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XF T GD32 R Bz il 45 HEAT P i F A BB TE N SR, DR i e D RETH 0, ARAE RS 20kt
Al ) R R Ty R R &, A OR B REAT DORERO TS DL T S AET ShRE . D T AR
B ah, BTk N SRR BRI AR P A B R A 45 -

AN B E S Bh I PUEK B FE P N GD32F4xx F 414z il 45 F2 /L £l GD32H7xx R 414
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GD32F405xx GD32H737xx
GD32F407xx GD32H757xx
GD32F425xx GD32H759xx
GD32F427xx
GD32F450xx
GD32F470xx



http://www.gd32mcu.com/

GigaDevice

AN112
GD32F4xx &5 1H %] GD32H7xx £ %)

2.

RGLEH

GD32F4xx RF izl a5 GD32H7xx RIIIE R G AL T A U1 T 2 57+

GD32H7xx R4z % FPU AXUREEE, 1 GD32F4xx fdz il 4 R %1 FPU S 5k B
GD32H7xx &R ¥z #% 3 #F 1-Cache Fll D-Cache;

GD32H7xx # Az & X #F ITCM 1 DTCM;

GD32H7xx #4513 MPU region SZHF 16 />, i GD32F4xx 1Hf% il 2% R 513 #7118
0

5. GD32H7xx F Az il 2% Wr s B oo RFF 8 4

GD32H7xx &R Fi#dz 4% 2 £F ETM trace;

7. GD32H7xx Rz 2% S KF 64-bit AXI FEHL.

A w DR
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3.

5 e A 1k

GD32F4xx 5 GD32H7xx Jiii st % /7 it K BT 2 Fhds 35 . BGA100 1 BGA176 51 A%
LQFP100 A1 LQFP144 5| JIHES BT He A . FEANE R LT 3%

% 3-1. GD32F4xx & 5A1 GD32H7xx %% Package X %I

S GD32F4xx GD32H7xx
GD32F | GD32F | GD32F | GD32F | GD32F | GD32F | GD32H | GD32H | GD32H
405 407 425 427 450 470 737 757 759
LQFP
DA I N AR
64
LQFP
N Y N Y \ v v N
100
LQFP
N Y N Y \ v v N
144
LQFP
N v
176
BGA1
N Y N Y v N N
00
BGA1
Y Y \ v v N
76

% 3-2. GD32F4xx &%M GD32H7xx &5 3] lHFIX 5 (LQFP144)

B e GD32F4xx ZFIE| iz X GD32H737 / 759 2515 iz X
7 PC13-TAMPER-RTC PC13
28 PC2 PC2_C
29 PC3 PC3_C
71 NC VCORE
95 VDD VDD33USB
103 PA11 USBHSO0_DP
104 PA12 USBHSO0_DM

2% 3-3. GD32F4xx 71 GD32H7xx &% 5| R X % (LQFP100)

B e GD32F4xx ZFIE| iz X GD32H737 / 759 2515 iz X

7 PC13-TAMPER-RTC PC13
17 PC2 PC2_C
18 PC3 PC3_C
19 VDDA VSSA
20 VSSA VREFP
21 VREFP VDDA
22 VDDA PAO

24 PA1 PA2

25 PA2 PA3
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A GD32F4xx %5 # %] GD32H7xx %41
e GD32F4xx &3] s X GD32H737 / 759 35| e X

26 PA3 VSS

27 VSS VDD

28 VDD PA4

29 PA4 PA5

30 PA5 PA6

31 PA6 PA7

32 PA7 PC4

33 PC4 PC5

34 PC5 PBO

35 PBO PB1

36 PB1 PB2

37 PB2 PE7

38 PE7 PES

39 PES PE9

40 PE9 PE10

41 PE10 PE11

42 PE11 PE12

43 PE12 PE13

44 PE13 PE14

45 PE14 PE1S

46 PE15 PB10

47 PB10 PB11

48 PB11 VCORE
49 VCORE NC

71 NC VCORE
95 VDD VDD33USB
70 PA11 USBHSO0_DP
71 PA13 USBHSO0_DM

R ULESONSIAHEESIXO, BIE AR HES 51, fER Rt 25 X N datasheet F5]
i 75 EAT AR R (0 Zh e -
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4.

P BB B IR A 1

74-1. GD32F4xx £ A GD32H7 xx & ) sBZ X o2 1525 i T GD32F4xx 5 GD32H7xx

1) BE RN B
& 4-1. GD32F4xx &I GD32H7xx Z& 5 AHE IR b I
A B R GD32F4xx GD32H7xx FRA MR B
FH0 168 / 200 / 240MHz 600MHz
% M4 % M7 4 %
Flash S12K [ 1024K 1 2048K 1 1024K / 2048K / 3840k
3072
RAM 192K / 256K / 512K / 768K 1024K
GPTIMER (16f%) 8 12 A
GPTIMER (32f7) 2 4 4y 2
Advance?j‘l’)lMER (16 ) ) A
Basic TIMER (16fi) 2 oy A
Basic TIMER (32f7) - 2 Hl oy He s
Basic TIMER (64f7) - 2 H oy He s
WDG 2 2 TEARHA
RTC 1 1 T
USART 4 6 By He s
UART 2-4 2 By He s
12C 3 4 THeA
SPI 3-6 5-6 A
CAN 2 2-3 THeA
12S 2 4 THeA
UsB FS/HS HS oy A
Ethernet 1 2 oA
DCI 1 1 By He s
CTC 1 1 TERHA
EXMC 1 1 By He s
PMU 1 1 EiPar o
EXTI 1 1 EiPar o
CRC 1 1 TEAHEA
DBG 1 1 o He A
TRNG 1 1 TR
DMA 2 2 TR
ADC 1241 1447 1 1267 4y A
DAC 2 1 4y A
RTC 1 1 AR
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KB E GD32F4xx GD32H7xx HRA YL
TLI 1 1 SEAHETE
SDIo 1 2 AR

HE: 1. LT3N GD32H7xx Fra k. RAMECCMU, EFUSE, TRIGSEL, MDMA, DMAMUX,
OSPIM, OSPI, CAU, HAU, RSPDIF, RTDEC, CMP, VREF, TMU, HPDF, FAC, LPDTS,
CPDM, EDOUT, HWSEM, MDIO.

2. ULFA GD32F4xx Hif#ith: IREF.
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GigaDevice
5. S E R

FEX%F GD32F4xx 5 GD32H7xx ARSI, HI7 AT AR YE LR 2 51 iy b v 22 S Ak 447 2

ATk 2
5.1. HIEEE T (PMU)
GD32F4xx 1 GD32H7xx #fi S Ff LI FLEL TG (HFIA RAIM PMU fFAEBCRIIE SR, Z 570
T
# 5-1. GD32F4xx R%|F1 GD32H7xx %% PMU F#HE X 5
PMU GD32F4xx | GD32H7xx
B =AEJEE. &, VDD / VDDA AL.2V / 0.9V JE
B R AR, R AR R AR LA
B NESHEJEEE (LDO) , LDO%m kA T Zfae ke
m H{VDDHEHSCHR, BHVBAT CHI) A& g,
B RAMRHERIAE (LVD) , qHRARTFTRE 1 e R
Hh T
VBATHL 78 A B, TR
T, RS, (CThFERE
‘ X
ot USB HLJE I 15 2%
ftHilliis: POR/PDRILES.
) BORMi#%. LVD¥i#%. VDDAH
LVDM #5 ) ]
JERIANE RS (VAVD) .« VBAK
(L T R {0
T 2T O HL VR B P A T 2%
(SMPSFEEFa R
A7y SRAM R T 1 5 3%
(BLDO) HHT# 1 SRAM
IR B e A e 2%

AARDiRe LA B fras i B, 1275 GD32H7xx A 7 Fit.

5.2. BALFE P (RCU)

AR HI G (RCTL) #E%¥.

BEhdEH G (CCTL) #ar s, ZERMauT.

GD32F4xx F sy =l ik 240MHz, GD32H7xx i = 7] i5 600MHz.
% 5-2. GD32F4xx &%If GD32H7xx £#%)] RCU X 5l

10
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RCU

GD32F4xx

GD32H7xx

Rk

47132 MHzAMB & i AR TR
%%s (HXTAL)

4350 MHz AN =i i AR 3R 3
% (HXTAL)

W EB16M RCHRE ¥ 28 i) 4
(IRC16M)

A #564M RCHE ¥ 28 i 4
(IRC64M)

HH48M RCIE G #5F4f (IRC48M)

AR TE S AR A el (LXTAL)

WiB32K RCHR % w5 & (IRC32K)

{RINFE P EF4AM RCHR %
(LPIRC4M)

HXTALH B 5 10 4%

LXTALRS &4 V5 40 2%

PLL Sz 7 B H0R /N B 45 B/
B A A] fEIB AT I B4

A SCRF BN S U

HMBEIN B L

TRNG

CK_48M

USBFS

CK_48M

USBHS

CK_48M

USBHS 48MH &
USBHS 60MH} il

USART

CK_APB1u{CKAPB2

CK_APB1CKAPB2
CK_AHB
CK_LXTAL
CK_IRC64MDIV

12C

CK_APB1

CK_APB1
CK_PLL2R
CK_HXTAL

CK_LPIRC4M

SPI

CK_APB15({CKAPB2

SPI0 / SPI1/ SPI2
CK_PLLOQ
CK_PLL1P
CK_PLL2P

12S_CKIN
CK_PER
SPI3/ SPI4
CK_APB2
CK_PLL1Q
CK_PLL2Q
CK_IRC64MDIV
CK_LPIRC4M
CK_HXTAL
SPI5
CK_APB?2
CK_PLL1Q

11
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RCU

GD32F4xx

GD32H7xx

CK_PLL2Q
CK_IRC64MDIV
CK_LPIRC4M
CK_HXTAL

12S

PLLI2SR
12S_CKIN

[FSPI

OSPI

CK_AHB

LPDTS

CK_APB4
CK_LXTAL

CAN

CK_APB1

CK_HXTAL
CK_APB2
CK_APB2/2
CK_IRC64MDIV

RSPDIF

CK_PLLOQ
CK_PLLIR
CK_PLL2R CK_IRC64MDIV

SAIO /
SAIl

CK_PLLOQ

CK_PLL1P

CK_PLL2P
12S_CKIN
CK_PER

SAI2

CK_PLLOQ
CK_PLL1P
CK_PLL2P

12S_CKIN
CK_PER
CK_RSPDIF_SYMB

HPDF

[FISAIO

EXMC

CK_AHB

CK_AHB

CK_PLLOQ

CK_PLL1R
CK_PER

SDIO

CK_48M

CK_PLLOQ
CK_PLLIR

ENET

HIAM5] i (ENET_TX_CLK / ENET_RX_CLK) #i A\ #h4i

fH

TLI

PLLSAIRKI2. 4. 8. 164}
AR A

PLL2RII2. 4. 8. 16434t
it

RTC

LXTAL
IRC32K
HXTAL12-31 43 4ii

LXTAL
IRC32K
HXTAL12-634) 4

FWDGT

IRC32K

12
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5.3.

5.4.

RCU

GD32F4xx GD32H7xx

Sz FHARHS

B

BRAMEZRBA | #HEOD (GPIO # AFIO)

GD32F4xx (1) GPIO #iH 1 10 3d fE % 15N 2M. 25M. 50M Fil MAX, 1 GD32H7xx [f38 i ik
TN 12M. 60M. 85M F1 100_220M. 7ERHEACHGHS, VERE BSOS E. H7xx K
PRI E 100M it 2 220M, HUvkT 10 & oM L

734k GD32H7xx i& BA M N IERThEE, 7T DAL S ENfaE. M GD32F4xx AN A4 1%

ThE.

2% 5-3. GD32F4xx &A1 GD32H7xx %% GPIO 4% X i

GPIO

GD32F4xx | GD32H7xx

1
2
3
4
5.
6
7
8
9

BN 1 ST

~ TR A N T RE A RE T2
- WA S BAA S B 1 N RIIIRE
+ HES 1 TR A e AR R

B 1 Bk RE

v PR T A A A B e - FHEXT 137 77 S BC L 5
N VRN
N S RoI Lt TN T W

Uity 1B 2 L & 5

10, H A MA% R AL Thie

I0EE 2M. 25M. 50MFIMAX

|03 & y12M. 60M. 85MA!I
100 _220M

SCRFm L IR RE

LAY

LS o

HEFMERTNES 2 (DMA)

7% 5-4. GD32F4xx &%F1 GD32H7xx %% DMA 54 X 7l

DMA

GD32F4xx | GD32H7xx

Rk

A W N P
P AR

o N o O
s . 7 J

PINAHBENLEE O HEE, —AAHBALEE OB EDMA;

PR RS A YN SCRE B — AR, 4401, SHIRIL6411 Y & TR A% %
LAMERIAA S R, SR gz X 14

SRR (R P B BED RS GBIE S

» MRAEZBED

frfifas AN I B A I FE T IC B 57799, 7, 7%
A-fi o A0 AN IR Bl A o ST 18] 7€ - kA B oAk 5
SCRAEM A

SCRFHHUE AR AN 2 B AR i, FIFOIREE i KN4 7
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5.5.

5.6.

DMA

GD32F4xx

GD32H7xx

2 Rn AL A LEAT A e T BEAN SR W AN R A%,

;ITE | AR,

AR R M BACYFIFOZS BN IR b B B, 7R
FIFO, #RJGICFIFORIURES 2 H drtbdil,
9. FANEIE A SRR AR A T W, SR W AE RE RN

kR

16/MlIE (531 DMAEHIZ A8
ANEIE) , A EIEERESA
SE AN SR

16/MifiE (DMAOT 8ifil,
DMA1H8/NiEiE) , F HAEAE
pEEA N

SCRE =M T AF GRS IS
BE, A Bl A A 4 2 A7

SCRE =R AR RS

BL, ARl A Al 277

fiidt.  CIEf R B8 1L 5T e

FRAUDMALI H)

T % 5 DMAMUXEE £ 14 ] i I DMAMUXFL £ {1

ISz AGHS BAEA R

BRIV K 7981t B, 16 H 5% GD32H7xx i Fiit.
ik (DBG)
GD32H7xx # JTAG 24 R IhRE, JTAG il O DUB S48 8, 7 BRI AEe

A He R AR TN AE . SWD 1H3 1 GD32F4xx TLZE |, {H2E GD32H7xx Yty JTAG 1Rk 75 &
mE efuse ZifE8%, FHVI¥ K JTAG B MR EAFEME N SWD .

B L3 (ADC)

GD32F4xx 1 GD32H7xx # 3 ADC #il . HEA 251K ADC fFEM N EZR, ZR I T E:

2 5-5. GD32F4xx &% GD32H7xx %% ADC $5i#: X 7l

ADC GD32F4xx GD32H7xx
S &si SRS RFT
AN S HFHPDF & SRS
PSR AR A kR T TRIGSEL A # A fiih
KUBT Pk e, ST HFAHBRI S
e P AR, ST HE 56
ik
e

SKAERS IR S, sORME N
642.5F 1
B 1AL R
BKHF4180MHz (ADC2)
72MHz (ADCOFIADC1)

SRAF I T8 [8] 52 9 J LA KA I T

R 120853 B

R K 8 40MHz

AR i a

14
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5.7.

5.8.

5.9.

HAAThRE AR FF A4 i &, T &% GD32HT7xx ML Fift -

Bt (DAC)

GD32H7xx (1] DAC 1£ Faxx LAl Bl 7 RARRFFE, it 20t XA HEDh e, KD AERE
3, BN T R 745 (DAC_CALR). #5774 (DAC_MDCR). DAC RHFE IR R
KAFERT 8] 27 /7 4% 0(DAC_SKSTRO), DAC SKAE LR HFHE AR AL I 7] 75 4728 1(DAC_SKSTR1),
DAC REE A AR 6 7] 27 77 2% (DAC_SKKTR), DAC SRAE {545 4 2l 35 I} 7] 25 77 2%
(DAC_SKRTR), HEAkIGE K FHAHALE, ES% GD32H7xx FH P Fit.

SERTEF 8 (RTC)

GD32F4xx 1 GD32H7xx # 3 RTC fibk . (HIA R 3 RTC fFAES £, ZR N T E:

# 5-6. GD32F4xx Z %M GD32H7xx %% RTC K¢tk X 5

RTC GD32F4xx GD32H7xx

203267 (3L8OFTT) WA &M | 324326 (JL128F ) WA
AR A7

AR RS BRI

Rk

HAKThRe AR A fras e &, T &% GD32H7xx HI P Tt

SERTER (TIMER)

2% 5-7. GD32F4xx &% GD32H7xx %% TIMER 45 X 5|

TIMER GD32F4xx | GD32H7xx
G EHTIMERSfE, JBATIMERISfEAEMIERE L)
W BRI IR BE, WERRlR, MBI, MR
B 2RO W, W R ORI R TR
B EAmIEREE O B SRIBEZE )R o Wi L 7 R A B
B AR RS 1667, IBATH AT DARR AR
B AT YRFEMBEX A T
B EBhEEHII6E
bt B R E R
m ko IhEE
B TR N AL IR P R B
B P FIDMAER: TEEEE, Aok AR, LhE 7 SR
Foe R g,
W R SRR A R B T DRI B A
S I 2 10 [F) 25 70 VP B 1 10 2 BN S8 1) — /N i B R R G 3
SE I3 32- N

15
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TIMER

GD32F4xx

GD32H7xx

% #§16-bit TIMER: TIMERO /

7. TIMER2 /3. TIMER8 /9.

TIMER9/10/12/13. TIMER5
/16

32-bit TIMER: TIMER1/ 4

¥ ¥#16-bit TIMER: TIMERO/ 7.
TIMER2/3/30/31. TIMER14/
40/41/42 /4344, TIMER15 /
16;
32-bit TIMER: TIMER1/4/22/
23. TIMER5/6)
64-bit TIMER: TIMERS50 /51

HAM#EIE: CHXN (x=0~3) ,
ISCHFEAME S (5 CHXEL M
H .
CHHZIN RN S R TIMER
(TIMERO / 7)

LR ME: MCHx (x=0~3) ,
SCREARSIAES OO AAHIR .,
SEAH RO AIEAMER (IUH T
L CHXEAMATH)
KHFIZINRE A = A TIMER
(TIMERO/7) . L3 TIMER
(TIMER14/40/41/42/43/
44) L4 TIMER (TIMER14 /40
14114243/ 44)

E IR 2 A B B A S [ PO T

TE I 28 A S S R ] e I
FEILITI ALK H TRIGSELIY

H
{55,
XFRANBEEEFAR
TIMERX_CREPO /1,
, TIMERX_CREPO? 174 1 [
NN EE F 74 X
CREPO[7:0]/&81L 11,
TIMERx_CREP, TIMERX_CREP1 % 17 4% 1 [
X Ay \
TIMERx_CREPZ fE 451 - T\ o
‘ CREP1[31:0)/232f7: =%k
CREP[7:0]/28/z 1
(TIMERO/7) . L3 (TIMER14/
40/41/42/43/44) FiL4
(TIMER15/ 16)
Wb N IhRE: BREAKOA!I
thEAIATIRS: BREAK AT
BREAK1
- BifF R IhfE

RS [ FELC IS [ A AT 1ETh e
CHx_OFIMCHx_O (x=0~3)

HEPWMIIRE: &2 (TIMERO/
7) . LO (TIMER1/2/3/4/22/
23/30/31) . L3 (TIMER14/
40/ 41142143/ 44)

B Bk UG RCE R DhRE: MR
(TIMERO/7) . LO (TIMER1/2
/3/4/22/23/30/31) . L3
(TIMER14 /40 /41 /42 /43 /
a4)

16
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5.10.

TIMER

GD32F4xx GD32H7xx

T SE I F SRR T R
(TIMERO/7) . LO (TIMER1/2
/314122/23/30/31) FIL3

(TIMER14/40/41/42/ 43/

44)

JEEARPRAGSES: =gk (TIMERO/
7) FILO (TIMER1/2/3/4/22/
23/30/3D)

IEAC PR 5 S . 5 5 B Ak
TN by A

UPIF{ & 13 Thie

A+

ISz FAGES

BAEA R

HAKThRe AR A fras e &, T &% GD32H7xx HI P Tt

BRRPRIKRES (USART)

% 5-8. GD32F4xx Z5IA GD32H7xx %% USART 4544 X 5

USART GD32F4xx \ GD32H7xx
USART / UART USART0/1/2/5
UART3/4/6/7
i 4 FALR sk PYGRE: b
R #iA15MBits / s 751%37.5MBits / s;
A gm AR A TR 8/ 9f 71819/10f%
B NRZir#ERE
B e RS
B PR R
B AR R A A
B R RERI R R
W ORI ANERCAE vT 4 B RE
B REEModemitiEEE/E (CTS/RTS) 5 LINBiFH Wi ~= 41
ezl
R B CCRRAMEEREYM (DA
W [EBAR R BL R O [R5 A i H RSk e e
B U RARAISOT816-3 A RE R
B ZOHIREE,
B EDMARER,
A AT | RS
T B (R A
) S HFRSAB5IRE 1
¥ #HModBusili{3;

17
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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.

© 2023 GigaDevice — All rights reserved
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