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< ARM

1.2. O 15 R PR ) 2 B
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25 ADC W/ Ep S FaIETFH APB BLER1 811 114 Bf, 248 ADC Y
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2. O B 5 F BR 1
2.1. RCU
2.1.1. R 8 N\ EATI B ZEAN & R B R AT R
iR 5
MAGH BN EA GBIE 120MHz) PRI, &SRR BTk,
RRTR
B, BHMRARSE (Bl HCLK / 2 8 HCLK / 4); Hk, ZER#T 20 A HCLK 4 & 1,
B Ja, VIR B . S % G4 E R system_gd32fd4xx.c 14 RCU_MODIFY %%,
RCU_MODIFY 155400
#define RCU_MODIFY(__delay) do{ \
volatile uint32_t i; \
if(0 1= __delay){ \
RCU_CFGO |= RCU_AHB_CKSYS_DIV2; \
for(i=0; i<__delay; i++){ \
} \
RCU_CFGO |= RCU_AHB_CKSYS_DIV4;\
for(i=0; i<__delay; i++){ \
} \
} \
Jwhile(0)
2.2. GPIO
2.2.1. PA11 1 PA12 2 [RIAFAE IR ERT, SFSmaiREERSL T KTh#e

R 5m

4 PAM A PA12 Z [AfFAE LR 22, # 2 SR Gl P BERRAS R I DOAE R hn
fRRTT R

55 PA11 1 PA12 5] L — 3
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2.3.

2.3.1.

2.3.2.

2.4.

2.4.1.

DMA

DMA iEiE 88 EH e B LR

Eiiipas) 2L

AR5 bR &AL (FTRIFX) Bietedse libn S (HTFIFX) BAI441F T, DMA JEiE i 48s
T E AL

fRRTTR

EEHACE DMA JBIETH AR AT, fis bR e b S hn (FTRIFX) A& 58 by A
(HTFIFx).

DMA R K A& 5k

ik 5™
i/l DMA SREARIS , IR i 7 15U T FIFO IR, &7 AR S ik
ERTTR

TERETT % -

IPA

— SN BR RRAE

HR SR

S P 2 7 B BT R T Y, S HAME R MR,
YT

TEAERE IPA B 7S X IR 2 /T, SRR B4 IPA SR ThAe 7 & i sthhl, (RAEBHEIFFEEIRE . &
AU R

volatile uint16_t tmp_colorl;

volatile uintl6_t tmp_color2;
/* bytes_of pixel depends on the DPF value of IPA_DPCTL register, when DPF equals to 0b010, bytes_of pixel
=27
volatile uint8_t bytes_of pixel;
if(0 == (IPA_DPCTL&IPA_DPCTL_DPF)}
bytes_of pixel = 4;
Jelse if(1 == (IPA_DPCTL&IPA_DPCTL_DPF)){
bytes_of pixel = 3;
Jelse if(2 == (IPA_DPCTL&IPA_DPCTL_DPF)){
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bytes_of pixel = 2;
}
/* find the address that will be corrupted by IPA fill, save the data */
tmp_colorl = *(volatile uint16_t*)(IPA_DMADDR + (((IPA_IMS&IPA_IMS_WIDTH)>>16) +
IPA_DLOFF&IPA_DLOFF_DLOFF)*bytes_of_pixel*(IPA_IMS&IPA_IMS_HEIGHT));
tmp_color2 = *(volatile uint16_t*)(IPA_DMADDR + (((IPA_IMS&IPA_IMS_WIDTH)>>16) +
IPA_DLOFF&IPA_DLOFF_DLOFF)*bytes_of_pixel*(IPA_IMS&IPA_IMS_HEIGHT) + 2);
IPA_CTL |= IPA_CTL_TEN;
I* restore them */
*(volatile uint16_t*)(IPA_DMADDR + (((IPA_IMS&IPA_IMS_WIDTH)>>16) +
IPA_DLOFF&IPA_DLOFF_DLOFF)*bytes_of_pixel*(IPA_IMS&IPA_IMS_HEIGHT)) = tmp_colorl;
*(volatile uint16_t*)(IPA_DMADDR + (((IPA_IMS&IPA_IMS_WIDTH)>>16) +
IPA_DLOFF&IPA_DLOFF_DLOFF)*bytes_of_pixel*(IPA_IMS&IPA_IMS_HEIGHT) + 2) = tmp_color2;
2.5. ADC
N ) 3 s
2.5.1. L FEIBER 6 PRI R MSB XA, ADC REERE
iR 5™
A IS 6 A7 RFESS HE R A MSB it 55 52U, ADC KRR
RRTTH
8 H] LSB X A AU mi s ] 8 R RAE 7 A<
2.5.2. ADC X155 A5 A P PR A —3

R 5

ADC x50 5 7 T R AT o
fRRTT R
IR SR Al IR a0 T
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% 2-1. BHBEBITRR
fr | B | B2 | AL | AL | AL | 6r | B2 | 6L | B | 6 | B2 | 6z | AL | 42 | AL
WHBR| IAE | 5| 14|13 12|11 |10 9|8|7|6|5|a|3|2|1]0
12bit 0x0 Hidls
10bit 0x0 o | ox0
LSB :
8bit 0x0 EAET | 0x0
6bit 0x0 B | 0x0
12bit i | ox0
s | 0Dt Het | 0x0
8bit Hh | 0x0
6bit TR

2.5.3. 3 ADC W4 &ETEETH APB BERRT41H 1/4 B, &H I ADC B RESE
=
ik SR

4 ADC B B %5 Tl T3 APB 2RI 1/4 i, 16 EOC EALJG %1325 ADC_RDATA 7
A7 %o S B R AR R

fRRTTR
7t EOC & B )G, 1EiR 2 4> ADC 45 F 1B ADC_RDATA #1748

2.6. DAC

2.6.1. 7 DAC X, 4A¢E (DH+DWBW) {E#BiT 4095 b, £ 5% DAC %
H B P B BT

R 5

2 DAC P& e fbis H DAC i E W B OB RS, ZhnfE (DH+DWBW) Kl ik
fH 4095, S DAC % {5 5t L% i s 7t 5 87 A5

fRRTT R
Fii & DAC it B A s A I, JBE & e (DH+DWBW) i

2.7. RTC

2.7.1. Rl B - PR HER FREQI RS RBR MR

iR 5 Rm

11
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2.8.

2.8.1.

2.8.2.

2.9.

2.9.1.

[Fi] BN A5 P P i I HE AN FREQI AL #E 2 5 BUR HESS R 7
FERTT R

1) A RTC BRhie O TP Rate, B ® A1S (R ELIE 210 SFS b 2
REER.
2) EFIFIA 16 RHIRME T 1B — A 32 Ab I RER 1.

TIMER

PURBESSUE DUETH S B

) 2

BB A IS RS (L 7E T B8 BRI, ST R AT B R 1 PWIML 2 i 7 A
S

TERETT 5 -

SE I AR AE BB AR 2 T TAR I TH R

B 5w

TE I S8 7E B ik bR R LA H CK_APBx 5 CK_AHB / 4, CK_TIMER ; CK_AHB / 2, ¥%:
SEH R

fRRT R

1) AEEH EREEE

2)  fFH S B A TEET R A B T B R

USART

fEReEB PR S, RE#/E USART _CTLO HHER <% USART NEEBRE R
i

iR 5Rm
B RE S, X USART_CTLO %5 4743 (I #4F 2 il USART Mg BRASE e i .
RRITR

215 R i SR A SRS P A A T =R ) 2 PR it e B ), AS S VX USART_CTLO #4745 b AT 1k .
{5 6 5 AR Q5 FH A R g R I 2 o e B B, A R i B U A S v R AR
USART_CTLO %17 %.

12
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2.9.2. EIT 2 RO USART MERERIE AL BERT, FREE\F BB R B o1 4 e R
iR 5 m
2 USART TAEAEZ A3 23 iE 3 A 20 HaE it 25 R i USART MERERAR M BRRY, 7ES 20T
N H USART HEAN#BIEAUS, 1% S35 USART B CiEp et .
RIFTHR
2 2 R i i USART BRERBE U, 7SR AL T 2SN, A Rk N ERER A 0.
2.9.3. BT AWK USART MERERIE ML BERT, IDLEF BN
iR S5
W2 R USART M EREREE iy, IDLEF 2B A7, Stk 7S 7 IDLE ik, 7E
25 PR i JS 233k N IDLE o B b 2 2R 55
fRRTTR
EFEN B BRI AT IS IDLE R, 76 75 B EHE S IDLE A,
2.10. 12C
2.10.1. I12C_FCTL #7857 7£ GD32F450xx AL E
i) Al
JEUR B H FAE S (12C_FCTL) VAl 7£ GD32F450xx LMt &, 17 GD32F405xx 1§
GD32F407xx F AT A& »
S
T HETT %
2.11. SDIO
2.11.1. 7E SDIO & (4-bit B¢ 8-bit HIEEE) T, THREHEERLE, WRRK

g2 FIFO BE A H#EDE, BEE STBITE #£iR2—EEM

IR 5

7f SDIO £ k45 (4-bit B 8-bit HHE T E) F, EREIEHWUE, R AK KEIES FIFO H
A SR RIE, KBS STBITE SR —HE .

fEYRTT R

FEA AR R T SRz
13
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2.12.

2.12.1.

2.12.2.

1) YRR, B [E A4S A STBITE FREF DTEND bR . 1% STBITE Bfr B
DTEND kBN, STBITE fnEA B NE K. SHALINT:

if (RESET != sdio_flag_get(SDIO_FLAG_STBITE)) && \\
(RESET == sdio_flag_get(SDIO_FLAG_DTEND))){

/* user code */

}

2)  fE AR, kR RN S AL FE DTEND A5k, F4b¥E STBITE bridi, JFEALFH
DTEND #r & AR HhiE B R Wil g AL STBITEIE. ZHAUS W :

void SDIO_IRQHandler(void){
if(RESET != sdio_flag_get(SDIO_FLAG_DTEND)) && \\
(OU 1= (SDIO_INTEN & SDIO_INTEN_DTENDIE))){
sdio_interrupt_disable(SDIO_INT_STBITE);

/* user code */

}
if(RESET != sdio_flag_get(SDIO_FLAG_STBITE)) && \\

(OU = (SDIO_INTEN & SDIO_INT_STBITE)))

/* user code */

3) LA CMD12 {F 1L AL 5075 20, T2 A6 A CMD23 42 A i A ML L4
i EAR R B R . 42 DTEND BEA7 )5, ML 2 B 2 4 0 Hs A8 B 24
k.

EXMC

SDRAM #3885 HoAth EXMC #2551 88 34T 4 i3 FH
ik 5

SDRAM Fiiil| 85 Toi% 5 Hofts EXMC £ 4% 70 I A H]

flo T

ToHEETT R

4 NDWTEN frg BArkt, DSET Al ASET fArAcE B3k

IR 5

WAL THRE M A (NDWTEN = 1), #(dE eI i) (DSET) Ridbhbgrit e (ASET) MiE
ToR

14
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fRRTTR
TeRE 7 % o
2.13. CAN
2.13.1. E TFO B 1 %M, k56 3 ME>MTREE, EFIEREMNAERTIR
EEPFER, SSIBEE_MAERKRIXIAE RSP
iR 5 m
24 BT AT 25 A 1R A 32 IR AR F2 IR e b 2 E O K3 (TFO=1) IF, I RIEF A 0->1->2, 4
1EHEFE 2 KB, Z5HRHE 1 54 pending JRZS, TIHEAE 1 thauidil, BEPRGEBAE 1 %
PR AR IEH .
fRRFTHR
A T 2 —
1) e IERIR e B R IENRFE 2 B, BAREE ARSI R IE IR AN A pending IR7 .
2)  fEHIERARR SR KA 2 5, EHTACE S AR A B AR e R AR MR T R I%
2.13.2. 3 TFO B 0 HRIZMRFE 1 5L 2 FIbniRRFECE N OX1FFFFFFF B, &S 8Uki%
MR4E 1 B8 2 HROBIE R RIEH &
iR 5 m
M TFO B 0 HARIZMEFE 1 88 2 AR IRFTAC & N OX1FFFFFFF B, &S 8UKENRF 1 8¢ 2
FIBEE Tk kiEH 2. Blan TFO & 0 i), AtE KIEHEAE 1 7 ID A OX1FFFFFFF, & & HE4
1 HREEE TR RS .
fRRTTR
LA T 62—
1. YRR N OX1FFFFFFF I, fd A5 IR O AT HdE ik i%.
2. fERAJRMEIE (FIFO) MIF R, B TFO =1,
2.14. ENET
2.14.1. Mil R FEBEBERRE

R 5 R

4 ENET_MII_COL / ENET_MII_CRS / ENET_MII_RX_ER 5| Jl4b T-7F 2R HAMEE PHY A
LB X LG TR, KT B A A

15



GD32F45x/F40x it F 4 FH PR 1]

GigaDevice
R TR
¥ ENET_MIL_COL 5| A1 ENET_MII_RX_ER 3| & & AF I8 3F 45 £ (% B F .
ENET_MII_CRS 5| I ##5 ATHR & 7] DL S .

2.14.2. M B BRI A BRI AN 0x0000 B, R EEE Wik EFH
iR 5 m
4 o5 FE BB A B R0 L S5 I8 AT A 00000 K, MM ot 1 A Al 1 ol -y R 5 35
fRRFTHR
A58 PR B0 A A 6 A0 5 A R A A R A

2.14.3. PLA RA it 18] B B} 18] i+ A4 IEEE 802.3 DUK PR #E
iR S5
Wt GBS e i a] [ B, Foi Al RS I 3 MAC A8 MILTX B4 (MIL_TX_CLK), i i) b i
MB35 RN (1/MIL_TX_CLK) *IGBS. #i41, 7 100Mbit/s i#3 T, MIl_TX_CLK & 25MHz,
X R A] 5N 40ns*IGBS, B4 IGBS Fit & 4 96bit I,  Mila][H][F y 40ns*96 = 3.84us.
R R
To IR T %

2.15. Core

2.15.1. LEFJEE SR ISR B, VDIV E VSQRT 284 Wi LR EH TR

ZBR#2% T “Cortex-M4 & Cortex-M4 with FPU Software Developers Errata Notice” (%] Arm
ID 4%'5 776924

ki pisp-Al|

VDIV 1 VSQRT 84 #UT T E 14 NMEMH. MR Ed RS, VDIV 8% VSQRT f§4 A& %1k,
T A 75 H W AR R 1 T 10) 58 AT« R B 7 77 SRS B M L R SURAF, 3 A BRI E
SIMERA S KA, BRI R MRS HAT THF SRS

M LN CRAFEGN R . e R, W RS R 2R — 2R R A G AT RIS R TR 12

AN JERH. FERRSERT R 26, W R IR S5 AR A — B 45484, VDIV 8¢ VSQRT 54
AT RETCVIoRs 4t 5 N A7 w4l sk FPSCR.

WO A L2 AT
1) FRHITOEM.
2) BT SCRAFREERE

3) #4T 7 VDIV 5 VSQRT $6 4.
16
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4) VDIV 5 VSQRT 1) H #7574 9 s0 - s156 2 —»

5) TR A R R

6)  IELEBAT [ T IR S5 AR T R A 57 R AR 4

7)  {EHAT VDIV 8L VSQRT J5 14 MEIN, $ATHBHRE .

X4 NP EH 12 DN T BTN SORGE AR, RIR 2 AP IR S AR 4R
LAEH, SRR ARSI 2 DMERPRES GRS &R UG A IS AR IR AR R E D .

HH, XA WRAE RGAEHER ST PR AN SERRIRES, M RS VE PO 5 2

BEFR I 52 ma 52 VDIV 85 VSQRT 84 K IEWMSE K, FAavdlf FPSCR RHEHr, ¥ XL
PFAF PR AR R I I B

BRITR
BCHPF R B ITE RN 4 75 B AR R 5 WIRHERR AL TNk 4%, W HMEO T %
A PRI BE AR R T 56 -

1) iEid¥ FPCCR #ili: OXEOOOEF34 #1455 30 f7 LSPEN 5% (& E N 0) REERETT SURA
(s M R SCORAT
2)  HIREATHRURS TR R R EARE ST LT 2 K184

17
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3. WA 58
K31 REF
MRAES. P B H#

1.0 HIRRAT 202245 H 30 H
IO IPA BRI DT %

t SEBE 1.2 NI I 202354 A4 H

1.2 IMARZAE RS, 2% 2.12.1 /TS 2023410 H 20 H

H RCU R TT R, 7% RER8E U BT
1.3 s 2024 48 1 30 H
BB AT =R RIS/

VsIn SDIO B f FHER®], 2% & SDIO £48
=0 (4-bit Z8-bit HHEHE) T, THHH
BWG, WRERNET FIFO AELIIEH
HAR, #EH STBITE 48— BB
VRN ADC Bidufd IR, 2% 25 ADC A/ 4%
THIE TR APB EL607/ 8017 114 K, SHHH
ADC ##REH IR
VRN CAN B FH RS, 2% £ TFO 1 %
T, SRS 3 MBI TR G, 1L
BRI RII RZMIENT, 2-FHE R
B RIEMFE th L IR 25 TFO B 0 AR

1.4 2026 4 4 f 28 H

HEFE | 242 {9k A7 A B 9 OXIFFFFFEF A,
L EF R L B2 ) IFTIER K N F
VNN DAC Bidufd IR, 2% 2 DAC BRA
A F, 2 E (DH+DWBW) H&Fis 4095 47,
2FH DAC F it & i BEZ B

RN USART ML IR, 225 BT
H USART MBS BRSBTS, FERHNEEE
BN FE T P PR BT T EHE USART
M A BT, \DLEF £ &1

VNN ENET A IR, 2% LU pil e /]
BT |EEE 802.3 UUAMIBR L
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This
document, including any product of the Company described in this document (the “Product”), is owned by the Company
according to the laws of the People’s Republic of China and other applicable laws. The Company reserves all rights
under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the
Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the
property of their respective owner and referred to for identification purposes only.

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any
kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor
does the Company assume any liability arising out of the application or use of any Product. Any information provided in
this document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design, program,
and test the functionality and safety of its applications and products planned using the Product. The Product is designed,
developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the
Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments,
pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems
(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not
limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for
example, EPS, braking, ADAS (camera/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS,
Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-
contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other
transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected
to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses").
Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company
is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or
distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product.
Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its
suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims
for personal injury or death, arising from or related to any Unintended Uses of the Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any

prior versions of this document.
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