HALL BT
TIMER_HALLINTE
RFACE_DISABLE HALLE 24
2% {out}
‘ ]
AL

B4
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[* configure TIMERO hall sensor mode */

timer_hall_mode_config (TIMERO, TIMER_HALLINTERFACE_ENABLE);

B % timer_input_trigger_source_select

B ¥itimer_input_trigger_source_selectfiiid I, T %

# 3-828. ¥ timer_input_trigger_source_select

R IR timer_input_trigger_source_select
void timer_input_trigger_source_select(uint32_t timer_periph, uint32_t
R R .
intrigger);
TheeHiR TIMERX [ A\ fith & I % 4%
SevhAF SMCJ2:0] = 000
AN -
BASH{in}
timer_periph TIMER#MX
TIMERXx(x=0..4,7,8, ,
TIMERAM L
11)
BASH{in}
intrigger ARy R 1)l R U
TIMER_SMCFG_T o
~ - P Bk & % AO(ITIO, TIMERX(x=0..4,7,8,11))
RGSEL_ITIO
TIMER_SMCFG_T o
. B BB A N1(TIL, TIMERX(x=0..4,7,8,11))
RGSEL_ITI1
TIMER_SMCFG_T o
. B BB A N2(1TI2, TIMERX(x=0..4,7,8,11))
RGSEL_ITI2
TIMER_SMCFG_T o
PRk % &N 3(ITI3, TIMERX(x=0..4,7,8,11))
RGSEL_ITI3

TIMER_SMCFG_T
RGSEL_CIOF_ED

CIOMa#sFrELL (CIOF_ED, TIMERX(x=0..4,7,8,11))

TIMER_SMCFG_T
RGSEL_CIOFEQ

JEB 5 MIEIEOHI N (CIOFEO, TIMERx(x=0..4,7,8,11))

TIMER_SMCFG_T
RGSEL_CI1FE1

JEW G MIBIE L4 N\ (CILFEL, TIMERX(x=0..4,7,8,11))

TIMER_SMCFG_T
RGSEL_ETIFP

YEWE A AR N (ETIFP, TIMERX(x=0..4,7))

S8 out}

IR [EE

it

/* select TIMERO input trigger source */
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timer_input_trigger_source_select (TIMERO, TIMER_SMCFG_TRGSEL_ITI0);

B % timer_master_output_trigger_source_select

B #timer_master_output_trigger_source_selectiffiit i N3

R 3-829. K timer_master_output_trigger_source_select

R FR timer_master_output_trigger_source_select
R void timer_master_output_trigger_sour.ce_select(uint32_t timer_periph, uint32_t
outrigger);
ThReHhid HEPETIMERXE AL H fil K
PRS Jis -
A% FH R -
#MASH{in}
timer_periph TIMER#MX
TIMERX(x=0..7) TIMERAM L
#MASH{in}
outrigger T A A HH
TIMER_TRI_OUT_ | E17. TIMERXx_SWEVG# {7#s HIUPGA 4 B 150 M AR 2% i1l 8 7= £ Z AL il & —
SRC_RESET | RTRGOMk#t, J&—FEAL T, TRGO LIME SAHXT LR R AL A — LR .

TIMER_TRI_OUT_
SRC_ENABLE

g, WA ACRT T [ 5 3 22 A 52 I o sl il 48— BUrs 18] AR RE A E I 8. 2

PSR il S E T RS R RE S S VA A L TRGO . CENFE A 4 B 1 8

EAE RN A A R P, TR RE S S E L. EEERLUT, T

iR e S 2 TR A, EMKMmANMTRGO Eaf — iR, FRd#E 1
F M

TIMER_TRI_OUT_

e R as ki F N TRGO.,

SRC_UPDATE
TIMER_TRI_OUT_ |#liZR/EL B ki i OFE A — IR 3R B — IR EL B S T, el 28 7= A — A
SRC_CCO0 TRGO/kt

TIMER_TRI_OUT ) i s s .

T T TR AR T A I 2R E PEOOCPREE S # H TE Al R Hi HH TRGO
SRC_OOCPRE
TIMER_TRI_OUT ) i s s .

T T TR AR T A I EE PEOLCPRESE S # H TE Al R Fi HH TRGO
SRC_OI1CPRE
TIMER_TRI_OUT ) i s s .

T T TR AR T A 2L PEO2CPREE S # H TE AR Hi HH TRGO
SRC_O2CPRE
TIMER_TRI_OUT X X . s .

T T T e, R AR A ] 2k B O3CPRER S H A TR Al K M i TRGO
SRC_O3CPRE

2% {out}
IR [E {5

i

/* select TIMERO master mode output trigger source */
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timer_master_output_trigger_source_select (TIMERO, TIMER_TRI_OUT_SRC_RESET);

¥ timer_slave_mode_select

PR %timer_slave_mode_selectitfiid L~ %

& 3-830. K timer_slave_mode_select

REAZ TR timer_slave_mode_select
PRARRY void timer_slave_mode_select(uint32_t timer_periph, uint32_t slavemode);
ThReHR TIMERX ML &
PRS Jis -
AL -
HAZH{in}
timer_periph TIMER#MX
TIMERX(x=0..4,7,8,
TIMERAMLILE
11)
HAZH{in}
slavemode AR
TIMER_SLAVE_MO )
KM (TIMERX (x=0..4,7,8,11) )
DE_DISABLE

TIMER_QUAD_DE
CODER_MODEO
TIMER_QUAD_DE
CODER_MODE1
TIMER_QUAD_DE
CODER_MODE2
TIMER_SLAVE_MO

EA A0 (TIMERX (x=0..4,7) )

EA AL (TIMERX (x=0..4,7) )

EA L2 (TIMERX (x=0..4,7) )

SR, (TIMERx (x=0..4,7,8,11) )

DE_RESTART
TIMER_SLAVE_MO o
=i, (TIMERx (x=0..4,7,8,11) )
DE_PAUSE
TIMER_SLAVE_MO N
HEER, (TIMERX (x=0..4,7,8,11) )
DE_EVENT

TIMER_SLAVE_MO
DE_EXTERNALO

AT AR R0 (TIMERX (x=0..4,7,8,11) )

2% {out}

B EE

i 4n:
/* select TIMERO slave mode */

timer_slave_mode_select (TIMERO, TIMER_QUAD_DECODER_MODEDQ);
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¥ timer_master_slave_mode_config

PR ¥timer_master_slave_mode_config#fiid L F & :

3+ 3-831. B timer_master_slave_mode_config

R FR timer_master_slave_mode_config
void timer_master_slave_mode_config(uint32_t timer_periph, uint8_t
RHURE
masterslave);

ThReHhiR TIMERx 3 M AL B
PRS Jis -

AL -

WMASH{in}
timer_periph TIMER#MX

TIMERX(x=0..4,7,8,

TIMERAM&IEFE

11)
WMASH{in}
masterslave B RRRES
TIMER_MASTER_S
LAVE_MODE_ENA F AL R
BLE
TIMER_MASTER_S
LAVE_MODE_DISA I SE R
BLE
I S%{out}
p A=A

Biltn.

* configure TIMERO master slave mode */

timer_master_slave_mode_config (TIMERO, TIMER_MASTER_SLAVE_MODE_ENABLE);

B % timer_external_trigger_config
BK #timer_external_trigger_configfifiid i, T 3

# 3-832. ¥ timer_external_trigger_config

B Z K timer_external_trigger_config
AR void timer_external_tri'gger_config(uir?t32_-t timer_per.iph, uint32_t extprescaler,
uint32_t expolarity, uint32_t extfilter);
ThRefhg I & TIMERXS il R S
Setak A -
B F R -
MWAZH{in}

666



Z

GigaDevice

GD32F4xx [E1F A H a5

timer_periph TIMER#MX
TIMERX(x=0..4,7) TIMER#M 1% 4
WASH{in}
extprescaler ANET itk 5 T3 53 A5
TIMER_EXT_TRI_P
- - Ao
SC_OFF
TIMER_EXT_TRI_P
- T T 270 W
SC_DIV2
TIMER_EXT_TRI_P
A7 5
SC_DIV4
TIMER_EXT_TRI_P
8734t
SC_DIV8
BWASH{in}
expolarity AN il A i N A
TIMER_ETP_FALLI X . N
I P B T PRI AL
NG
TIMER_ETP_RISIN o . N N
s e HLP B BRI R
WASH{in}
extfilter | SHRAR IEBEEH] (0-15)
% {out}

IR B

Biltn.

* configure TIMERO external trigger input */

timer_external_trigger_config (TIMERO, TIMER_EXT_TRI_PSC_DIV2,

TIMER_ETP_FALLING, 10);

B % timer_quadrature_decoder_mode_config

B ¥timer_quadrature_decoder_mode_config#iiit i, N %

# 3-833. ¥ timer_quadrature_decoder_mode_config

L5 B timer_quadrature_decoder_mode_config
void timer_quadrature_decoder_mode_config(uint32_t timer_periph, uint32_t

B decomode,uint16_t icOpolarity, uintl6_t iclpolarity);
LhREHR TIMERXPL B >y 1E A8 BERD A4 20
VRS i -

B F R4 -

WANSH{in}
timer_periph TIMER%MX
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TIMERX(x=0..4,7)

TIMERAM& i #¢

BAZSE{in}

decomode

IEAZ PR R

TIMER_QUAD_DE
CODER_MODEO

HAECIOFEOR -7, S AECILFELRI i 17 B/ T i3k

TIMER_QUAD_DE
CODER_MODE1

HAECILFELRIHE, s ECIOFEORIIAI M B/ T it %k

TIMER_QUAD_DE
CODER_MODE2

R4 A —ME S AET, 1HEsECIOFEOFCILFELR)
Se b 5 B U N

WASH{in}
icOpolarity ICOtK 4
TIMER_IC_POLARI . N
EHE NI puRE]
TY_RISING
TIMER_IC_POLARI . N
IR T Bl v
TY_FALLING
WASH{in}
iclpolarity ICLHR
TIMER_IC_POLARI - NS
IR LA LHs
TY_RISING
TIMER_IC_POLARI _— NS
KT BEL U
TY_FALLING
i 2%{out}
& [E{E
i4n .

I* 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_configfiiid W, %

# 3-834. X ¥ timer_internal_clock_config

B Z K timer_internal_clock_config
ERHRRY void timer_internal_clock_config(uint32_t timer_periph);
hREREIR TIMERXHC B A 4 # I i 2X
Sapk it -
1 F BB -
MWAZH{in}
timer_periph TIMER%MX
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TIMERX(x=0..4,7,8, .
TIMERAMA L #
11)
s 3¥{out}
p A=A

LR
/* configure TIMERO internal clock mode */

timer_internal_clock_config (TIMERO);

B ¥ timer_internal_trigger_as_external_clock_config
P ¥timer_internal_trigger_as_external_clock_configffiid . & :

3+ 3-835. K timer_internal_trigger_as_external_clock_config

R TK timer_internal_trigger_as_external_clock_config
R void timer_internal_trigger_as-_externél_leock_config(uint32_t timer_periph,
uint32_t intrigger);
ThREHR Bic B TIMERX 1 P H itk 5 A I
VRS i -
A5 18 A el timer_input_trigger_source_select
#MASH{in}
timer_periph TIMER%MX
TIMERXx(x=0..4,7,8,
TIMERAM& 1%
11)
#MASH{in}
intrigger A 356 5 1D DA 0 i A R
TIMER_SMCFG_T N R .
IEREP RO (ITI0) Ay £k
RGSEL_ITIO
TIMER_SMCFG_T )
N B P PR AlOR L (ITIL) g
RGSEL_ITI1
TIMER_SMCFG_T .
N B P AR 2 (1IT12) I B
RGSEL_ITI2
TIMER_SMCFG_T
N B P A3 (1ITI3) M B
RGSEL_ITI3
Al SH{out}
p A Il

i

[* configure TIMERO the internal trigger ITI0 as external clock input */
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timer_internal_trigger_as_external_clock_config (TIMERO, TIMER_SMCFG_TRGSEL_ITIO0);

B ¥ timer_external_trigger_as_external_clock_config

B ¥timer_external_trigger_as_external_clock_config#ifiid I, N % -

R 3-836. K timer_external_trigger_as_external_clock_config

R FR timer_external_trigger_as_external_clock_config
void timer_external_trigger_as_external_clock_config(uint32_t timer_periph,
uint32_t extrigger, uint16_t expolarity, uint32_t extfilter);
ThReHR T B TIMERX 1 &M 3 fid A A Ay I it
PRS Jis -
5% 18 F BR 3 timer_input_trigger_source_select
HAZH{in}
timer_periph TIMER#MX
TIMERX(x=0..4,7,8, .
TIMERAMLILE#
11)
HAZH{in}
extrigger A1 i & YR

TIMER_SMCFG_T
RGSEL_CIOF_ED
TIMER_SMCFG_T
RGSEL_CIOFEO
TIMER_SMCFG_T
RGSEL_CI1FE1

CI0fiZ1i 5 £ (CIOF_ED)

JE I 5 (38 1 0% A\ (CIOFEO)

YE Y 5 3@ IE 14 A\ (CI1FEL)

HWASH{in}
expolarity AT ik AR A
TIMER_IC_POLARI . . § N
- - A R 5 e P B TR K
TY_RISING
TIMER_IC_POLARI § . N
- - A Al R IR HR T B R BRI K
TY_FALLING
WMASH{in}
extfilter | B (0~15)
i SH{out}
& [EE
i4n .

I* configure TIMERO the external trigger CIOFEO as external clock input */

timer_external_trigger_as_external_clock_config (TIMERO,
TIMER_SMCFG_TRGSEL_CIOFEQ, TIMER_IC_POLARITY_RISING, 0);
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¥ timer_external_clock_mode0_config
Bk #timer_external_clock_mode0_config#fiid . 3 :

R 3-837. B timer_external_clock_mode0_config

R FR timer_external_clock_mode0_config
void timer_external_clock_mode0_config(uint32_t timer_periph, uint32_t
extprescaler, uint32_t expolarity, uint32_t extfilter);
ThReHhiR M B TIMERXS M 5500,  ETIE A fh
Stk -
5% 1 FH R 8 timer_external_trigger_config
WMASH{in}
timer_periph TIMER#MX
TIMERx(x=0..4,7,8, .
TIMERAMLILE#
11)
HAZSH{in}
extprescaler ET ik i Y5 Tl 73 A3AH
TIMER_EXT_TRI_P
NG AR
SC_OFF
TIMER_EXT_TRI_P
27143
SC_DIV2
TIMER_EXT_TRI_P
A7 5
SC_DIV4
TIMER_EXT_TRI_P
- T~ 87140
SC_DIV8
BANSE{in}
expolarity ET il 2 I AR A
TIMER_ETP_FALLI o N
R ERE AR A AL
NG
TIMER_ETP_RISIN o N
G A ECE A R
#MASH{in}
extfilter | ETI K IR S5 (0~15)
¥ 2% {out}
R E{E
(LR

I* configure TIMERO the external clock modeO */

timer_external_clock_mode0_config (TIMERO, TIMER_EXT_TRI_PSC_DIV2,
TIMER_ETP_FALLING, 0);
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¥ timer_external_clock_mode1_config

Bk #timer_external_clock_mode1_config#fiidk . F 3% -

R 3-838. K timer_external_clock_mode1_config

R FR timer_external_clock_model_config
void timer_external_clock_model_config(uint32_t timer_periph, uint32_t
extprescaler, uint32_t expolarity, uint32_t extfilter);
ThReHR Fic. B TIMERXZ M B 2 1
PRiS Jis -
5% 1 FH R 8 timer_external_trigger_config
BAZSE{in}
timer_periph TIMER#MX
TIMERX(x=0..4,7) TIMERAM L
HAZH{in}
extprescaler ET ik i Y5 Tl 73 A3AH
TIMER_EXT_TRI_P
NG AR
SC_OFF
TIMER_EXT_TRI_P
25350
SC_DIV2
TIMER_EXT_TRI_P
45340
SC_DIV4
TIMER_EXT_TRI_P
- -~ 87340
SC_DIV8
MANSH{in}
expolarity ET ik & A% e
TIMER_ETP_FALLI o N
IR ECE A L
NG
TIMER_ETP_RISIN St iy o N
o AU ECE A R
WANSH{in}
extfilter | ETIil & IRIEIM 25 (0~15)
i 2%{out}
R E{E
il :

* configure TIMERO the external clock mode1 */

timer_external_clock_mode1_config (TIMERO, TIMER_EXT_TRI_PSC_DIV2,
TIMER_ETP_FALLING, 0);

672



Z

GigaDevice GD32F4xx ’ﬁ:ﬁﬁiiﬁﬁ TETE'&?
B ¥ timer_external_clock_mode1_disable
P ¥itimer_external_clock_mode1_disable#iiif i, F %
R 3-839. K timer_external_clock_mode1_disable
R timer_external_clock_model_disable
PRARTY void timer_external_clock_mode1_disable(uint32_t timer_periph);
ThReHR TIMERXAI s B A 01 A A
PRiS Jis -
% VR F R -
WASH{in}
timer_periph TIMER#MX
TIMERX(x=0..4,7) TIMERZMIE#E
I S%{out}
pAE
#i4n

/* disable TIMERO the external clock mode1 */

timer_external_clock_mode1_disable (TIMERO);

B % timer_channel_remap_config

B ¥timer_channel_remap_configftiid I~ -

# 3-840. K% timer_channel_remap_config

BRHZ R timer_channel_remap_config
BRURTY void timer_channel_remap_config(uint32_t timer_periph, uint32_t remap);
TheeHhid I & TIMERXE 18 T BT T
etk
AL L
WANSH{in}
timer_periph TIMER%MX
TIMERXx(x=1,4,10) TIMERAM& %
WASH{in}
remap TIMEREE WL} % 3%
TIMERL_ITI1_RMP
TIMERL A il fi N 1B F TIMER72ITRGO
_TIMER7_TRGO

TIMERL_ITI1_RMP
_ETHERNET_PTP

TIMERL N #Bfil & # AN 1t BIETHERNET _PTP

TIMERL_ITIL_RMP
_USB_FS_SOF

TIMERL N &R it & S N 1 2]USB_FS_SOF

TIMERL_ITI1_RMP

TIMERL A 5B il & fn A LB #IUSB_HS_SOF
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_USB_HS_SOF

TIMER4_CI3_RMP_
GPIO

TIMER4# & 3% NG FIGPIO S| i

TIMER4_CI3_RMP_
IRC32K

TIMER4# 15 3% N\ Bt i 21 P S5 (K 32K i £

TIMER4_CI3_RMP_
LXTAL

TIMER4# 18 3% N\ BB 21) 405 i i b 4

TIMER4_CI3_RMP_
RTC_WAKEUP_INT

TIMERA4 8 18 3%y N\ Wi 2 RTCH i A 187

TIMER10_ITI1_RM
P_GPIO

TIMER10 P #fih & i 2 GPIO

TIMER10_ITI1_RM
P_RTC_HXTAL_DI
v

TIMER1O P #Bfiil /2 5 FIHXTAL_DIV (RTCH 4, RHXTALR &5
RCU_CFGO #7£#4-FRTCDIVIIAL /515 5 5))

i S 4{out}

IR B

.

[* configure timer1 internal trigger input1 remap to TIMER7_TRGO */

timer_channel_remap_config (TIMER1,TIMER1_ITI1_RMP_TIMER7_TRGO);

BR % timer_write_chxval_register_config

BK #timer_write_chxval_register_configfifiit I, %

R 3-841. EH timer_write_chxval_register_config

R timer_write_chxval_register_config
R R void timer_write_chxval_register_config(uint32_t timer_periph, uint16_t ccsel);
ThReHig Fit & TIMERXS CHXVALIE $47
P it
RN
BASE{in}
timer_periph TIMER#M %
TIMERX(x=0..4,7..1
3 TIMERAIM AL
WMASE{in}
ccsel B CHXVAL % 17 28 ik 4
TIMER_CHVSEL_D
ToFM
ISABLE
TIMER_CHVSEL_E e . X N N o N
NABLE L5 NFR U REAE A A 5 A7 48 AT AR S N, B AERIET R
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2% {out}

R AME

LR
/* configure TIMERO write CHxVAL register selection */

timer_write_chxval_register_config(TIMERO, TIMER_CHVSEL_ENABLE);

¥ timer_output_value_selection_config
P ¥timer_output_value_selection_configffiid . F & :

#* 3-842. ¥ timer_output_value_selection_config

R TK timer_output_value_selection_config
R void timer_output_value_selection_config(uint32_t timer_periph, uint16_t
outsel);
DyRediR B B TIME R H (B & £ 47
VRS i -
2 FH R -
MASH{in}
timer_periph TIMER%MX
TIMERX (x=0,7) TIMER#M 1% 4%
WANSH{in}
ccsel iy HH LI 4R L
TIMER_OUTSEL_D
Al
ISABLE
TIMER_OUTSEL_E
- - WIRPOENSN. 510SA7 35780, Ml H TE AL
NABLE
I S%{out}
p A=A

it
/* configure TIMER output value selection */

timer_output_value_selection_config(TIMERO, TIMER_OUTSEL_ENABLE);

PR % timer_flag_get

% $ttimer_flag_get#iid W%
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F 3-843. E¥ timer_flag_get

R IR timer_flag_get

BREUR T FlagStatus timer_flag_get(uint32_t timer_periph, uint32_t flag);

ThRedhig KA TIMERX PR A A i

etk -

AL -
WANSH{in}
timer_periph TIMER#hM%

TIMERX 2% AR SH

WANSH{in}
flag RERE

TIMER_FLAG_UP

FHhRE, TIMERX(x=0..13)

TIMER_FLAG_CHO

WO AL,  TIMERx(x=0..4,7..13)

TIMER_FLAG_CH1

MELIE AR E, TIMERX(x=0..4,7,8,11)

TIMER_FLAG_CH2

IME2L RS ARE, TIMERX(x=0..4,7)

TIMER_FLAG_CH3

IME3L MRS E, TIMERX(x=0..4,7)

TIMER_FLAG_CMT

B A EH AR E, TIMERX(X=0,7)

TIMER_FLAG_TRG

fill kA&, TIMERXx(x=0,7,8,11)

TIMER_FLAG_BRK

W kAR EAL, TIMERX(x=0,7)

TIMER_FLAG_CHO

WIBOM P H AR &, TIMERX(x=0..4,7..11)

0
TIMER_FLAG_CH1 T
o IR AR &, TIMERx(x=0..4,7,8,11)
TIMER_FLAG_CH2 e
o JWIE 24 KR AR, TIMERX(x=0..4,7)
TIMER_FLAG_CH3 e b 0k L) e
o JWIE 3 IREE H AR, TIMERX(x=0..4,7)
i 2%{out}
i EME
FlagStatus SETEERESET

it

/* get TIMERO update flags */

FlagStatus Flag_status = RESET;

Flag_status = timer_flag_get (TIMERO, TIMER_FLAG_UP);

B % timer_flag_clear

Bk ¥itimer_flag_clearfiiik 1. K #:
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* 3-844. X¥¥ timer_flag_clear

R IR timer_flag_clear

BREUR T void timer_flag_clear(uint32_t timer_periph, uint32_t flag);

ThRedhig THBRAMETIMERXIR A 5 &

etk -

AL -
WANSH{in}
timer_periph TIMER#hM%

TIMERX 2% AR SH

WANSH{in}
flag RERE

TIMER_FLAG_UP

FHhRE, TIMERX(x=0..13)

TIMER_FLAG_CHO

WO AL,  TIMERx(x=0..4,7..13)

TIMER_FLAG_CH1

MELIE AR E, TIMERX(x=0..4,7,8,11)

TIMER_FLAG_CH2

IME2L RS ARE, TIMERX(x=0..4,7)

TIMER_FLAG_CH3

IME3L MRS E, TIMERX(x=0..4,7)

TIMER_FLAG_CMT

B A EH AR E, TIMERX(X=0,7)

TIMER_FLAG_TRG

fill kA&, TIMERXx(x=0,7,8,11)

TIMER_FLAG_BRK

W kAR EAL, TIMERX(x=0,7)

TIMER_FLAG_CHO

WIBOM P H AR &, TIMERX(x=0..4,7..11)

o
TIMER_FLAG_CH1 L

o IR AR &, TIMERx(x=0..4,7,8,11)
TIMER_FLAG_CH2 e

o A2 AR &, TIMERX(x=0..4,7)
TIMER_FLAG_CH3 ot 5 a1 e

o I3 AR &, TIMERX(x=0..4,7)

¥ 2% {out}
i EME

it

[* clear TIMERO update flags */

timer_flag_clear (TIMERO, TIMER_FLAG_UP);

B % timer_interrupt_enable

Bk #timer_interrupt_enableftiid W, T~ %

R 3-845. K timer_interrupt_enable

EREAATR

timer_interrupt_enable

HRHUR R

void timer_interrupt_enable(uint32_t timer_periph, uint32_t interrupt);
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TheeHhiR HMEETIMERXH 75 i
Vi Yas -
AP -
BAZSE{in}
timer_periph TIMER#}M%
TIMERX 2% AR S 4
HMASH{in}
interrupt Fh Y
TIMER_INT_UP FH T, TIMERX(x=0..13)
TIMER_INT_CHO JEIEOL SR I, TIMERX(x=0..4,7..13)
TIMER_INT_CH1 BB LR AR BT, TIMERX(x=0..4,7,8,11)

TIMER_INT_CH2

R B AR B, TIMERX(x=0..4,7)

TIMER_INT_CH3

BB AR, TIMERX(x=0..4,7)

TIMER_INT_CMT

WA B, TIMERX(x=0,7)

TIMER_INT_TRG

fili % 7R 7, TIMERx(x=0..4,7,8,11)

TIMER_INT_BRK

HkEdlT, TIMERx(x=0,7)

i S 4{out}

IR B

Bt
/* enable the TIMERO update interrupt */

timer_interrupt_enable (TIMERO, TIMER_INT_UP);

¥ timer_interrupt_disable

P #itimer_interrupt_disablefifiif i, F % :

* 3-846. ¥ timer_interrupt_disable

RE IR

timer_interrupt_ disable

BRURTY void timer_interrupt_ disable (uint32_t timer_periph, uint32_t interrupt);
TiRestiR S TIMERXH i 2% A
VRS 1as -
1 F BB -
BWAZSH{in}
timer_periph TIMER%MX
TIMERX 2% AR SH
MASH{in}
interrupt TR

TIMER_INT_UP

bk, TIMERX(x=0..13)

TIMER_INT_CHO

IAIEOLL R AR T, TIMERX(x=0..4,7..13)

TIMER_INT_CH1

BIiE ARk TP, TIMERX(x=0..4,7,8,11)
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TIMER_INT_CH2 B2 AP BT, TIMERX(x=0..4,7)

TIMER_INT_CH3 IBIEL R AR BT, TIMERX(x=0..4,7)

TIMER_INT_CMT e AH S BT, TIMERX(x=0,7)

TIMER_INT_TRG fah & Fh i, TIMERX(x=0..4,7,8,11)

TIMER_INT_BRK i1k, TIMERX(x=0,7)

#H S {out}

B EE

LR
/* disable the TIMERO update interrupt */

timer_interrupt_disable (TIMERO, TIMER_INT_UP);

¥ timer_interrupt_flag_get
PR #itimer_interrupt_flag_getiffiik W T %

R 3-847. K timer_interrupt_flag_get

R TK timer_interrupt_flag_get
R HR R FlagStatus timer_interrupt_flag_get(uint32_t timer_periph, uint32_t interrupt);
TheeHiR RIS ETIMERX BT 7 6
Vi 13 -
AR -
WANSH{in}
timer_periph TIMER%MX
TIMERX 2% B S 4
WASH{in}
interrupt TR
TIMER_INT_FLAG
. - HBT T, TIMERX(x=0..13)
uP
TIMER_INT_FLAG_ . o
CHO TRIEOLL AR BT, TIMERX(x=0..4,7..13)
TIMER_INT_FLAG_ . o
CHL BB LA W, TIMERx(x=0..4,7,8,11)
TIMER_INT_FLAG_ . —
CH2 IBIE2LL AR B, TIMERX(x=0..4,7)
TIMER_INT_FLAG_ . —
cHa T3 MAHZE P, TIMERX(x=0..4,7)
TIMER_INT_FLAG_
B AHSE K, TIMERxX(x=0,7)
CMT
TIMER_INT_FLAG )
_TRG_ - fih % bk, TIMERx(x=0..4,7,8,11)
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TIMER_INT_FLAG_

H kA, TIMERX(x=0,7)

BRK
2% {out}
R EE
FlagStatus SET&{#4 RESET

Blhn:

/* get TIMERO update interrupt flag */

FlagStatus Flag_ interrupt = RESET;

Flag_ interrupt = timer_interrupt_flag_get (TIMERO, TIMER_INT_FLAG_UP);

BR % timer_interrupt_flag_clear

R #itimer_interrupt_flag_clearftii® I, F %

ZF* 3-848. B timer_interrupt_flag_clear

B timer_interrupt_flag_clear
Big- gLRit) void timer_interrupt_flag_clear(uint32_t timer_periph, uint32_t interrupt);
TheeHiR B AN TIMERX B b 3
VRS 1as -
AP -
BANSE{in}
timer_periph TIMER#MX
TIMERX 2% AR S H
BANSE{in}
interrupt TR
TIMER_INT_FLAG_
FH W, TIMERX(x=0..13)
upP
TIMER_INT_FLAG_ . o
JBIEOLL R W, TIMERX(x=0..4,7..13)
CHO
TIMER_INT_FLAG ‘ o
_CHl_ - BE L b AR SR P, TIMERX(x=0..4,7,8,11)
TIMER_INT_FLAG_ N N
WIE2 LB AR T T, TIMERX(x=0..4,7)
CH2
TIMER_INT_FLAG_ . o
T3 MAHZE P, TIMERX(x=0..4,7)
CH3
TIMER_INT_FLAG_
HeAH Sk, TIMERxX(x=0,7)
CMT
TIMER_INT_FLAG
- B fili % T, TIMERx(x=0..4,7,8,11)
TRG
TIMER_INT_FLAG_ Wk, TIMERx(x=0,7)
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BRK |
I S%{out}
p A=A
LR
[* clear TIMERO update interrupt flag */
timer_interrupt_flag_clear (TIMERO, TIMER_INT_FLAG_UP);
3.27. TLI
TLI(TFT-LCD #&H)i&H[m5 ¥ LCD #:1, JfH LU LCD RoRb iR i MR R AR,
LI PR 5o TLI TR S5 585 571 3.27.1, TLI [E 1R RN A =TT 3.27.2.
3.27.1.  ANEFFRUH

TLI #7250 N RFTR
+ 3-849. TLI

T E TR
TLI_SPSZ TLIE2E ik 56 B 2 A7 2
TLI_BPSZ TLUS W58 B 3 A7 2%
TLI_ASZ TLIE 058 B 3 A7 2%
TLI_TSZ TLLS R LA A
TLI_CTL TLIFE S %7 7 2%
TLI_RL TLIE R BL B 25 A7 2
TLI_BGC TLIE Sl B 73
TLI_INTEN TLI {7 R 25 17 2%
TLIL_INTF TLI b 6 2 A %
TLI_INTC TLI A e i i e 2 17 8%
TLI_LM TLUTARIE A A7 4%
TLI_CPPOS TLEM TS 3R A (735
TLI_STAT TLURZS P 2R
TLI_LxCTL TLI XZE 45 7517 3%
TLI_LxHPOS TLI XJZ KL B S % A7 2%
TLI_LxVPOS TLI X2 B B S H AR
TLI_LXCKEY TLI X2 BB E 728
TLI_LXPPF TLI X215 s 17 2
TLI_LXSA TLI )24 alphazi £7 2%
TLI_LxDC TLI X Z BRI\ 7 A 3
TLI_LXBLEND TLI X2 IR 5 2 A%
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T ARAR Frran
TLI_LxFBADDR TLI xZE i bk 5 7748
TLI_LXFLLEN TLI XEAT B 745
TLI_LXFTLN TLI X2 WUSAT BT 10
TLI_LxLUT TLI XZEBU A B R K P72
3.27.2. AMEEREUH

TLI FEBREHI R R R TR
* 3-850. TLI FE %

FER AR

ok Vgiip

tli_deinit

SATL

tli_struct_para_init

FERMEVIIA L TLISE S MR, B e S—A
tli_parameter_structh #4944 5 1 F 1 4% 1 ST 45 M4 R A 46

b
tli_init YR TLI
tli_dither_config Bt B TLIE shThRE
tli_enable fHFBETLI
tli_disable BRRETLI
tli_reload_config fic B TLIEE A =,

tli_layer_struct_para_init

FERNSEAIAWTLIZ SR, BTEE C—A4
tli_layer_parameter_structZt #4144 J5 i FH 242 11 s30T 45 4 4

SOEILERA
tli_layer_init YL TLIZ
tli_layer_window_offset_modify HEHEE B

tli_lut_struct_para_init

FEBASEYIA L TLZLUTSE M, @ildee L —4
tli_layer_lut_parameter_struct&: #4144 o 1 FH %42 O SE BT 45 44

RIILEIL
tli_lut_init YIEATLZ Bt A %R
tli_color_key_init WAL TLIE (b

tli_layer_enable

{ERETLIZE

tli_layer_disable

EERETLIR

tli_color_key enable {ERETLIE (b

tli_color_key disable ERGETLIE (o
tli_lut_enable fERETLIZE 24K
tli_lut_disable RETLZH 4K

tli_line_mark_set WEATHLE
tli_current_pos_get BN SRR A

tli_interrupt_enable

{HRETLIF Wy

tli_interrupt_disable

ZEESTLI A My

tli_interrupt_flag_get

FRELTLIN kR &

tli_interrupt_flag_clear

TERRTLIFR s &
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PERHAZ R

o Ve

tli_flag_get

MTLI_INTFZFERS B TLL STAT /A2 N TLIAR B BORAS

ZERI4k tli_parameter_struct

R 3-851. £k tli_parameter_struct

FR R AR TheeHiR
Synpsz_vpsz e B (5] 25 ko 5 B
synpsz_hpsz IR R ke o

backpsz_vbpsz

e LI 0 202 Jik o 1) 9 P

backpsz_hbpsz

FRF J VT I 2 f e £ 96 P

activesz_vasz I A R E IS B R AKCE RSB R RS
activesz_hasz AP R E G SR MEE RSB RS
totalsz_vtsz SR A% YA LS T B
totalsz_htsz SR AR BRSPS 5 B
backcolor_red BN AN
backcolor_green otk tfl
backcolor_blue Bl am
signalpolarity_hs ISP Pk iR P i 4%
signalpolarity_vs 2 B kP AR ik
signalpolarity_de A E T Py g vt
signalpolarity_pixelck 5 2 IR 1t 1
ZEMJ4K tli_layer_parameter_struct
F 3-852. ZEth1A tli_layer_parameter_struct
2 ARE S DheedtiR
layer_window_rightpos [CRREEpuETA
layer_window_leftpos WA E
layer_window_bottompos WU E
layer_window_toppos W R E
layer_ppf g FEMK
layer_sa FFEalpha
layer_default_alpha BRi\Fi thalpha
layer_default_red RNt (E
layer_default_green BINGtE
layer_default_blue BRI (1l
layer_acfl Alphai & i H I+ 1
layer_acf2 Alphai & i 5H 52
layer_frame_bufaddr M2 A7 X L ah ik
layer_frame_buf_stride_offset WiZEAF X A MR
layer_frame_line_length MiAT
layer_frame_total_line_number i AT 4L
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ZEHJ4K tli_layer_lut_parameter_struct

# 3-853. Z5fy{k tli_layer_lut_parameter_struct

FR IR FR TheeHiR
layer_table_addr AR5 Mk
layer_lut_channel_red PR e s JERARCER PG
layer_lut_channel_green P A R 5% H Sl
layer_lut_channel_blue Bt AR R 5% B I B 1E
B tli_deinit

PR Htli_deinitfiik WL F R

£ 3-854. KH tli_deinit

R R tli_deinit
R R void tli_deinit (void);
ThesHid SALTL
TR A -
A F R -
HWAZSH{in}
mHiS¥{out}
iR [E{E

i1

/* deinitialize TLI registers */

tli_deinit ();

B % tli_struct_para_init
PR #itli_struct_para_initf#id LK%

R 3-855. K tli_struct_para_init

B4R tli_struct_para_init

RBETY void tli_struct_para_init(tli_parameter_struct *tli_struct);

FEMMEVIETLIS S MR, 3T 2 L —Mli_parameter_structZh #4114
JE VAR Z 8 1 SR 4 M AR R T aG 1k

B2): % b
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SeHk -
CLlEES -
MASH{in}
“li_struct | HE TS S M R 6
2% {out}
B
frltu:

tli_parameter_struct tli_init_struct;
/* initialize the parameters of TLI parameter structure with the default values */

tli_struct_para_init(&tli_init_struct);
BRH thi_init
BRIt _inithiid WL

# 3-856. L tli_init

BB 4R tli_init
RHE T void tli_init(tli_parameter_struct *tli_struct);
TIReREA HILHLTLI
ViR Jas -
A FH R -
BASH{in}
“li_struct | RITLIS S R
i S5 {out}
‘ & EE
‘ .

.

tli_parameter_struct tli_init_struct;

[* initialize the parameters of TLI parameter structure with the default values */
tli_struct_para_init(&tli_init_struct);

[* configure TLI parameter struct */

tli_init_struct.signalpolarity_hs = TLI_ HSYN_ACTLIVE_LOW;
tli_init_struct.signalpolarity_vs = TLI_VSYN_ACTLIVE_LOW;

tli_init_struct.signalpolarity_de = TLI_DE_ACTLIVE_LOW;
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tli_init_struct.signalpolarity_pixelck = TLI_PIXEL_CLOCK_TLI;

[* LCD display timing configuration */
tli_init_struct.synpsz_hpsz = 40;
tli_init_struct.synpsz_vpsz = 9;
tli_init_struct.backpsz_hbpsz = 42;
tli_init_struct.backpsz_vbpsz = 11;
tli_init_struct.activesz_hasz = 522;
tli_init_struct.activesz_vasz = 283;
tli_init_struct.totalsz_htsz = 524;
tli_init_struct.totalsz_vtsz = 285;

[* configure LCD background R,G,B values */
tli_init_struct.backcolor_red = OxFF;
tli_init_struct.backcolor_green = OxFF;
tli_init_struct.backcolor_blue = OxFF;

tli_init(&tli_init_struct);

B %L tli_dither_config

PR #tli_dither_configfffiid WL F -

# 3-857. ¥ tli_dither_config

€4 tli_dither_config
KB void tli_dither_config(uint8_t ditherstat);
ThRedtid FCETLIE )T AE
vinve: Jig -
B R4 ]
#MASH{in}
ditherstat FEEIRE
TLI_DITHER_ENABLE fERETLIES)
TLI_DITHER_DISABLE AT 2

S {out}

IR [E{E

it

/* enable TLI dither function */
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tli_dither_config(TLI_DITHER_ENABLE);

¥ tli_enable

PRt enablediid W N

R 3-858. K# tli_enable

R AR

tli_enable

R R

void tli_enable(void);

ThRefiR

fEERETL

Fetk KA

A5 P PR 2

WMASH{in}

¥ HiZ2¥{out}

R EME

it :
/* enable TLI */

tli_enable();
¥ tli_disable

BR #tli_disabledtiidk WL~ % -

* 3-859. K tli_disable

R B AT

tli_disable

RE R

void tli_disable(void);

DhgResiR

ARGETL

FERK M

A P R 3

BWASH{in}

Output parameter{out}

B EE

i 4n
[* disable TLI */

tli_disable( );
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B ¥ tli_reload_config

PR %itli_reload_configffiid WL F 3%

& 3-860. E# tli_reload_config

R B FR tli_reload_config
PR T void tli_reload_config(uint8_t reloadmode);
TR configure TLI reload mode
e dktt -
5% F R 4 -
BAZSE{in}
reloadmode Reload mode
TLI_FRAME_BLANK_R N
a N - VT B o [ G e B
ELOAD_EN
TLI_ REQUEST_RELO . ‘
EEE AR BN R E A
AD_EN
¥ HiZ2¥{out}
p IR

it

[* configure TLI reload mode */

tli_reload_config (TLI_FRAME_BLANK_RELOAD_EN);

B %L tli_layer_struct_para_init
PR #tli_layer_struct_para_initffiid LN %

# 3-861. K# tli_layer_struct_para_init

R tli_layer_struct_para_init
R ETE void tli_layer_struct_para_init(tli_layer_parameter_struct *layer_struct);
S AEHA NS EWIBTLIZ SR, 37 € L —Mli_layer_parameter_struct
SE RS T A 1% D SEUN S5 AR T dR Ak
SRR -
A5 FH R -
WASH{in}
*layer_struct ‘ TEmtli_layer parameter struct&h MR Fa 4l
A 2% {out}
‘ ]
R E{E
‘ ]

B4
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tli_layer_parameter_struct tli_layer_init_struct;
[* initialize the parameters of TLI layer structure with the default values */

tli_layer_struct_para_init(&tli_layer_init_struct);
K% tli_layer_init

B #tli_layer initffiiR WL R 3.

R 3-862. W tli_layer_init

R B FR tli_layer_init
PR T void tli_layer_init(uint32_t layerx,tli_layer_parameter_struct *layer_struct)
ThRedtid VIR TLIZ
VS -
A F R 5 -
HAZH{in}
layerx J=E 3: 16
LAYERO O/Z kbt
LAYER1 17k
WMASH{in}
slayer_struct | HRIEITLIZ SHH b I iR
A S%{out}
‘ ]
R EI{E
‘ ]

Biltn.

tli_layer_parameter_struct tli_layer_init_struct;
tli_layer_struct_para_init(&tli_layer_init_struct);

[* TLI layerO configuration */
tli_layer_init_struct.layer_window_leftpos = 20 + 43;
tli_layer_init_struct.layer_window_rightpos = (20 + 440 + 43 - 1);
tli_layer_init_struct.layer_window_toppos =40 + 12;
tli_layer_init_struct.layer_window_bottompos = (40 + 182 + 12 - 1);
tli_layer_init_struct.layer ppf = LAYER PPF_RGB565;

/* TLI window specified alpha configuration */
tli_layer_init_struct.layer_sa = 255;

[* TLI layer default alpha R,G,B value configuration */
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tli_layer_init_struct.layer_default_blue = OxFF;

tli_layer_init_struct.layer_default_green = OxFF;

tli_layer_init_struct.layer_default_red = OxFF;

tli_layer_init_struct.layer_default_alpha = OxFF;

/* TLI window blend configuration */

tli_layer_init_struct.layer_acf1 = LAYER_ACF1_PASA;

tli_layer_init_struct.layer_acf2 = LAYER_ACF2_PASA;

[* TLI layer frame buffer base address configuration */

tli_layer_init_struct.layer_frame_bufaddr = (uint32_t)&gBackground;

tli_layer_init_struct.layer_frame_line_length = ((440 * 2) + 3);

tli_layer_init_struct.layer_frame_buf_stride offset = (440 * 2);

tli_layer_init_struct.layer_frame_total_line_number = 182;

tli_layer_init(LAYERQO, &tli_layer _init_struct);

¥ tli_layer_window_offset_modify

PR #tli_layer_window_offset_modifyffiik WL T &

# 3-863. ¥ tli_layer_window_offset_modify

€4 tli_layer_window_offset_modify
void tli_layer_window_offset_modify(uint32_t layerx,uint16_t
R .
offset_x,uint16_t offset_y);
ThRER BEOFACEE LA E
Fe R -
A FH R 5 -
#MASH{in}
layerx JE AL
LAYERO O/ Mtk
LAYER1 1Z
BWAZSH{in}
offset_x B m %
MASH{in}
offset_y Wk E W
2% {out}
pA Il i=A
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Blhn:

[* reconfigure LAYER1 window position */

tli_layer_window_offset_modify(LAYER1, 20, 20);

B % tli_lut_struct_para_init

PRt lut_struct para_initfifiik W%

R 3-864. FH tli_lut_struct_para_init

R B FR tli_lut_struct_para_init
PR T void tli_lut_struct_para_init(tli_layer_lut_parameter_struct *lut_struct);
hREHA FEAASEHIIETLUELUTS MR, @IEE X —A
tli_layer_lut_parameter_struct&h #4445 1 F iZ48 O SEBL S5 MR Pl aa 1k
yinuS: i -
A% F R 4 -
HAZH{in}
*ut_struct ‘ femtli_layer lut_parameter_struct&h H {4 i 454t
S8 {out}
‘ R
AN
‘ R

(LUE
tli_layer_lut_parameter_struct tli_lut_struct;
/* initialize the parameters of TLI layer LUT structure with the default values */

tli_lut_struct_para_init(&tli_lut_struct);
BRI thi_lut_init

BRI it lut_initfiik IR &

% 3-865. KB thi_lut_init

R AT tli_lut_init
RBUR T void tli_lut_init(uint32_t layerx,tli_layer_lut_parameter_struct *lut_struct)
ThRestid VIR TLIZ Bt i3k
VRS s -
AR FH R 2 -
BWAZSH{in}
layerx SR IR
LAYERO O/ He ik
LAYER1 1z bt
MASH{in}
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fut_struct | HRIITLIELUTS 85 Kt £
2% {out}

R AME

Bilhn.

tli_layer_lut_parameter_struct tli_lut_struct;
tli_lut_struct_para_init(&tli_lut_struct);

[* initialize TLI layer0 LUT */
tli_lut_struc.layer_table addr = 0x20003000;
tli_lut_struc.layer_lut_channel_red = 0x20;
tli_lut_struc.layer_lut_channel_green = 0x30;
tli_lut_struc.layer_lut_channel_blue = OxFF;

tli_lut_init(LAYERO, &tli_lut_struct);

¥ tli_color_key _init

PR #tli_color_key initffiid WL -

# 3-866. EKH tli_color_key _init

€4 tli_color_key_init
void tli_color_key_init(uint32_t layerx,uint8_t redkey,uint8_t
ot greenkey,uint8_t bluekey);
ThRedtid WIEALTLIE (gt
Fe R -
A FH R 5 -
#MASH{in}
layerx JE AL
LAYERO O/ Mtk
LAYER1 1= He i
BWAZSH{in}
redkey ‘ AREERs:
MASH{in}
greenkey ‘ P g Rak
MASH{in}
bluekey ‘ W
A SH{out}
‘ ]
R EE
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.

/* initialize TLI layerO color key */

tli_color_key_init(LAYERO, OxAA, OxFF, 0x00);

B %Y tli_layer_enable

BR #tli_layer_enabledifiidk WL T 3% -

* 3-867. E# tli_layer_enable

B tli_layer_enable
R void tli_layer_enable(uint32_t layerx);
TiReftid ERETLIZ
yinuS: i -
A A R 4 -
WASE{in}
layerx SRR
LAYERO OZ ik
LAYER1 1ZEHE ML
¥ HiZ2¥{out}
‘ ]
& [E B
‘ ]

4
[* TLI layer enable */

tli_layer_enable(LAYERO);

BR%L tli_layer_disable
PR #tli_layer disableftiid I T %

* 3-868. K# tli_layer_disable

BT tli_layer_disable
RBETY void tli_layer_disable(uint32_t layerx);
Bl): 2% AERETLIZ
vinve: Jia -
B RS -
MASH{in}
layerx SR IR
LAYERO O/ He ik
LAYER1 123 bt
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2% {out}

R AME

LR
[* TLI layer disable */

tli_layer_disable(LAYERO);

B % tli_color_key_enable

PR #tli_color_key enablefiiid i N % :

#* 3-869. ¥ tli_color_key_enable

R tli_color_key_enable
RBRTE void tli_ color_key_enable(uint32_t layerx);
ThRedtid FERETLIZ €
yinuS i -
A P R 4 -
BASH{in}
layerx J=E 3: 16
LAYERO 0= Atk
LAYER1 1= He i
¥ 2% {out}
‘ R
& [E B
‘ ]

Biltn.
/* enable TLI layerO color keying */

tli_color_key_enable(LAYERO);

BA %L tli_color_key_disable

B #tli_color_key_ disableftiif i, N %

# 3-870. K¥ tli_color_key_disable

R tli_ color_key_disable
RBURTE void tli_ color_key_disable(uint32_t layerx);
Bl): 2% ARBETLIZ (o
vinve: Ji -
A F R A -

HMASH{in}
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layerx JZ AL
LAYERO 02tk
LAYER1 1ZFE bt
2% {out}
& [EM{E

LR

[* disable TLI layer0 color keying */
tli_color_key_disable(LAYERO);

B ¥ tli_lut_enable

PRE_lut_enablefffiid WL~ &

* 3-871. K tli_lut_enable

R tli_lut_enable
RBRTE void tli_lut _enable(uint32_t layerx);
TheeHR HRETLUZ B 4R
Vinve: Jig -
M FH R4 -
#MASH{in}
layerx JE AL
LAYERO O/= Atk
LAYER1 1)z He
Az {out}
‘ R
p A=A
‘ R

Biltn.
/* enable TLI layerO LUT */

tli_lut_enable(LAYERO);

B %L tli_lut_disable
PR #tli_lut_disabledffiid W, T %

# 3-872. KH tli_lut_disable

R tli_lut_disable
RHRTE void tli_lut_disable(uint32_t layerx);
ThgediR FERETLUZ B A 4K
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Vinve: Jig -
B R RS -
WASH{in}
layerx J7 B bk
LAYERO ()25 ki
LAYER1 1)ZF bk
IS {out}
‘ .
AL

il :
[* disable TLI layer0 LUT */

tli_lut_disable(LAYERO);

BR#L tli_line_mark_set
PRl _line_mark_setfffiik W T %

*® 3-873. B tli_line_mark_set

R tli_line_mark_set
R R void tli_line_mark_set(uint16_t line_num);
TRk BEEAThriCE
Vinve: Jig -
e FH R -
#MASH{in}
line_num ‘ T
mHiS¥{out}

IR B

it :
/* set line mark value */

tli_line_mark_set(0x20);

B %L tli_current_pos_get

B %itli_current_pos_get#iiik WL T %

# 3-874. ¥ tli_current_pos_get

RE AR

tli_current_pos_get

RBURTE

uint32_t tli_current_pos_get(void);
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ThRethid BN EER R A
ekt -
R P R .
BWMASE{in}
#H S {out}
R EME
uint32_t | 0X0 — OXFFFFFFFF
#i4n:
uint32_t pos;

[* get current pixel position */
pos = tli_current_pos_get();
BR# tli_interrupt_enable

PR Htli_interrupt_enablefiid L N %

#* 3-875. ¥ tli_interrupt_enable

B tli_interrupt_enable
RBRTE void tli_interrupt_enable(uint32_t int_flag);
ThReR fHEEETLIF Ik
vinve: Jig -
B R4 .
BWANSH{in}
int_flag TLIH W5 &
TLL_INT_LM A7 FRiE T
TLI_INT_FE FIFOHi% i
TLL_INT_TE HE R T
TLI_INT_LCR JEHC B E A b
s 2%{out}
‘ R
pA Il i=A
‘ .

fBiltn.

/* enable TLI line mark interrupt */

tli_interrupt_enable(TLI_INT_LM);
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B ¥ tli_interrupt_disable

PR _interrupt_disabledifiid W% -

R 3-876. K tli_interrupt_disable

R B FR tli_interrupt_disable
PR T void tli_interrupt_disable(uint32_t int_flag);
ThRedid AERETLIF
e dktt -
A P R 4 .
WMASH{in}
int_flag TLIH BibR £
TLIL_INT_LM F7hRic T
TLI_INT_FE FIFOHi5 b7
TLI_INT_TE HE R
TLI_INT_LCR JEHC B E A
IHZS%{out}
‘ .
p IR
‘ .

it

[* disable TLI line mark interrupt */

tli_interrupt_disable(TLI_INT_LM);

B %L tli_interrupt_flag_get
B #tli_interrupt_flag_getftiid L N %

# 3-877. HH tli_interrupt_flag_get

R tli_interrupt_flag_get
RBRTE FlagStatus tli_interrupt_flag_get(uint32_t int_flag);
Thkefd FRELTLI Wb i
Vinve: Jig -
A R -
BWAZSH{in}
int_flag TLIF Wrbs &
TLI_INT_FLAG_LM AT FR e T
TLI_INT_FLAG_FE FIFO#5 iR
TLI_INT_FLAG_TE HE R W
TLI_INT_FLAG_LCR JETC B
I Z%{out}
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R AME

FlagStatus SETE{RESET

it
/* get TLI interrupt flag */
if(SET == tli_interrupt_flag_get(TLI_INT_FLAG_LM))

tli_interrupt_flag_clear(TLI_INT_FLAG_LM);

BR#L tli_interrupt_flag_clear
PR #tli_interrupt_flag_clearf#iid Il N %

#* 3-878. B tli_interrupt_flag_clear

B tli_interrupt_flag_clear
R void tli_interrupt_flag_clear(uint32_t int_flag)
ThRedtiiR THBRTLIP iR &
yinuS: i -
A% F R 5 -
BASH{in}
int_flag TLIF Wids &
TLI_INT_FLAG_LM FThRic
TLI_INT_FLAG_FE FIFOHi%
TLI_INT_FLAG_TE HEHR
TLI_INT_FLAG_LCR JEHC B E A b
s 2%{out}
‘ R
& [E B
‘ .

Biltn.

if(SET == tli_interrupt_flag_get(TLI_INT_FLAG_LM)X

[* clear TLI interrupt flag */

tli_interrupt_flag_clear(TLI_INT_FLAG_LM);

PR tli_flag_get

R%tli_flag_getdtfiid WL F 3
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R 3-879. W tli_flag_get
R tli_flag_get
R FlagStatus tli_flag_get(uint32_t flag);
Thgedtig MTLLINTFZAE 28 B TLI STATZ 77 22 3R B TLIAR & 8RR A
ekt -
A58 F R £ -
HWASH{in}
flag TLI flags
TLI_FLAG_VDE LHTVDERZS
TLI_FLAG_HDE L HTHDER
TLI_FLAG_VS LHvsIRAS
TLI_FLAG_HS HEThs IR
TLI_FLAG_LM AThRie R AR
TLI_FLAG_FE FIFO% i H Wby &
TLI_FLAG_TE HA R bR &
TLI_FLAG_LCR AW s Rl A
¥ HiZ2¥{out}
& [H{E
FlagStatus | SETHRESET
i
/* wait the TLI_FLAG_LM flag set */
while(RESET == tli_flag_get(TLI_FLAG_LM)){
}
3.28. TRNG
LB LA A 2% B 18 o O SR S AR Rl — AN 32 A IIBELAUE . FE15 3.28.1 I8 T TRNG
(MZ s 512%, =7 3.28.2 %F TRNG & s H0HE4T 7
3.28.1. AR A as Ut B

TRNG ZF /728532 a1~ KRR
#* 3-880. TRNG F %

TR R 2
TRNG_CTL TRNGHZ | £ %%
TRNG_STAT TRNGIR & A 1748
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AR AR AR
TRNG_DATA TRNGH U 77 47 5%
3.28.2. SRR
TRNG FERHIR I T EPR:
# 3-881. TRNG FE&E¥
PER B4 K PR REthA
trng_deinit BAIAMETRNG
trng_enable fFRESMETRNG
trng_disable FKAEHMEATRNG
trng_get_true_random_data RINEFEAE
trng_interrupt_enable i ETRNG H i
trng_interrupt_disable KEETRNG I
trng_flag_get FKIMTRNGER EIR A
trng_interrupt_flag_get FKIMTRNGH R A
trng_interrupt_flag_clear TERTRNGH WRR A
BR# trng_deinit
B #trng_deinitdifiidk LT % -
& 3-882 E# trng_deinit
R trng_deinit
BHETE void trng_deinit(void);
DhREHiA HALHMETRNG
VRS s
5V F R rcu_periph_reset_enable / rcu_periph_reset_disable
HMANSH{in}
#HisH{out}
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B EE

it
/* reset TRNG*/

trng_deinit();

BR % trng_enable

R #trng_enabledffiik L N %

# 3-883 ¥ trng_enable

RE AT

trng_enable

RHRT

void trng_enable(void);

B2): £ b

fFRESNETRNG

Pl i

A

MASH{in}

i S5 {out}

R EME

it
/* enable TRNG*/

trng_enable();

PR %L trng_disable

BF #itrng_disabledtiik W T %

# 3-884 ¥ trng_disable

RB AR

trng_disable

RE R

void trng_disable(void);

B2): % b

KEESMETRNG
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ViniS i
AIEDE
#MASH{in}
s 3¥{out}
p A=A
il
/* disable TRNG*/

trng_disable();

¥ trng_get_true_random_data

PR #trng_get_true_random_dataftfiik . %

% 3-885 ¥ trng_get_true_random_data

AR trng_get_true_random_data
REUR uint32_t trng_get_true_random_data(void);
TR ARIUE BEHLIE
it g
5% 1R FH e
WANSH{in}
¥ 2% {out}
& EI{E
uint32_t 2 HFHHLE

4
[* get true random data*/
uint32_t data;
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data = trng_get_true_random_data();

¥ trng_interrupt_enable

PR #trng_interrupt_enabledffiid WL F %

* 3-886 ¥ trng_interrupt_enable

R trng_interrupt_enable
R T void trng_interrupt_enable(void);
TiRedtig i HETRNG H i
yinuS i
AP
WANSH{in}
¥ Hi 2% {out}
& Bl

4
/* enable TRNG interrupt*/

trng_interrupt_enable();

BR# trng_interrupt_disable

BK #trng_interrupt_disablefiiid I~ %

#* 3-887 K trng_interrupt_disable

R trng_interrupt_disable
BHETE void trng_interrupt_disable(void);
Bl) K D% K HETRNGH 7
SR A
B R
MASH{in}
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#H 2% {out}

B EE

LR
[* disable TRNG interrupt*/

trng_interrupt_disable();

¥ trng_flag_get
B #trng_flag_getdiliik W T 3%

#* 3-888 E¥f trng_flag_get

B trng_flag_get
R BR T FlagStatus trng_flag_get(trng_flag_enum flag);
B21): i P FRETRNGHR &R A
yinuS: i
AR
BANSE{in}
flag TRNGH GRS
TRNG_FLAG_DRD o
v B HE 2 AR &
TRNG_FLAG_CEC ) o
S B b 5% M ATAR &
TRNG_FLAG_SEC o
s FFAR M ATAR S
Al SH{out}
R E{E
FlagStatus SET = RESET

it
I* get TRNG clock error current flag status®*/
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FlagStatus flag_status = RESET;

flag_status == trng_flag_get(TRNG_FLAG_CECS);

B % trng_interrupt_flag_get
PR #itrng_interrupt_flag_getdifiid I, K 3% -

% 3-889 ¥ trng_interrupt_flag_get

R B FR trng_interrupt_flag_get
R FlagStatus trng_interrupt_flag_get(trng_int_flag_enum int_flag);
TheeHR FRENTRNG iR A
Se kAt
2 FH R
BASH{in}
int_flag TRNGH Wik 7S
TRNG_INT_FLAG_ ‘
I i v
CEIF
TRNG_INT_FLAG_
Fh-F 1R B
SEIF
Az {out}
i EME
FlagStatus SET ={ RESET

Biltn.
I* get TRNG clock error interrupt flag*/
FlagStatus interrupt_flag = RESET;

interrupt_flag = trng_interrupt_flag_get(TRNG_INT_FLAG_CEIF));

B % trng_interrupt_flag_clear
B #trng_interrupt_flag_clearfiiiid I, T~ %

x 3-890 K trng_interrupt_flag_clear

R trng_interrupt_flag_clear

BHETE void trng_interrupt_flag_clear(trng_int_flag_enum int_flag);
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TIReREA TR TRNG T WOIR 2
Vinve: Jig

% VR F B
WMASH{in}
int_flag TRNG H Wik
TRNG_INT_FLAG
- - - R A 15
CEIF
TRNG_INT_FLAG_
et F A 5% o
SEIF
I S%{out}
p IR

it

[* clear TRNG clock error interrupt flag*/

trng_interrupt_flag_clear(TRNG_INT_FLAG_CEIF);

3.29. USART

B FD R B IR %8 (USART)FR AL 7 — AN RyE 5 (B i B AT Bl Ac e 0, 953291158 T
USART W 2ifEe8 %3, 2=173.29.2%FUSART % B H0dH 4T Ui B

3.29.1. VN> &= e 2l

USARTZ A7 28 4 R U0 F R s

% 3-891. USART &5

T AR TR
USART_STATO REHFHFEO
USART_DATA B A A2
USART_BAUD WRFER AR
USART_CTLO 5 1 25 /7280
USART_CTL1 P T A 2% 1
USART_CTL2 5 ) B A7 28 2

USART_GP PRI BT IR RN TR 53 ST 28 25 A7 2%
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T AR B RR
USART_CTL3 Pt w77 453
USART_RT PRSI 725 77 4%
USART_STAT1 WEFHERL
USART_CHC FEA M ] 27 A7 25
3.29.2. AMERERHUH
USART ¢ b8 051 R U~ R Pl -
# 3-892. USART EEH
PE B B4 FR PR BHR
usart_deinit SAAMEUSART
usart_baudrate_set Tt B USART I Fr %
usart_parity_config fil B USART A (B 2 46
usart_word_length_set fic EUSARTF K
usart_stop_bit_set it B USART5 1L 47
usart_enable fFHEUSART
usart_disable K EEUSART
usart_transmit_config USART K I%HDL &
usart_receive_config USARTHIR L &
usart_data_first_config i 25 A A i B KA 7 T B R L A i
usart_invert_config fid B USART e 54 T fit
usart_oversample_config fic B USARTRLRAEAH
usart_sample_bit_config i B USARTRAEN 7715
usart_receiver_timeout_enable i BEUSART 2 IS M I
usart_receiver_timeout_disable K AEUSARTHESE IR

usart_receiver_timeout_threshold_con

fig

B EH USARTHZSGHE I BR1E

usart_data_transmit USART &K%z ohie
usart_data_receive USARTH#: W 3 Thae
usart_address_config TE R L s A% 2 T i B USART Hb ik
usart_mute_mode_enable {F BEUSARTHAER A 2
usart_mute_mode_disable JHEUSARTEF B =,

usart_mute_mode_wakeup_config

fic B USART & BR A 20 nf 2 75 X

usart_lin_mode_enable

{FHEUSART LINE

usart_lin_mode_disable

2 HEUSART LINBIR

usart_lin_break_detection_length_con

fig

it BUSART LINAEZ, o i 52

usart_send_break Jic B USART A 3% W7 7
usart_halfduplex_enable fFEHEUSART X0 T AR =
usart_halfduplex_disable KAEUSARTH X LA

usart_synchronous_clock_enable

TEUSART [E] 25 18 R X RE CK 5
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PERHAZ R

2k

usart_synchronous_clock_disable

TEUSART [H] 2518 R T 2 BECK 5|

usart_synchronous_clock_config

fic B USART[A] 25 1l HAHE XS4

usart_guard_time_config

FEUSARTH g5 2 Al B DR 37 I 18 B

usart_smartcard_mode_enable

fHEUSART & g EHR =R

usart_smartcard_mode_disable

KEEUSARTH fie A=

usart_smartcard_mode_nack_enable

FEUSART & it FHEL T RENACK

usart_smartcard_mode_nack_disable

TEUSARTH g R 530 T R AENACK

usart_smartcard_autoretry_config

LRl SR RERY€

usart_block_length_config

FiC BB RE R T=1A 3RO R G

usart_irda_mode_enable

T REUSART ER AT £L A1 e i T R AL B

usart_irda_mode_disable

K BEUSART 47 20 A2 AR A T R A e

usart_prescaler_config

EUSART IrDAK DhAEAR 3 T fic B A& 8l 2 40 R 5

usart_irda_lowpower_config

it B USART IrDAf D FER

usart_hardware_flow_rts_config

it B USART RTSHE {45517

usart_hardware_flow_cts_config

it B USART CTSHE {45517k

usart_break_frame_coherence_config

B B USART i B X

usart_parity_check_coherence_config

fic B USARTA IS 3 A1

usart_hardware_flow_coherence_conf

ig

Pic B USARTHE {47 il e A 2

usart_dma_receive_config

it B USART DMAB: IR g

usart_dma_transmit_config

fic EUSART DMAK % TfE

usart_flag_get

IREIVUSARTIRZS 517 bm e for

usart_flag_clear

1B FRUSARTAR & FF A7 28 br 4L

usart_interrupt_enable

e USART 1 17

usart_interrupt_disable

S REUSART H I

usart_interrupt_flag_get

RHUSART bR B AR

usart_interrupt_flag_clear

THFRUSART bR S AR

BB usart_deinit
PR ¥usart_deinitiiliik WK%

% 3-893. HAH usart_deinit

RE AR

usart_deinit

BRBURTY void usart_deinit(uint32_t usart_periph);
ThRefhg A AMEEUSARTXIUARTX
Setak A -
VA R rcu_periph_reset_enable / rcu_periph_reset_disable
WASH{in}
usart_periph M USARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
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2% {out}

R AME

54
/* reset USARTO */

usart_deinit (USARTO);

¥ usart_baudrate_set

B #usart_baudrate_setfifiid i, %

# 3-894. ¥ usart_baudrate_set

R TK usart_baudrate_set
Eig- gkl void usart_baudrate_set(uint32_t usart_periph, uint32_t baudval);
ThReHid Pt B USART 455
ekt -
A5 18 A el rcu_clock_freq_get
BASH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WMANSH{in}
baudval | A
i 2%{out}
‘ & BB
‘ .
i4n .

I* configure USARTO baud rate value */

usart_baudrate_set(USARTO, 115200);

B %L usart_parity_config

BF $usart_parity_configitii® I, T %

# 3-895. H¥ usart_parity_config

B Z K usart_parity_config

BRER R void usart_parity_config(uint32_t usart_periph, uint32_t paritycfg);
TRedhid Iit B USART 4l 1 5

VRS Has -
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AP -
MWASH{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WANSH{in}
paritycfg fic B USART &7 B 1
USART_PM_NONE TR
USART_PM_ODD LT
USART_PM_EVEN ey
HHS¥{out}
‘ _
AN
‘ _
(LUE

[* configure USART parity */

usart_parity _config(USARTO, USART_PM_EVEN);

PR % usart_word_length_set
B #usart_word_length_setfiiif i, %

# 3-896. KR¥ usart_word_length_set

R usart_word_length_set
Zg-gbRit] void usart_word_length_set(uint32_t usart_periph, uint32_t wlen);
TheeHhid i EUSART 7K
etk -
AL L -
BASE{in}
usart_periph AN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
BWAZSH{in}
wlen fit #USART 7&K
USART_WL_8BIT 8 bits
USART_WL_9BIT 9 bits
2% {out}
‘ ]
R EI{E
‘ ]

Biltn.
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/* configure USARTO word length */

usart_word_length_set(USARTO0, USART_WL_9BIT);

B usart_stop_bit_set
PR ¥usart_stop_bit_setiffiik I %

* 3-897. H¥ usart_stop_bit_set

R IR usart_stop_bit_set
BREUR T void usart_stop_bit_set(uint32_t usart_periph, uint32_t stblen);
ThRedhig Fit B USARTE 114
Sovhk At -
B A R -
BASH{in}
usart_periph AMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
BASH{in}
stblen fid B USART{Z 1EA
USART_STB_1BIT 1 bit
USART_STB_0_5BI ‘

T 0.5 bit, i %TUARTX(X=3,4,6,7) 3L
USART_STB_2BIT 2 bits
USART_STB_1_5BI

—T - 1.5 bits, %A % UARTX(x=3,4,6,7) £ 3%
¥ 2% {out}
‘ ]
p A=A

Biltn.
I* configure USARTO stop bit length */

usart_stop_bit_set(USARTO, USART_STB_1_5BIT);

B %L usart_enable

B ¥usart_enablefifiid i, K 3%

* 3-898. HA¥ usart_enable

B R usart_enable

ERHRRY void usart_enable(uint32_t usart_periph);
TRedhid fFREUSART

ekt -

712



Z

GigaDevice

GD32F4xx [E1F A H a5

AN
BAZSE{in}
usart_periph SMEUSARTX/UARTX

USARTX x=0,1,2,5

UARTX x=3,4,6,7
2% {out}

R EE
f#i4n:

/* enable USARTO */

usart_enable(USARTO);

¥ usart_disable

pf #usart_disabledifiik W, T %
# 3-899. pR#{ usart_disable

BB

usart_disable

RHRRY void usart_disable(uint32_t usart_periph);
ThReHid RAEUSART
ViR s -
A 1R FH B -
BANSE{in}
usart_periph AN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
¥ 2% {out}
‘ ]
& [E B
‘ ]
i4n .

/* disable USARTO */

usart_disable(USARTO);

B %L usart_transmit_config

B ¥usart_transmit_config#ifiid I~ % -

£ 3-900. pK# usart_transmit_config

| EEER

usart_transmit_config
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BREUR T void usart_transmit_config(uint32_t usart_periph, uint32_t txconfig);
ThRedhig USART &% #5ic &
etk -

AN -
WS {in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WASH{in}
txconfig i BE/ R BEUSART K% 2%
USART_TRANSMIT
_ENABLE I HEUSART K i%
USART_TRANSMIT N
DISABLE RAEUSART K%
S8 {out}
& B {H
Bt

[* configure USARTO transmitter */

usart_transmit_config(USARTO0,USART_TRANSMIT_ENABLE);

B %L usart_receive_config

P ¥usart_receive_config#ifiid i N % :

% 3-901. KR¥ usart_receive_config

BRHZ R usart_receive_config
BRHR R void usart_receive_config(uint32_t usart_periph, uint32_t rxconfig);
TheeHhid USARTHEI A5 C &
ViR s -
A 1R FH B -
BANSE{in}
usart_periph SN EEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
BWAZSH{in}
rxconfig fHifEI R BEUSARTHE I 28
USART RECEIVE
ENABLE I fEUSART 1K
USART_RECEIVE
DI;ABLE - K AEUSARTHZIL
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2% {out}

R AME

LR
[* configure USARTO receiver */

usart_receive_config(USARTO, USART_RECEIVE_ENABLE);

¥ usart_data_first_config
B ¥usart_data_first_configffiidk .~ %

% 3-902. KR¥ usart_data_first_config

ESE 5 B usart_data_first_config
Eig- gkl void usart_data_first_config(uint32_t usart_periph, uint32_t msbf);
ThREHR i B K005 £ i AR A7 £ 7 7 67 6 T
VS i -
A5 VR FH B -
WANSE{in}
usart_periph AMEUSARTX
USARTX x=0,1,2,5
WANSH{in}
mshbf AL AL AR R AL AE AT
USART_MSBF_LS
B - KA A S B AR A E i
USART _MSBF_MS
B BRI w5 AL R
I S%{out}
& [E{E
i

[* configure LSB of data first */

usart_data_first_config(USARTO, USART_MSBF_LSB);

B %L usart_invert_config

BF $tusart_invert_configitii® W, T %

# 3-903. ¥ usart_invert_config
‘ L3 B4 ‘ usart_invert_config
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BREUR T void usart_invert_config(uint32_t usart_periph, usart_invert_enum invertpara);
ThReHR Fic B USART [ #4 T1 R
RS Jis -

AIEDE -
WASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
WANSH{in}
invertpara S K %tusart_invert_enum
USART_DINV_ENA .
- - AL L S
BLE
USART_DINV_DIS
- - AL B AS S
ABLE
USART_TXPIN_EN
- - X5 P
ABLE
USART_TXPIN_DIS
TXG| B~ A fe
ABLE
USART_RXPIN_EN
N - RX 5| JHI L e %
ABLE
USART_RXPIN_DI
- - RX TG AV ER AN S
SABLE
¥ HiZ2H{out}
p A=A
il :

/* configure USART inversion */

usart_invert_config{USARTO, USART_DINV_ENABLE);

B %L usart_oversample_config

B #usart_oversample_configfiiid 1L T %

# 3-904. ¥ usart_oversample_config

B Z K usart_oversample_config
PRERE void usart_oversample_config(uint32_t usart_periph, uint32_t oversamp);
TRedhid fi B USART i RAF 5 2
PSS -

B F R4 -

BWAZSH{in}
usart_periph SN EUSARTX/UARTX

USARTX x=0,1,2,5
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UARTX x=3,4,6,7
WMASH{in}
oversamp I RAEE
USART_OVSMOD_
8/
8
USART_OVSMOD
- - 164
16
A sH{out}
AL
#i4n .

[* configure USARTO oversample mode */

usart_oversample_config(USARTO0, USART_OVSMOD_8);

¥ usart_sample_bit_config

Pk ¥usart_sample_bit_configftiidk I, T % :

& 3-905. FK# usart_sample_bit_config

R TK usart_sample_bit_config
Zg- gbRit] void usart_sample_bit_config(uint32_t usart_periph, uint32_t obsm);
TiRestiR Fid B USART R AE AT 1575
SovhkA -
B Al R -
#MASH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
BANSE{in}
obsm AL
USART_OSB_1bit 141
USART_OSB_ 3bit 37
2% {out}
‘ ]
AL
‘ ]

4
/* configure USARTO sample bit */

usart_sample_bit_config(USARTO, USART_OSB_ 1bit);
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B # usart_receiver_timeout_enable

PR ¥usart_receiver_timeout_enableftii I, F %

3+ 3-906. K ¥ usart_receiver_timeout_enable

RBAAFR usart_receiver_timeout_enable
PRARTY void usart_receiver_timeout_enable(uint32_t usart_periph);
ThReHhiR i fEUSARTH G
PRiS Jis -
% VR F R -
WMASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
S8 {out}
‘ R
pAE
‘ .

it :
/* enable receiver timeout of USART */

usart_receiver_timeout_enable(USARTO);

¥ usart_receiver_timeout_disable

P ¥usart_receiver_timeout_disablefifiit i, N % :

% 3-907. BA¥ usart_receiver_timeout_disable

REZ IR usart_receiver_timeout_disable
BRHRRY void usart_receiver_timeout_disable(uint32_t usart_periph);
TheeHhid K AEUSART R
Sapk -
A 1R FH B -
WANSH{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
2% {out}
‘ .
& [EE
‘ ]

iy
[* disable receiver timeout of USART */

usart_receiver_timeout_disable(USARTO);
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¥ usart_receiver_timeout_threshold_config

B #usart_receiver_timeout_threshold_configfifiid I, T %

X 3-908. ¥ usart_receiver_timeout_threshold_config

RBAAFR usart_receiver_timeout_threshold_config
void usart_receiver_timeout_threshold_config(uint32_t usart_periph, uint32_t
EEg bl _
rtimeout);
ThReHhiR BB USARTHZE I I 38 2
PRS Jis -
AL -
BAZSE{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
HAZH{in}
rtimeout R IR I i)
0-OxFFFFFF T B )
i S%{out}
R E{E

it :
/* set the receiver timeout threshold of USARTO */

usart_receiver_timeout_threshold_config(USARTO, 115200%3);

¥ usart_data_transmit

PR #usart_data_transmitfiiik I, F %

% 3-909. F{¥ usart_data_transmit

REZ IR usart_data_transmit
BRURTY void usart_data_transmit(uint32_t usart_periph, uint32_t data);
ThReHig USART R 1% %45 2h it
VRS 1as -
1 F BB -
WASH{in}
usart_periph S EEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
MASH{in}
data Y 3=SIEAET
0-Ox1FF FIEHIHHE
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2% {out}

R AME

54
/* USARTO transmit data */

usart_data_transmit(USARTO, 0xAA);

¥ usart_data_receive

B #usart_data_receivedfifiit W, T %

# 3-910. XK#{ usart_data_receive

R TK usart_data_receive
Eig- gkl uint16_t usart_data_receive(uint32_t usart_periph);
ThREHR USARTH: IS Th e
ekt -
A5 VR FH B -
BASH{in}
usart_periph A USARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
¥ 2% {out}
‘ .
P
uint32_t | PR IAR (0-OXLFF)

it :
/* USARTO receive data */
uint16_t temp;

temp = usart_data_receive(USARTO);

BR¥ usart_address_config

B% $tusart_address_configfifiik Il %

£ 3-911. B usart_address_config

PR FR usart_address_config
BRBURTY void usart_address_config(uint32_t usart_periph, uint8_t addr);
TigeRiiR FEH LR RD M B AR 2 R i B USARTHiE
Sethak A -
B F R -
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BAZSE{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WS {in}
addr USART/UART 411
0-OxFF USART/UART 411
i Z4{out}
AL
it

[* configure address of the USARTO */

usart_address_config(USARTO, 0x00);

¥ usart_mute_mode_enable

PR ¥usart_mute_mode_enablefiliit I, K% -

# 3-912. K# usart_mute_mode_enable

AR usart_mute_mode_enable
R R void usart_mute_mode_enable(uint32_t usart_periph);
TiRestiR i AEUSART 1 BR A 54,
SovhkA -
B Al R -
HWANSE{in}
usart_periph AN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
#is%{out}
‘ ]
& [EE
‘ ]

i 4n
/* enable USARTO receiver in mute mode */

usart_mute_mode_enable(USARTO);

B % usart_mute_mode_disable

Pk ¥rusart_mute_mode_disabledfiik i, T %
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# 3-913. ¥ usart_mute_mode_disable

R IR usart_mute_mode_disable
BREUR T void usart_mute_mode_disable (uint32_t usart_periph);
ThRedhig K AEUSART: BR A
etk -
AL -
WASH{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
#H S {out}
‘ ]
& B {H
‘ ]

it :
/* disable USARTO receiver in mute mode */

usart_mute_mode_disable(USARTO);

PR % usart_mute_mode_wakeup_config

P ¥usart_mute_mode_wakeup_configftiid I T %

* 3-914. ¥ usart_mute_mode_wakeup_config

R usart_mute_mode_wakeup_config
void usart_mute_mode_wakeup_config(uint32_t usart_periph, uint32_t
RBURE
wmethod);
TiRestiR Fit B USART BRI U i 77 50
etk -
AL L -
BANSE{in}
usart_periph AN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
BWAZSH{in}
wmethod PRI T N BB H R B U
USART_WM_IDLE 75 N 2R W i
USART_WM_ADDR Hbbik e f g
2% {out}

IR [EE
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LR
[* configure USARTO wakeup method in mute mode */

usart_mute_mode_wakeup_config(USARTO, USART_WM_IDLE);

¥ usart_lin_mode_enable

PR ¥usart_lin_mode_enableftiiR I, F .

* 3-915. ¥ usart_lin_mode_enable

R TR usart_lin_mode_enable
PRARTY void usart_lin_mode_enable(uint32_t usart_periph);
ThReHid fEAEUSART LINAES,
Sapesk -
A5 VR FH B -
WANSH{in}
usart_periph A USARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
S8 {out}
‘ ]
18 BB
‘ ]

it :
/* USARTO LIN mode enable */

usart_lin_mode_enable(USARTO);

¥ usart_lin_mode_disable
i #usart_lin_mode_disableftiik Il N %

% 3-916. FA¥ usart_lin_mode_disable

REZ IR usart_lin_mode_disable
BRHR R void usart_lin_mode_disable(uint32_t usart_periph);
TRedhid KAEUSART LINE L
Sapk it -
1 F BB -
BWAZSH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
wHSH{out}
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R AME

it
/* USARTO LIN mode disable */

usart_lin_mode_disable(USARTO);

B %L usart_lin_break_dection_length_config

PR ¥usart_lin_break_dection_length_configi#iit i, F % :

% 3-917. ¥ usart_lin_break_dection_length_config

AR usart_lin_break_dection_length_config
void usart_lin_break_dection_length_config(uint32_t usart_periph, uint32_t
ERBURE
Iblen);
ThReHid Fid B USART LINASEZ A7 K
SRk -
AL -
BASH{in}
usart_periph AMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
#MASH{in}
Iblen LINASE 5 i i < 3
USART_LBLEN_10 B
_B - Wi T Wi 2 910 bits
USART_LBLEN_11 B
B WrIF Wi 2 911 bits
sz out}
‘ ]
p A=A

Biltn.

[* configure LIN break frame length */

usart_lin_break_dection_length_config(USARTO, USART_LBLEN_10B);

B %L usart_send_break

Bk ¥usart_send_break i I, %

#* 3-918. B{¥ usart_send_break

B2

usart_send_break
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BREUR T void usart_send_break(uint32_t usart_periph);
ThRedhig fi B USART A& 12 Wi FF i
Vi Yas -
AP -
WS {in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
Atz {out}
‘ .
AL
‘ .
(LUE

/* USARTO send break frame */

usart_send_break(USARTO);

B usart_halfduplex_enable

K ¥usart_halfduplex_enablefifiid I, F %

# 3-919. K#{ usart_halfduplex_enable

R usart_halfduplex_enable
Zg - gbRit] void usart_halfduplex_enable(uint32_t usart_periph);
TiRestiR EAEUSART I T
SovhkA -
AL L -
WASE{in}
usart_periph AN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
#is%{out}
‘ ]
AL
‘ ]
(ZLE

/* enable USARTO half duplex mode*/

usart_halfduplex_enable(USARTO);

B % usart_halfduplex_disable

P ¥usart_halfduplex_disablefffiid I, % :
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# 3-920. ¥ usart_halfduplex_disable

R IR usart_halfduplex_disable
BREUR T void usart_halfduplex_disable(uint32_t usart_periph);
ThRedhig RAEUSART X T A2
etk -
AL .
WANSH{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
#H S {out}
‘ ]
& B {H
‘ ]

il :
[* disable USARTO half duplex mode*/

usart_halfduplex_disable(USARTO);

B % usart_synchronous_clock_enable

B #usart_synchronous_clock_enable#ifiik i, F %

% 3-921. pK# usart_synchronous_clock_enable

R usart_synchronous_clock_enable
R R void usart_synchronous_clock_enable(uint32_t usart_periph);
TiRestiR FEUSART i) A2 i HU T A BECK 1
etk -
AL L -
BANSE{in}
usart_periph AMEUSARTX
USARTX x=0,1,2,5
#is%{out}
‘ ]
AL
‘ ]

4
/* enable USARTO CK pin in synchronous mode */

usart_synchronous_clock_enable(USARTO);
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¥ usart_synchronous_clock_disable

Bk #usart_synchronous_clock_disablefiiid i, %

R 3-922. FK#H usart_synchronous_clock_disable

RBAAFR usart_synchronous_clock_disable
R R void usart_synchronous_clock_disable(uint32_t usart_periph);
TR FEUSART [ 2l AR 50T 2k RECK S| )
Stk -
B2 A R 2 -
WMASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
S8 {out}
p AL

it

[* disable USARTO CK pin in synchronous mode */

usart_synchronous_clock_disable(USARTO);

B %L usart_synchronous_clock_config

B ¥usart_synchronous_clock_configifiit i~ % :

# 3-923. ¥ usart_synchronous_clock_config

REZ IR usart_synchronous_clock_config
void usart_synchronous_clock_config(uint32_t usart_periph, uint32_t clen,
R HURRY _ .
uint32_t cph, uint32_t cpl);
TheeHhid Pt B USART 7] 58 i S 4L
etk -
A FH R 5 .
#MASH{in}
usart_periph AMEUSARTX
USARTX x=0,1,2,5
BWAZSH{in}
clen CKIESKE
USART_CLEN_NO
_NE - SAL WA 7TACKIK Y, 9 Hdfs il b 45 84~ CKIik

USART_CLEN_EN

8 Hd Wi b A 8N CKIky,  9RrHedls it b A 9> CK bk it

WMASH{in}

cph

I AR L
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USART_CPH_1CK

FEE AN BRI RAE S — D HE

USART_CPH_2CK

FEEE Z AN Bl IL T RAE R — Nt

BMASH{in}

cpl

IS A

USART_CPL_LOW

CK G| AN S A A IR OR R I

USART_CPL_HIGH

CK G| AN FI A A IR GR R A o P~

#H 2% {out}

REE

.

[* configure USARTO synchronous mode parameters */

usart_synchronous_clock_config(USARTO,USART_CLEN_EN,USART_CPH_2CK,

USART_CPL_HIGH);

K% usart_guard_time_config

PR ¥usart_guard_time_configfifiid I, %

* 3-924. ¥ usart_guard_time_config

AR usart_guard_time_config
Zg-gbRit] void usart_guard_time_config(uint32_t usart_periph,uint32_t gaut);
ThReHR FEUSARTE e R0 N AT B (- 47 I () E
SovhkA -
B Al R -
MASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
BANSE{in}
gaut LA TEIE
0-0x000000FF PRI
#is%{out}
‘ ]
AL

i

[* configure USARTO guard time value in smartcard mode */

usart_guard_time_config(USARTO, 0x0000 0055);
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¥ usart_smartcard_mode_enable

PR ¥usart_smartcard_mode_enablefiif I, F %

3 3-925. ¥ usart_smartcard_mode_enable

R TR usart_smartcard_mode_enable
PRARTY void usart_smartcard_mode_enable(uint32_t usart_periph);
ThReHhiR M AEUSART A fig At
VRLT Has -
% VR F R -
BAZSE{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
¥ HiZ2H{out}
‘ .
pAE
‘ ]

it :
/* USARTO smartcard mode enable */

usart_smartcard_mode_enable(USARTO);

¥ usart_smartcard_mode_disable

B #usart_smartcard_mode_disablefifiit W, %

%+ 3-926. HAH usart_smartcard_mode_disable

REZ IR usart_smartcard_mode_disable
BRURTY void usart_smartcard_mode_disable(uint32_t usart_periph);
TheeHhid RAEUSARTE fiE R
Sapk -
A 1R FH B -
#MASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
#H2%{out}
‘ .
& [EE
‘ .

iy
/* USARTO smartcard mode disable */

usart_smartcard_mode_disable(USARTO);
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¥ usart_smartcard_mode_nack_enable

Pk ¥usart_smartcard_mode_nack_enable#iif i, N %

x 3-927. EK#H usart_smartcard_mode_nack_enable

RBAAFR usart_smartcard_mode_nack_enable
PRARTY void usart_smartcard_mode_nack_enable(uint32_t usart_periph);
ThReHhiR FEUSART & fig R LT A RENACK
PRiS Jis -
% VR F R -
WMASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
S8 {out}
‘ R
pAE
‘ .

it :
/* enable USARTO NACK in smartcard mode */

usart_smartcard_mode_nack_enable(USARTO);

¥ usart_smartcard_mode_nack_disable

P ¥usart_smartcard_mode_nack_disableffiit . %

% 3-928. HAH usart_smartcard_mode_nack_disable

BRHZ R usart_smartcard_mode_nack_disable
BRHRRY void usart_smartcard_mode_nack_disable(uint32_t usart_periph);
ThReHiR TEUSART# Rt R A5 20T 2 BENACK
Sapk -
A 1R FH B -
#MASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
#H2%{out}
‘ .
& [EE
‘ .

iy
[* disable USARTO NACK in smartcard mode */

usart_smartcard_mode_nack_disable(USARTO);
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B ¥ usart_smartcard_autoretry_config

B #usart_smartcard_autoretry _config#ifiik . T 3% -

X 3-929. K ¥ usart_smartcard_autoretry_config

R FR usart_smartcard_autoretry config
void usart_smartcard_autoretry_config(uint32_t usart_periph, uint32_t
RHURE
scrtnum);
ThReHR LRl SR RERY€
PRS Jis -
AL -
WMASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
WMASH{in}
scrtnum BEeR B3 EEIKE
0-OxFFFFFFFF EEYERER/ €/
i S%{out}
‘ .
R E{E
‘ .

it
I* configure smartcard auto-retry number */

usart_smartcard_autoretry_config (USARTO, OXFFFFFFFF);

B %L usart_block_length_config

B #usart_block_length_configfiik Il N %

# 3-930. ¥ usart_block_length_config

BRHZ R usart_block_length_config
BRURTY void usart_block_length_config(uint32_t usart_periph, uint32_t bl);
ThReHR Fict B 4 AR =1 BRI B K
VRS 1as -
1 F BB -
WASH{in}
usart_periph A USARTX
USARTX x=0,1,2,5
MASH{in}
bl B
0-OxFFFFFFFF Pk
A3 {out}
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R AME

.

[* configure block length in Smartcard T=1 reception */

usart_block_length_config(USARTO, OxFFFFFFFF);

¥ usart_irda_mode_enable

PR ¥usart_irda_mode_enableffiik W, T %

# 3-931. K#{ usart_irda_mode_enable

AR usart_irda_mode_enable
RHRRY void usart_irda_mode_enable(uint32_t usart_periph);
ThReHid fEREUSART 5 47 L1 AR5 T B A5 B
Sapesk -

A5 VR FH B -

BASH{in}
usart_periph M EUSARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
¥ 2% {out}
P

Biltn.

/* enable USARTO IrDA mode */

usart_irda_mode_enable(USARTO);

¥ usart_irda_mode_disable

P ¥usart_irda_mode_disableftiid Il T %

* 3-932. pR# usart_irda_mode_disable

B R usart_irda_mode_disable
ERHRRY void usart_irda_mode_disable(uint32_t usart_periph);
ThReHR K HEUSART H3 721 A e T T e i B
Sapk it -
A5 FH R -
MASH{in}
usart_periph SN EUSARTX/UARTX
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USARTX x=0,1,2,5
UARTX x=3,4,6,7
s 3¥{out}
B EE
LR

/* disable USARTO IrDA mode */

usart_irda_mode_disable(USARTO);

¥ usart_prescaler_config

B ¥usart_prescaler_configfffiid .~ %

3+ 3-933. ¥ usart_prescaler_config

ESE 5 B usart_prescaler_config
Eig- gkl void usart_prescaler_config(uint32_t usart_periph, uint8_t psc);
ThReHid FEUSART IrDA{IR I FERE T BE B /MBI B 70 41 22 4
ekt -
AP -
HAZH{in}
usart_periph SN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WMANSH{in}
psc I 3 AR
0-OxFF iNREDIP TR
Az {out}
‘ .
p A=A
‘ .

fl4n:
[* configure the USARTO peripheral clock prescaler in USART IrDA low-power mode */

usart_prescaler_config(USARTO0, 0x00);

K% usart_irda_lowpower_config
B #usart_irda_lowpower_configfifiid I, T

# 3-934. ¥ usart_irda_lowpower_config
‘ ZEE S ‘ usart_irda_lowpower_config
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BREUR T void usart_irda_lowpower_config(uint32_t usart_periph, uint32_t irlp);
ThRedhig fid B USART IrDA(GhAERE
etk -

AN -
WS {in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WS {in}
irlp IrDAER I FEAR 2B E AR 2
USART_IRLP_LOW RDIFERE K
USART_IRLP_NOR -
VAL IEH
¥ Hi 2% {out}
& B {H
Bt

/* configure USARTO IrDA low-power */

usart_irda_lowpower_config(USARTO, USART_IRLP_LOW);

B %L usart_hardware_flow_rts_config

P ¥usart_hardware_flow_rts_configffiid . % :

R 3-935. KR¥ usart_hardware_flow_rts_config

BRHZ R usart_hardware_flow_rts_config
PR EE void usart_hardware_flow_rts_config(uint32_t usart_periph, uint32_t rtsconfig);
TheeHhid I B USART RTSHE /23
etk -
AL L -
BANSE{in}
usart_periph A USARTX
USARTX x=0,1,2,5
WASH{in}
rtsconfig GBI R BERTS
USART_RTS_ENA
BLE fHRERTS
USART_RTS _DISA
BLE KBERTS
A3 {out}
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[* configure USARTO hardware flow control RTS */
usart_hardware_flow_cts_config(USARTO, USART_RTS_ ENABLE);
B %L usart_hardware_flow_cts_config
B #usart_hardware_flow_cts_configfifiit i, T
% 3-936. KR# usart_hardware_flow_cts_config
AR usart_hardware_flow_cts_config
R HR R void usart_hardware_flow_cts_config(uint32_t usart_periph, uint32_t ctsconfig);
ThREHR Pt B USART CTSH# {4 il
Sapesk -
A5 VR FH B -
WANSE{in}
usart_periph M EUSARTX
USARTX x=0,1,2,5
HAZH{in}
ctsconfig {§i5E/KBECTS
USART_CTS_ENA
f#RECTS
BLE
USART_CTS_DISA
KHECTS
BLE
¥ 2% {out}
p A=A
i4n .

[* configure USARTO hardware flow control CTS */

usart_hardware_flow_cts_config(USARTO, USART_CTS_ ENABLE);

B %L usart_break_frame_coherence_config

P ¥usart_break_frame_coherence_configftiik . T~ % :

# 3-937. ¥ usart_break_frame_coherence_config

RE AR

usart_break_frame_coherence_config

HRHUR R

void usart_break _frame_coherence_config(uint32_t usart_periph, uint32_t

bcm);
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ThReHR Wi B USART W it 2845 X
Vi Yas -
AP -
WMASH{in}
usart_periph A EUSARTX
USARTX x=0,1,2,5
WANSH{in}
bcm
USART_BCM_NON
- E - ARG A 6 e 1%
USART_BCM_EN o W B AR 6 i 5
¥ HZ2H{out}
AN
fian .

[* configure USARTO break frame coherence mode */

usart_break_frame_coherence_config(USARTO, USART_BCM_NONE);

B % usart_parity_check_coherence_config

P ¥usart_parity_check_coherence_configftiid . ~ % :

% 3-938. pA¥ usart_parity_check_coherence_config

R usart_parity_check_coherence_config
void usart_parity _check_coherence_config(uint32_t usart_periph, uint32_t
RBURE
pcm);
TheeHhid I B USART AR B e A B =
etk -
AL L -
BANSE{in}
usart_periph AN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WASH{in}
pcm
USART_PCM_NON
£ AN B AR
USART_PCM_EN KA A AR 5
2% {out}
R E{E
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[* configure USARTO parity check coherence mode */

usart_word_length_set(USARTO0, USART_PCM_NONE);

B %L usart_hardware_flow_coherence_config

pf¥usart_hardware_flow_coherence_configffiit I F % :

#* 3-939. K/#{ usart_hardware_flow_coherence_config

AR usart_hardware_flow_coherence_config
void usart_hardware_flow_coherence_config(uint32_t usart_periph, uint32_t
ERBURE
hcm);
ThResig Fic B USARTHE {47 i) He A5 5
SRk -
AL .
MASH{in}
usart_periph M EUSARTX
USARTX x=0,1,2,5
MASH{in}
hcm
USART_HCM_NON
e NRTS{E 5 5USART_STATOZ 17 2% H RBNEAAH [F]
USART_HCM_EN NRTS(E 5 1 i — MU A BRAE B B AL
¥ 2% {out}
‘ ]
& [EE
‘ ]

Biltn.
[* configure USARTO hardware flow control coherence mode */

usart_word_length_set(USARTO0, USART_HCM_NONE);

B % usart_dma_receive_config
P ¥usart_dma_receive_configfifiid i, N % :

# 3-940. ¥ usart_dma_receive_config

B Z K usart_dma_receive_config

PRERE void usart_dma_receive_config(uint32_t usart_periph, uint32_t dmacmd);
LhREHR 1t B USART DMA U T fig

VRS i -
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AP
BAZSE{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WANSH{in}
dmacmd i e/ BEDMAREI Th Bk
USART_RECEIVE_ ) )
f# REDMARZ I L RE
DMA_ENABLE
USART_RECEIVE_ ) )
KEEDMARZILThBE
DMA_DISABLE
A S8 {out}
AN

.

/* USARTO DMA enable for reception */

usart_dma_receive_config(USARTO, USART_RECEIVE_DMA_ENABLE);

K% usart_dma_transmit_config

B ¥usart_dma_transmit_configfiiid I~ %

R 3-941. pR¥ usart_dma_transmit_config

R usart_dma_transmit_config
Zg - gbRit] void usart_dma_transmit_config(uint32_t usart_periph, uint32_t dmacmd);
TiRestiR fit B USART DMA% 3% I fig
etk -
AL L -
BANSE{in}
usart_periph AN EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WASH{in}
dmacmd fli R/ FEDMAK % Th g
USART_TRANSMIT s
_DMA_ENABLE T REDMA K % T BE
USART_TRANSMIT s
_DMA_DISABLE KREDMAK % T RE
2% {out}
R E{E
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/* USARTO DMA enable for transmission */

usart_dma_transmit_config(USARTO, USART_TRANSMIT_DMA ENABLE);

% usart_flag_get

B #usart_flag_getitii®

N

* 3-942. KK/# usart_flag_get

B usart_flag_get
R HR R FlagStatus usart_flag_get(uint32_t usart_periph, usart_flag_enum flag);
ThReHR FRILUSARTIR A ZF fE 8 b B A7
Sapesk -
A5 VR FH B -
WASE{in}
usart_periph AMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
HAZH{in}
flag USARTHR AL, S M Z¢usart_flag_enum
USART_FLAG_CTS CTSAbArE
USART_FLAG_LBD LIN T A A7 26
USART_FLAG_TBE RIEHHRZ WX ki
USART_FLAG_TC RIETE AT

USART_FLAG_RB

BeslE gt X AR AR

NE
USART_FLAG_IDL I
£ IR R I AR
USART_FLAG_OR " .
i H R R R
ERR
USART_FLAG_NE bt a2 g
M 7 R AR A8
RR
USART_FLAG_FER .
i iR &
R
USART_FLAG_PE i
UG 1R 28
RR
USART_FLAG_BSY TR ARE
USART_FLAG_EB Heshibr &
USART_FLAG_RT PR I R b

USART_FLAG_EPE

RR

6 B R A A
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2% {out}

R AME

FlagStatus ‘

SETE(RESET

Bilhn.
[* get flag USARTO state */
FlagStatus status;

status = usart_flag_get(USARTO,USART_FLAG_TBE);

PR % usart_flag_clear

P ¥usart_flag_clearftfiik W T %

3+ 3-943. K¥ usart_flag_clear

AR usart_flag_clear
R HR R void usart_flag_clear(uint32_t usart_periph, usart_flag_enum flag);
ThReHR THPRUSARTIR A 77 £ 8 b B 407
VRS 1as -
AP -
HAZSH{in}
usart_periph AMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
BANSE{in}
flag USARTHrEAL, SFMZsusart_flag_enum
USART_FLAG_CTS CTS A&
USART_FLAG_LBD LIN T A I A =6
USART_FLAG_TC RILTERL,
USART_FLAG_RB
NE BRI X AR
USART_FLAG_EB Headibr
USART_FLAG_RT FEUSCER I

USART_FLAG_EPE
RR

S B R A A

S8 out}

IR [EE

it

[* clear USARTO flag */
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usart_flag_clear(USARTO,USART_FLAG_TC);
¥ usart_interrupt_enable
PR ¥rusart_interrupt_enableffiik W, T %
R 3-944. FKH usart_interrupt_enable
R FR usart_interrupt_enable
void usart_interrupt_enable(uint32_t usart_periph, usart_interrupt_enum
AR RY _
interrupt);
ThRedhiR f# HEUSART Hf I
PRiS Jis -
A5 VR FH B -
HAZH{in}
usart_periph A USARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WMASH{in}
interrupt USARTH bt
USART_INT_PERR 58 1% Hh I
USART_INT_TBE RAEGE M X 7 Hh
USART_INT_TC A% T8 B W
USART_INT_RBNE HRE 22 X A 25 o RN I 2R P
USART_INT_IDLE IDLEZ kil = Wiy
USART_INT_LBD LINWT IS 540 v oy
USART_INT_ERR R R T
USART_INT_CTS CTSHlbr
USART_INT_RT FRGER I A
USART_INT_EB P A iy
i 2%{out}
‘ _
p A=A
‘ ]
i4n .

/* enable USARTO TBE interrupt */

usart_interrupt_enable(USARTO, USART _INT_TBE);

B %L usart_interrupt_disable
P ¥usart_interrupt_disablefifiid i, ~ % :

# 3-945. F¥ usart_interrupt_disable
B2

usart_interrupt_disable
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void usart_interrupt_disable(uint32_t usart_periph, usart_interrupt_enum
R R .
interrupt);
TheeHiR KBEUSARTH 7
Vi Yas -
AP -
WANSH{in}
usart_periph SMEUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
WANSH{in}
interrupt USARTH It
USART_INT_PERR It 1% v
USART_INT_TBE RIELGE P IX 25
USART_INT_TC R 58 B T
USART_INT_RBNE TLHCHE 2 DX AR 2 R W R I e i R
USART_INT_IDLE IDLEZE K50 = Wy
USART_INT_LBD LINT A 5 A I = i
USART_INT_ERR i
USART_INT_CTS CTSHhr
USART_INT_RT FRGER I A
USART_INT_EB PRt oA
I ZS%{out}
& [E B
4.

[* disable USARTO TBE interrupt */

usart_interrupt_disable(USARTO, USART_INT_TBE);

B %L usart_interrupt_flag_get
B #usart_interrupt_flag_get#iid L N %

R 3-946. pA¥ usart_interrupt_flag_get

BT usart_interrupt_flag_get

AR FlagStatus usart_.interrupt_flag_get(uir.1t32_t usart_periph,
usart_interrupt_flag_enum int_flag);

ThRefhg RIUSART b3 5 AR A&

Setak A -

AL -
MASH{in}
usart_periph AN EUSARTX/UARTX
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USARTX x=0,1,2,5
UARTX x=3,4,6,7
WMASH{in}
int_flag USARTH bR, % 2éusart_interrupt_flag_enum
USART_INT_FLAG R
TREUE: 5 i P BT AR &
_PERR
USART_INT_FLAG e
RIEGE X by &
_TBE
USART_INT_FLAG e
RIE 5E B Wik &
_TC
USART_INT_FLAG o s el
BEE 2 X RS TP Wb &
_RBNE
USART_INT_FLAG e . . . - —
BEAHE 2 X 3B 2 W AT ¥ L R R T AR R
_RBNE_ORERR
USART_INT_FLAG ‘ B
IDLEZE A5 H Wb &
_IDLE
USART_INT_FLAG . _
LINBT TR0 v W o =
_LBD
USART_INT_FLAG -
CTSH itz
_CTS
USART_INT_FLAG i g o _
T HAH R R W bR &
_ERR_ORERR
USART _INT_FLAG T
ne 75 AR o bR
_ERR_NERR
USART _INT_FLAG —_—
i 8 15 A i
_ERR_FERR
USART _INT_FLAG o
P R R &
_EB
USART_INT_FLAG B
BT SR bR &
_RT
i S5 {out}
REE
FlagStatus SETE{RESET

fBiltn.

/* get the USARTO interrupt flag status */

FlagStatus status;

status = usart_interrupt_flag_get(USARTO, USART_INT_FLAG_RBNE);
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¥ usart_interrupt_flag_clear
PR ¥usart_interrupt_flag_clearftfiik W~ &
R 3-947. K ¥ usart_interrupt_flag_clear
R TR usart_interrupt_flag_clear
void usart_interrupt_flag_clear(uint32_t usart_periph,
B —nter pt_tlag_ ( o _perip
usart_interrupt_flag_enum int_flag);
ThReHR THPRUSART RS B AR A
Stk -
AL .
BAZSE{in}
usart_periph A EUSARTX/UARTX
USARTX x=0,1,2,5
UARTX x=3,4,6,7
HAZH{in}
int_flag USARTHIHikR &
USART_INT_FLAG .
e CTSAAL i lhibr &
_CTS
USART_INT_FLAG . .
LN A 00 v B s 5
_LBD
USART_INT_FLAG o B
RIALTE M TR &
_TC
USART_INT_FLAG L B
BEHE 22 P X AR 25 P TR
_RBNE
USART_INT_FLAG -
DA AL h bR 35
_EB
USART_INT_FLAG -
RIS S e b by
_RT
¥ 2% {out}
i EME
4
[* clear the USARTO interrupt flag */
usart_interrupt_flag_clear(USARTO, USART_INT_FLAG_RBNE);
3.30. WWDGT

A T4 E I 2% (WWDGT) 3k W I ey

BOME MR 3 BN R AL . R 3.30.04 08 T

WWDGTIH 28853, 2=173.30.20 WWDGT % B H 4T Ui B
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3.30.1. SR EFHFRSULHA
WWDGT % A7 8 51 & U1 R R s :
& 3-948. WWDGT #f7#
E¥ed s AR RE
WWDGT_CTL il A7 2%
WWDGT_CFG T B A7 A 4%
WWDGT_STAT N AR ERT
3.30.2.  AMEERHUH
WWDGT & b8 B 41 & 4 R R s -
& 3-949. WWDGT EE#
PER AR FE R Ui B
wwdgt_deinit HWWDGT A 74 B BN A E
wwdgt_enable {fifEWWDGT
wwdgt_counter_update BEEWWDGT 2% 5 il

wwdgt_config

WEWWDGTIHEHE . & FHE A T2 4iE

wwdgt_interrupt_enable

18 BEWW DG TH2 iy e Jigt o 1hp

wwdgt_flag_get

e EEWWDGT e i e i b 7647 2 75 LAY

wwdgt_flag_clear

THFRWWDGT e il e it I bR AR A

A% wwdgt_deinit
PR Hwwdgt_deinitdifiid iR 2%

£ 3-950. E# wwdgt_deinit

BT wwdgt_deinit
BRER R void wwdgt_deinit(void);
ThReHR FrWWDGT % A7 25 5 e ik 44 B
FREAM

B F R4

EASH{in}
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2% {out}

R AME

.

/* reset the window watchdog timer configuration */
wwdgt_deinit ( );
¥ wwdgt_enable

P Hwwdgt_enableftii® W N3

# 3-951. B¥H wwdgt_enable

R TK wwdgt_enable
R HR R void wwdgt_enable (void);
DhReHER ffi EEWWDGT
Se At
i1 FH eR
BANSE{in}
i S5 {out}
& [E{E

fBiltn.
[* start the window watchdog timer counter */

wwdgt_enable ( );

B wwdgt_counter_update

PR % wwdgt_counter_updatefffiik I, T % :
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F 3-952. ¥ wwdgt_counter_update

REAZ TR wwdgt_counter_update
BREUR T void wwdgt_counter_update(uint16_t counter_value);
ThReHiR BEWWDGT 43 5 i
Sathak M
AL
MANSH{in}
counter_value 0x00 - Ox7F
S {out}
R EE

it

[* update WWDGT counter to Ox7F */

wwdgt_counter_update(127);

¥ wwdgt_config
PR Hiwwdgt_configffiid L % -

# 3-953. K% wwdgt_config

BRBATR wwdgt_config
REURE void wwdgt_config(uint16_t counter, uint16_t window, uint32_t prescaler);
TiRestiR BLEWWDGT B & HE AT i
etk -
AR -
MANSH{in}
counter 0x00 - Ox7F
MANSH{in}
window 0x00 - Ox7F
MANSH{in}
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prescaler

WWDGTi#ii{E

WWDGT_CFG_PSC
_DIV1

WWDGT s 86y (PCLK/4096) /1

WWDGT_CFG_PSC
_DIV2

WWDGT I i#s i v (PCLK/4096) /2

WWDGT_CFG_PSC
_DIV4

WWDGT g3 86y (PCLK/4096) /4

WWDGT_CFG_PSC
_DIV8

WWDGT a3 86 (PCLK/4096) /8

i Z4{out}

Return value

.

[* confiure WWDGT counter value to 0x7F, window value to 0x50, prescaler divider value to

8

wwdgt_config(127, 80, WWDGT_CFG_PSC_DIV8);

B wwdgt_interrupt_enable

PR Frwwdgt_interrupt_enabledifiid L~ 3

* 3-954. B wwdgt_interrupt_enable

REZ IR wwdgt_interrupt_enable
BRURTY void wwdgt_interrupt_enable(void);
ThReHR 1 BEWW DG T4 i 1 i bt
Vs i -
A A F R -
WMASE{in}
Bl SH{out}
R EE
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LR
/* enable early wakeup interrupt of WWDGT */

wwdgt_interrupt_enable ();

¥ wwdgt_flag_get
PR ¥wwdgt_flag_getftiid W N %

# 3-955. K # wwdgt_flag_get

AR wwdgt_flag_get
Eig- gkl FlagStatus wwdgt_flag_get(void);
DiReHR o EYWW DG THE T Wl 5 b A7 2 15 B AL
SavhskAF -
A5 18 A el -
WMASH{in}
¥ 2% {out}
& EI{E
FlagStatus SET or RESET

ol

[* test if the counter value update has reached the 0x40 */
FlagStatus status;

status = wwdgt_flag_get ( );

if(status == RESET)

{

lelse
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}

¥ wwdgt_flag_clear

B Fwwdgt_flag_cleardifiik . F 3% -

* 3-956. I wwdgt_flag_clear

R IR wwdgt_flag_clear
PRARTY void wwdgt_flag_clear(void);
ThRedhig THFRWWDGT e Al Me it I bR S AR A
VS i
AN
HAZH{in}
¥ Hi 2% {out}
& Bl

i1

[* clear early wakeup interrupt state of WWDGT */

wwdgt_flag_clear( );
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

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

death, arising from or related to any Unintended Uses of the Products.

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

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

© 2022 GigaDevice — All rights reserved
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