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2. Bt

2.1. FEL YR

GD32F4xx 7 51 Voo/Vooa TAE L 42.6 V ~ 3.6 V. U1 42-1. GD32F4xx &I i JF MK
Fi7x, GD32F4xx R4 = AN HIEI, f45Voo/Vooatk, 1.2 VIR &Ik. Voo/Vopald
FLIR BB, FLYE Voo/VooalB PN 7 —ANLDO, FRA1.2 VIS dL . 4 (g At fLVeax AT J
T H IR D) e 2% Power Switch 1714 Voo B Vear i H, 4 Voo HLEIC AT, HL R85 v] LUK #5473
S YR I B Vear 51 1, CHS A0 380 EH Vear 51 T CHEIRD fHH

&2-1. GD32F4xx & 5| IR IR M 18

VBAT | X p-————————————------—- - -Ov,
I
Vob | X p-==-——=---—--- it --O i -
} Power Switch ‘773@5& BaCkUp Domain
1 3.3V ’ LXTAL ‘ ’ BPOR ‘
PAO Eﬂ WKUP WKUPR RTC ‘ ’ BLDO ‘
i
PMU 1.2V
NRST E WKUPN oTL L
r 77--{ BSRAM ‘
|
WKUPF l—{stefpiNG—
FWDGT Lo e E"PDEEP—j Cortex-M4 ‘
|
|
’ HXTAL ‘ ’POR/PDR‘ ’ LDO k-——lLZ—V—» ’ AHB IPs ‘ ’ APB IPs ‘
Voo Domain 1.2V Domain
Vooa Domain
33 ’ IRC16M ‘ ’ IRC32K ‘ ’ ADC ‘
VbDA Eﬂ»;f»
’ LVD ‘ ’ PLLs ‘ ’ DAC ‘
LVD: fRIEAIIES LDO: Ak T4 BPOR: # {3 [ fi
POR: LHIEAL PDR: {5 BLDO: % {#SRAM LDOIfi 1.2V

2.1.1. A3,

AL H H R G N 1.8 V ~ 3.6 Vo FRLIB A8 03 5 HH P 308 L D) 6 #5 Sk ik 2 VD Dt FL B Vs ar (HE
W) e, SRJ5 HVeak B Bt i . S TR S I AR RS N A XRTCIE® TAE, *4Vop
KIS, Vear 5| AT DLZE4E 2 it BOH AR AR 55 2 R A . dn RO A FRib gt f (1) 2
AU Vear 5] HIIE L 100nF #1258 540 b 5 42 42 Voo 5| L .

KT VearHIEA UL NEEFHTI:
1. BHT7EVoo L HYEL, & F A8 IR SR E B Vearil, A0SR LA Vop>Vear+0.6V, H
AT RE 18 T Voo 5 Vear 2 [A 1 A ARV E N B Veat,  51EVeari ki ;

2. KT Vearsl HIMIHFE, Bt L, MMCUM Voo b HLE, &0k HiswichiZ 4% Voo I, Vear
6
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2.1.2.

2.1.3.

ST HR, HE, YEAEFAHFHADCHEHIT N channelJll & VearH ER, BHTMCU
1, &% Vear BRI E#1T490 %, SR)J53EADC channel, [Rlt2EVearS| B _E 5| &AM
UiFe (JLTuAZD.

Voo/Vopa IR,

Voo/Vooa L IF 5 E, 35 Voo il AN VoAl P 3 47« W Vooa 25 T Voo, BRI H 2 18] 1) & Z A G
E300mV G A Vopa 5 Vool id B Y RE ER) . NERMEFE, VooarlJEiT 4 ER B
BERE Voo, R FIVssalllid e e g (RS Ee, 1@IT0QH B F HIZRSE) EFHE R Vss.

AT 1R ADCHI B B, NV ooa Sz At H m] AL HE B IA BB 4 e . AE RS L SR L
AADCHT AL HL I VRer5] Il (2.6 VSVREF+<VDDA, VREF-=Vssa)o

B BGAH %, 100 1 PA b 5] I 3 22585 v 3 VRer« FIVRer-, Vrer+ 1] LUST FH A2 2% HLUE,
WA PLE %5 VoA, VRer- b JUEHFVssa;

B LQFPEZE, 100K P b SIS 38 7 & VRers,  Vrers AT LUE FHAMEZE HIJE, AT
PLELIE 22 Vobpas

B 645 a8 7 o VRer+ MIVRer.,  HAE A B 42 VooatVssa, T A AU H Vopafit
H (2$5ADC/DAC).

it

ARG RS E (Y, TR A R (0 I 4 B B G B

B Vool ZiAMEHZ (N*100nF R & A+ AN T4 7TuF LSS, 2D —A Voo 44/
T4 7TuFHAFIGND, HAbVoo5| i1#2100nF);

B VooafHlLZiAM 2R CEI10NF+1uF P & L)

B Vrer5| AT B AR AE A BE 2 Vooa,  H7EVrer 5| XS HUZE$2 10nF+1uF B & L2 .
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& 2-2. GD32F4xx RAHEFLL BRI
|
VBAT
100 nF
VSS
N * Vpp
4.7 yF + N * 100 nF
VSS
VDDA
1uF 10 nF Vssa
Vrer+
1uF VRer-
l GD32F4xx
BE: rA LR E ST % M Voo Vopbas Veer5| JIE -
2.1.4. BAL K BIREH

GD32F4xx A F AL Ml GAh =F R AL mIEEAL. RERMMGEMIREN. HIRR LA R
fir, MRS SALER TR IR A RGt. BRIEMRFEA RS T, NRSTL4ERF—/MK
BV, BRERALEE R MCUTGIEAT AR, AT DLIE R 8% HE MINRST A I TR It
BH—HRESAFET,

O F B POR/ PDR (/4R A AL, T Voo/Vooa I 78 AR AR T-45 € A

I P A R S S AT IR A A IR 2 AR EEAN S o Vipor 7 b HL A7 16 048 H s, BB 24
N 2.4V, Veor FKonts BHE A BE B L, SAUEZ N 1.8 V. 1B HE Viyst (5215 600mV.
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B2-3. bR/ BERAREE

A Vob/Voba
|
VPOR F==——————————————— it Tl N i i
| |
| |
: : 600mV
| | Vhyst
| |
| |
VPDR F——————————f————— :— -- -II ————————————————————————————

| |
| |
| |
le—! tRSTTEMPO
: : 2ms
| |
| |
| |
| |
L '
| | o
| |
|
|

RIS (R0 !
T
1

LVD# T e 2 6 I Voo/Vopa it B FL & 7% T B A U BRE. (2.1V~3.1V), 1818 HH HL )45
#2717 8 (PMU_CTL)F fILVDT[2:01f 7 AT HiC & . LVDIEIILVDENE AL, AT HIERE R
125 (PMU_CS)H HJLVDF A7 7~ Voo/Vooars T BUK T LVDBHE B & F AR 5 I, % F AR
FEEXTIFIEEA6LL, /Al DUB A B EXTIRI B 162k =LA N b . &R2-4. LVD B ERER
5271 T Voo/Vooaflh L HLE FILVD#i (5 5 1R R . (LVDH IS 5 H TEXTIZS 164k 11 1 T+ 5%
TEEIRACED . IBHT HLK ViystfE 9 100mV

LVD 376 2 MCU HIJRAZ BISM AT, ik A i s kg, BATAIELL LVD i B AR
R GZBERT PDRAE), —HERERNZRE, LVD hWrdTIr, w7 b Wy ek SR 3 E
NI EARAE, B MCU R A Fuft 72

E2-4. LVDREFE A

A Voo/Vbpa

LVD &

Lvo#l ——— [ """

GD32F4xx Z ¥|MCU P 38 2 5 5 BORHL 1% . BORH, %A% M Voo/VopaF 7E H A T~ 38 T 7
9
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[JBOR_THE L1 B HZBRE A N0b11 CBRIAIRAS: BOR_TH=0b11, BORIIAEX ) B/~
A YRS S AL BR & AN . AR TTBOR_THIME /2 75 50b11, POR/
PDR ( LHI/AHEAD M —EHA TR . &2-5. BORAEREZA R~ 1 A H L EA
BORE AL 5 Z A 1K R - Veor#K /RBORK A I B FLH , 1Z(EAE LT F TTBOR_THH & X .

IRV B S Vst 9 100mV
& 2-5. BORRE KL E

A
Voo/Vopa

VBoR F-——————---—-———--—)f -\ —-

100mvV
Vhysl

tRSTTEMPO
2ms

I

\/

BOR £fi (fRH-FHZ)

e e e aiatatats R R

BORMHET £ 7T BOR_THIX B, ALK E =FAFHlevel, XIRKRSRTE:

% 2-1. VBOR BEHEHRE

Symbol Conditions Typ
Falling edge 279V
BOR_TH=00(BOR level3)
Rising edge 288V
Falling edge 249V
BOR_TH=01(BOR level2) —
Rising edge 258V
Falling edge 219V
BOR_TH=10(BOR levell) —
Rising edge 229V

BOR_TH=11(BOR off)

ST LQFPE %, 7E144pin & UL EE3E FAPDR_ONS|If, *FTBGAR %, NFEBGA100 % LA
&% PDR_ONS| B, %3] ERE S A HPOR/PDRHLES, Nffi {0 i 7E b B B s
I BUR A RPORSPDR, A+ WOk iZ pinil i — N 1OKER I8 H BE 47 #Vop, 1R

B

10
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K| 2-6. #:¥ PDR_ON 3| BB i 3t

VDD

l 10 kQ Eg

PDR_ON

GD32F4xx

FAkh, MCUR AR AT LU i 25 1) 27 /7 45 RCU_RSTSCK (0x40023874)1% 27 7-# R 5 L HE AL
A RETEERREAL, FTCEM AT AR b, SRIEE A, WIE RSTRFCEE KA bk B AR,
HRERE T T I A B Al AT SR, A RERUMER /£ RCU_RSTSCKRAF A7 a4 AR T Hi K-

K| 2-7. RCU_RSTSCK #1752

24

23

22 2 20

H

30

29

28

27

26

25

LP| WWDGT | FWDGT sw POR EP BOR
RSTFC 25
RSTF RSTF RSTF RSTF RSTF RSTF RSTF
r r r r r r r w
15 14 13 12 1 10 9 8 T 6 5 4 3 2 1 0
IRC32K | IRC32KE
RE

3TB N
r w

MCU N PR AT b F st 2 A7 LB, A BETH AN S A7 FE I, NRST A AL 02T B — A FL A
(HRUE100nF), W RNRSTAE I L B RE ™ A —A> 2/ 20us IR IR PR SE IS, S A 2 b R A

K2-8. RER A

Fiter

POWER_RSTn

NRST —N

—

WWDGT_RSTn
FWDGT_RSTn

/b 20pskfkH
FRRER

—  R450

SW_RSTn

OB_STDBY_RSTn

0B_DPSLP_RSTn

11
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A 2-9. HEFEINFE AL H B

VA Voo

External reset circuit
10 kQ Rpy
NRST
K qJ'loo nFE

H GED :

""""""""""""""""""""""" GD32F4xx
HE:
1. bR HEEEI0KQRIT], PMERBEETIA S FECS T TIERH;
2. HFEEFES, TAENRSTE AL UE ESDIR M
3. REMCUNEA E-PORMES, ¥ SMHBINNRST & 47 B2 H % 5
4. WRMCURBzhRH (B THENNE), AlE S INRST A EAE, FKMCUE 5

FRNTE],  BETT bR SR I X

2.2. i

GD32F4xx A5 WA e & B R 4t, TWTLUARIEAR RN S, EHEA G BPIE, e
R
B 4-32 MHz/MB R fm R R 3 s (HXTAL)
B 4¥616 MHz RCHE#% 7% (IRC16M)
B 4548 MHz RCHFi% 7% (IRC48M)
B 32.768 KHzAMBAKHE kIR 2% (LXTAL)
B 4632 KHz RCHR % #%(IRC32K)
B PLLA R AT HXTALERIRC16M
B HXTALK & 0 42

12
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2.2.1.

& 2-10. FFepR

CK_HXTAL- /20 /31 b1

32.768 KHz " CK_RTC -
LXTAL OSC o (©RTO) >
10
RTCSRC[1:0]
2 KHz CK_FWDGT _
IRC32K (to FWDGT)
00 CK_SYS
Eﬂ CK_0ouT1 CKOUT1DIV [ CK_PLLI2SR
+1,234,5 10 CK_HXTAL
11 CK_PLLP
CKOUTISEL[1:0]
HCLK o
AHB enable (to AHB bus Cortex-
M4,SRAM, DMA peripherals)
00 CK_IRC16M 1 CK CST
CK_OUTO CKOUTODIV 01 CK_LXTAL +8 — -
x"i +1,2,34,5 10 CK_HXTAL (to Cortex-M4 SysTick)
1 CK_PLLP FCLK >
(free running clock)
APBL CK_APB1
CKOUTOSEL[1:0] J—_ b Prescaler = PCLK1
+1,2,4,8,16 to APBL peripherals
Peripheral enable
16 MHz CK_IRC16M TIMERL,23 4,56,
IRC16M 11,1213 200 MHz max CK TIMERxX
AHB CK_APB1x1 =
CKHXTAL | | _cksvs procn KB X2 orx4 TIMERx enable to TIMERL,2,3,4,
2200MHzmax | 35 5o [200MHz ma 56,11,12,13
CK_PLLP o APB2 CK_APB2
$——  Prescaler PCLK2
+1,2,4,8,16 100 MHz max to APB2 peripherals
Clock Peripheral enable
Monitor
PLLSEL TIMERO,7.8,
9,10 200 MHz max
CK_APB2 X1 CK_TIMERX
cTC X2 0r x4 TIMERx enable to TIMERO,7,
IPSC ADCCK(2] 89,10
ADC
Prescaler -
+2,4,6,8 CK_ADCXtoADCO,1,2
48 MHz CKCTC 40 MHz max
IRC48M CKA4BMSEL Pr:si‘;ler i
PLL48MSEL +5,6.10.20
1] CK48M
12SSEL 9] Peripheral enable
‘H to USBFS USBHS TRNG
H
— | N CK_I25x
PLLIZS Peripheral enable
I}g 125 CKIN | o128
veorL?
=
[N ]
[ R] DIV
PLLSAI
[ ) CK_TUI
Peripheral enable o TU
) CK_ENETTX
Peripheral enable 1o ENET TX
) CK_ENETRX
EMBPHY Peripheral enable to ENET RX
0]
CK_USBHS_ULPI
CK48M Peripheral enable to USBHS ULPI

HRE: GD32F405xx/ GD32F407xx & FIMCU i 340 4168M; GD32F425xx/ GD32F427xx/
GD32F450xx £ ¥IMCU K 5 3-8 9200M; GD32F470xx % 5|MCU K & 3245 5240M.

SN R iR R G BT e (HXTAL)

4-32MHZA 1 i 8 di A IR 3 A5 (CTCIR AR TN R GR UG MR R B . 12005 AR 1) AR
IEEITHXTAL S| BB, A0 A2 422 1) 4150 F BELRITIC FE Hh 25 2 ZBUAR 40 BT 38 38 (10 R 3 2% 2 B0k 1
# . HXTALE R DA F 5% B4 N R 2ok fn NI BRI (1-50MHzA 8 R 25D . 534 A,

552 0SC_IN, OSC_OUTHRFFETIRAE, HMF LT ESTHFHXTALBypassHhfg (ffife

13
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2.2.2.

RCU_CTLH FJHXTALBPSAL).

& 2-11 HXTAL 45 5444 i 1%

GD32F4xx

OSCIN OSCOUT|
Crystal
C, —— j—o
—L—

GND

& 2-12 HXTAL #h30it  e 2%

N PO

GD32F4xx
OSCIN oscourt

=

BRI

55 B NRT, 155 IWOSC_INfiIA, OSC_OUTRFFEZIRA .
KFAMFICH A ZE RPN SHE A C1=C2=2*%CLoap-Cs), HHICsHPCBHIMCUS|
AR ECZY, SURME N10pF. HEFE I F AN Ao AR AR IRy, R B3 56t A 47 3 FE 45 /£ 20pF
e A, IXFEA R A4 U T HL A Ca A Co L A 9 20pF EI AT, HPCB Layoutft /< ] Gz i
ETS Lk

CsAPCBHEZ XIC pin LA A LA, Ldn ik IMCUBRIT, Csifli/h, S BR. b,
FESEBRILAT A, 2 db iR BEEMC Uz 3 35 e A AR S I8, RIS BB UC TG HL 25

A A1 vl it AN, R WUAE R AR T S IR AMQAR R, DA fh AR S e R

FEEE: AT R R > A TC U dh R > A #BIRC16M.

IEHAE AR AR, 97T Bypass, M 25K 5 HL-FAMIKT0.7 Voo, IKHLFAN K T0.3Vop.
WA IFBypass, X A i ik 1 HR i i AE 22 5K 2 KRB A

R AE 5 MCU I B 5] ] 3% 2 1) 2E £ 7] RE 23 R PCB AT JRi A 4k 1) 2 [] R i) 35002 42 3
OSC_OUTHIOSC_INM A I E LK FEA—F. XM %KPCBEL I AR B2
A8, I3 BOBEHR A% P9 32 17 57 8 i 5 AE U IS AN BB AH &%, 75 A7 AE 22 DAL AC SERR I
PCBHR . % T3 M 0 2 BUIBE ZR 1B 3 | 2K 50 5 B 1) 25011

SMERRIE R ARG B (LXTAL)

LXTAL & {452 —~32.768KHZ R AT S8 (CRIR &4, BEW ARTCHR M —MIRThAE H

14
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KEFZ I iR . MCURIRTCREEAR 2 T— AN it s, M2 2@ IAERE . ILAC A% UL S PCB

It

SR, AR BRI BB R B, AR HLEE BV, R UCK PC A3 2 T I SR A IR

Jii, L TIMERKST LXTALHEAT R HE, HR AR HESE 1 ¥ 8 RTCHI 3 25 A7 2% o LXTALE /] PASE
Froz gt ph N CHVR SRS, " LLE A ERCU_BDCTL B ILXTALBPSH K f# fE .

& 2-13. LXTAL #}#8 &4 Be %

GD32F4xx
OSC32IN 0OSC320UT

1

Crystal

CI‘[ ]7 C,

GND

B 2-14. LXTAL #hE8E 8k e B

GD32F4xx
OSC32IN OSC320UT

S

SIS b

55 B4R, (575 WOSC32_INfiI AN, OSC32_OUTfiHFa 2 R4
KFAMFICHE A ZE RPN SHE A C1=C2=2*CLoap-Cs), HHICsHPCBFHIMCUS|
AR E, K E/E2pF-TpF 28], W LASpF NS H A THH . HEF ik F AN AR I
REEFE SRR A AAE10pF A 1, XAEASM T ILAC FL 25 C1 A C2F 255 9 10pF R AT,
HPCB Layoutf S AT fig 3t 5E T dib 4k 510

MRTCIEFEIRCI2KIE AN B1R, H H AL A Vear/h L g R, Wikt MCUSRH, RTC
2AFIETH L, R BHE, RTCR G 2l v EUE R RNt it 5 R 75 2248 FH Vear
SBRTCHLHINT, RTCAIREIEH TH, RTCAUESELXTALLE Jg i #hi s

MCUW] LA B LXTALIIKBNBE /7, & Sehrifilid # b, RSN TE i A LU R, 7T 2%
UK LXTAL IV BK ] e 7 8 5 S Bk 5 e

IR 45 5 MC U e 5| B2 1) 5 2 W] e 2 S PCBAT Jaj A 2k 1) 72 1) B i) 3 S 2 BIMCU
P e R 51 ) E K FEA — 3. IX PR PCBEL G AN A B A A —5, T35
IR 5 T A 1) S B P S AE U N AN REAH S5, 75 A7 AE 22 DAUUHC SERR I\ PCBAR o« X T3 F
L WOPE SR ISR AT | 5 D S S ) Hd

15
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2.2.3.

2.2.4.

2.2.5.

AFepatHRe /7 (CKOUT)

GD32F4xx % %1 MCU 7] % tH M 32kHz % 200MHz i) I B . 38 i & & i 50 fic B & 77 &
O(RCU_CFGO) 1 ] CK_OUTO I it Jl 1 4% iz 35 CKOUTOSEL fE 9 3k £ A [A] (4 I 4 45 5 .
CK_OUT 1 iy 1 Y508 ¢ 368 1 v L I o i B 2 47 % RCU_CF GO frICKOUT 1 SELA 35 SE 3
AH R I GPIO 51 IS 1245 e B e F D REI/O(AF10) B Ak ik #E I 85 5 . CK_OUTOXT
M.EJIIOH APA8, CK_OUT1Xf M IO HPCI.

% 2-2. CKOUTOSEL[1:0]3% i £z

CKOUTOSEL[1:0] B4R
00 CK_IRC16M
01 CK_LXTAL
10 CK_HXTAL
11 CK_PLLP

% 2-3. CKOUT1SEL[1:0]3% & fr

CKOUT1SEL[1:0] B8P YR
00 CK_SYS
01 CK_PLLI2SR
10 CK_HXTAL
11 CK_PLLP

HXTAL B 8p 5418 (CKM)

B 1 ZFAF S RCU_CTLH I HXTALR 4 5 #R 5 e A CKMEN,  HXTALR] DL e s i 40 2
8. ZINAELITEHXTALJE B 4EIR 58 ¥ J5 1 58, 7EHXTALEE 1L /54515, — B 2IHXTAL L
F, HXTALE B2t ik, a7 28RCU_INT i HXTAL 4 B 2 b i b 25 67 CKMIF K 4k
B, PPAEHXTALFR AR . XA 51 & 16 B A Cortex-M4 (1) AN BT 57 i b WrNMIARGZE .
FHXTALY A R G s PLLIG IS B, HXTALMBER (23 1 £IRC16M N RGeS i H PLLY
ASEIES

EE: WRHXTALYIEE RS aPLLAYI 4hiE, HXTALMEES L L ZFEIRC16MA & G 4 iE
HPLLSW A3h25 1k, RTCHIM AT EEENTE.

PLL BHi (SSCG)

T INEMITF-HL, GD32F4xx #FIPLLAE RN B A LRe (Hid& M T EPLL), A RFIKEE
N e 50 A % HL AT U U e B o AR T B ) R 1 A 2 o S5 1R 1) D (B mdamp (Y. [ 2 116 2-4. PLL
spread spectrum clock generation (SSCG) characteristics), #id A (2-1) H5Az (2-
2), {1 MODCNT 5MODSTEP, 3 APLLA #4545 ] %5 47 % (RCU_PLLSSCTL)H, &
HEMODCNT 5 MODSTEP A A BE K F-2/M5-1, 4 5 H B F A 00, 0 75 82 AL R s WA
MdampF# i+ .

3R 2-4. PLL spread spectrum clock generation (SSCG) characteristics

‘ Symbol ‘ Parameter ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit ‘

16
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fmod Modulation frequency — — — 10 | kHz

mdamp Peak modulation amplitude — — — 2 %

MODCNT* MODSTEP — — — — |21 —

MODCNT 5MODSTEP:# it L 5 15 H -

MODCNT=round(fp, | in/4/fmod) 2-1)

MODSTEP = round(mdamp*PLLN*214/(MODCNT*100)) (2-2)

frLLNF AR PLLE N BT BATR , fnoa R /n T S HIAZ, mdampZR~y Sk iRE (5 H o R
%), PLLN FE7RPLLA 045 2425451 K F

BIIPLLS %I 4HEHXTAL=8MHz, i/ 4iPLLM=4, NifpLun=2MHz, % &PLLN=200 (It}
VCO#i£400MHz, — /3 Jilf53) R4 4200MHz), JESA SR 10KHZ, HEHIIEE2%, Tt
H43FMODCNT=50, MODSTEP=1311, ItifMODCNT*MODCNT>25-1, JCikikHl. A%
W HIEE 1%, MMODCNT=50, MODSTEP=655, i MODCNT*MODCNT=32750<2"15-
12K

R 27 fF 2 RCU_PLLSSCTLHSS_TYPER W E, REFEMAY SiAGIZEE, 258409
BN R A, PLLS AR 2 30 N A2k .

A 2-15. .03 505 B

Frequency(PLL_OUT)
A

FO

} } >

tmode 2xtmode Time

B 2-16. [ FH 37 R EM
Frequency(PLL_OUT)
PF————x——"——— —_———— A ——————— = -
2xmd

! ; >

tmode 2xtmode Time

17
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2.3.

2.4.

2.4.1.

HR: WORERE T PLLEEMIThAE, W ARG P U 2 A TR A, XTI ok 2R A
AN AT RE R 2E TARASIEH G O, A FIMCU 10% N Bk AE 9 PHY I 1 UK R
DL USBAH KM

BB E

GD32F4xx &4 # il =HFEzh 7=, v LL@EIBOOTON FMIBOOT1 5| k47 i Bk # 2 )5 shidk
T, HEEEIHR, 247 H PR, BOOTOS| AR &, @UE—/MOKQHHFIGND: iz
17System Memory#H (TR FE#H, FEXKBOOTOS| I, BOOT1 5| MHEML, HHemE,
FRBOOTOEAK G A REE4T I F27 s SRAMPUTRET 2 F T IRE T .

# A IBootloaderff it KRGt =S 0], FT X FLASHZ M6 #5317 E Hi4wfE. Bootloadern]
PLBTUSARTO (PA9 and PA10). USART2 (PB10 and PB11 or PC10 and PC11) =USB
FS (PA9. PA11FIPA12) FIANAAZH.

% 2-5. BOOT =X
BOOT &= BOOT1 BOOTO
Main Flash Memory X 0

System Memory 0 1
On Chip SRAM 1 1

2-17. #3% BOOT HEE#I+

BOOT1

BOOTO

GD32F4xx

R
1. MCUE(TIR, MRHEBOOTHRE, MRS CFA A
2. —HBOOTA3| MARA MRS, & AT LB RIE T3AR i

SR BARIR

GPIO H %

GD32F4xx#x % 1] X FF1401M @ HI/O5] il (GPIO), 43-7IAPAO ~ PA15, PBO ~ PB15, PCO

18
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2.4.2.

~PC15, PDO ~PD15, PEO~PE15, PFO~PF15, PGO ~PG15, PHO~PH15, PI0O~PI11;
BN GIHAAT LLUB IS 27 A7 ds AL S, GPIO F YR A S5 44 1 I T -

B 2-18. FRHE 10 HIFEALEH

5 Bl ]
Rl e e
o #7517 vdd
BES o o= J
S oty ) | :'_
Tttt _
1 ESD 34"
Vss
B CRAMRED v Vo3|
P T REH
- vdd
.
- AR | 6
- BEHA [ N\
% |
T
N ik L yss
R

1. 104 A5V 52 FEAESVI 52, A5 F I R X 4310 FHiR R AR AL, T GD32F4xx R 515 Fr s
k& 2 PA4,PASTH A~ pin NAES VI 52 pin,  H4xpinfli) N5V 52

2. SV %2100 B#ESV, SO A B AR, AMEB bk TAE,

3. 100 EHENE, BRI, B PREATE, N TR BN IRE, B
FITAG 1O I B B RUASAD i N SR J5 FE AR I FH 5 SR SRAS SO A L RS 2 CGES i A 51 R
Uiy B 75 B L D

4. CNIREEMCYERE, AAEFMIO N 5] g S R el &

5. PC13. PC14. PC15MPI8X PUANO I IR BN e k55, % th R RE 0 B, e & %
By, AR A R i 2MHz;

6. ZHHFE—FrSPINATECE — MO oS, #l: PAO. PBO. PCOY 3 HF =~ (1)
Hf—MNMO = A AN W, ASCERF AN 9 ohE WA =

ADC H %

GD32F4xx Z 5 N #HERL T —M201ISARADC, ‘BA £ik190MEiE, fl&E 1624
S 5 U8 B AN AR r i B S S8 . S 5 iR AL R ARl (ADCO_CH16), WikZ
F ik N\ B (ADCO_CH17), A5 5 Jv 4 &6 M I i it Vear 5t it 51 A S0 N\ 3 18
(ADCO_CH18). I [EAL IR SR IR fE Ak, FFANTE & IR A0 B2 o G SR 75 200 ok
BRGS0 FH— /MM E IR AR RS . NS 2 HUE VRernt 32 i T —/MEsE 1 LR
(1.2V) 45 FIADC, I EREADCO_IN17. SRAEAMTA I Vear 5| H L B R Th A, HfE
I N Vear/4 .

GRAERE L RE T, ADCREESMEAA L, 5 REEERMENEOR, FIRER T RIEsEh 51k

19
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T, Al A N VRerNTIEAT R HE,  IHESMIS R AL L

BATADCHIESIT, E/EADCHINE AL BB AN/ N2, B BURE —1N500pF i)/ L2 BI AT
& 2-19. ADC RE&EH K1t

_ ADC
ADCF¥%£ R EZI
J_
500 pF I C
GND
GD32F4xx

fanc = 40MHzItf, FABHFURCRAE IR R, N 7RG R R, e, &
WU R Rk Fanc IR, SRAE A RS B ORI ME, A1 AT F B Vv i R B Ny A BT, a0
BN SR S TR R PR A BT -

£ 2-6. fapc=40MHz REEFE 5N AHITR R GEFH GD32F405xx/ GD32F407xx/

GD32F450xx &% MCU)

Ts (cycles) ts (us) Rain max (KQ)

3 0.075 0.85

15 0.375 6.5

28 0.7 12.6

55 1.375 25.7

84 21 38.8
112 2.8 51.9
144 3.6 N/A
480 12 N/A

R 2-7. fapc=40MHz KRS/ EFMARDIR AR GER GD32F425xx/ GD32F427xx/

GD32F470xx &% MCU)

Ts (cycles) ts (Us) RaIN max (KQ)

3 0.075 1.3

15 0.375 9.1

28 0.7 17.4
55 1.375 34.8
84 2.1 53.5
112 2.8 71.5
144 3.6 924
480 12 308.6
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GigaDevice
2.4.3. DAC H %
GD32F4xx £ 51| MCU [ B AU 55 45 3% 0] LUK 1 24067 () B0 B85 #5459 430 51 I e R S e
B o] DR 8 s 1 20 X, A X S5 Bl X 59 M dife 1AMk, DMAR]#E A T 58
N BB . S R R, ) DAF) A g GEDACH H 22 b X SR 3RS T = RSN BE 1. AN
DACTH Lgh 7.8t 3 & TAE.
#2-8. DACHILE| iR
AR iR f5BHA
Vbpa UL YR N, B HYR
Vssa UL YR N, DL E YRR
VREF+ DAC ES%HE BN, WRHIESE BT
2.6V < VRrer+ < Vbpa
DAC_OUTx DACx il RO e
TE{FHEDACHLELET, GPIOIT (PA4X| R DACO, PA5XIRMDACT) MALE AL,
2.4.4. USB Hi%

GD32F4xx % 4IMCUA M USBH: 1, HoA—ANUSBFSH: M, 75—~ NUSBHS#: 1. USBFS
BE T AWK 2EUSB PHY, Jf HAH G ESMBPHY S . USBHS J4MHIUSBYHE =
(PHY) 24t 7 —AULPHEM, FEHHWAE 7T —AWEK2HUSB PHY. BTl X140
BAE, ABRFEIMTHUSB PHY; & HAMEEIEULPI PHY, USBHSSCRE K IHE B A &
#. USBFSH: 1 5USBHS#: 1 A 7] — /4= USB PHY.

USB 3 ZE SR i fok FE AN T-500ppm , P 5 A 8 AT E TE 3208 B RE RS 1, BT L U6 FHUSB
T RET A A1 S A B A YR A R A U S B B B e

GD32F4xx #%|USBEE AT ¥ i HUSB device, X Al # il AUSB host. ¥ il ADevicel), 1R
PA9#: £ VBUS I, DPZ A #h#1.6K LR BB ; R PAQ AR EVBUS L, #EALE
USBFS_GCCFG#i 745 11 VBUSIGE il i1, 34 USB_DPHHELE n AN 41 . 5K - hr FLfH, A4S
Bic B 1% 25 17 %, IAUSB_DPHE L 75 B AME1 5K L Fi il

FEBLH BRI, Oy THRTTUSBIIESDYERE, USBARTE i i i1 BH 78 75 H b 1 HL Bt

21
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& 2-20. #:# USB-Device % i

PA9 00

VBUS
PA11l 50 Q

DM
PA12 50 Q

DP

X— D
GND
GND —
| Shield
C
UsSB#M

##: R=1MQ, C=4700pF.

& 2-21. #:#H USB-Host &% i %

+5V
47 kQ
470 Q 10
Q3 (
VBUS
PA11 50 Q
DM
PA12 50 Q
— 71— DP
X—1 D
1"
GND —
Shield
C
usBE:O
GND

#FHE: R=1MQ, C =4700pF.

2.4.5. Standby 15 = re BE B 2%

GD32F4xx 41 3 = MR IIFERE, 70 O BEIRE S, IR FEMEIR B AN, Horh Thie
I 2 Standby R AU R, AR T AR AR 275 0 e B I 8] /2 B K 1Y) . M Standby 45 2 i i)
I WKUPS] B THR R, B TG 75 A E X M GPIO, X F L B PMU_CS % 17 4+ HLIWUPEN
REBIAT o 55k N2 WKUPHRE 5] 125 HL BT F

22
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K] 2-22. #:# Standby SRR 5| B EE BT

Voo

T

Wakeup

PAO

10 kQ

R A B BT I 7 2
Th#E.

il

» WKUPS| Al %5 Voo B A R A7 85 B BH, 7T RE 2t Ao Y

2.5. TR %

GD32F4xx 741l P9 1% 32 FE S TAG T 2 11 5 SWD b 1. JTAGH: FIARME 20414511, Hrhis
RAE T8, SWDE: AR NS, HA2iE 58 0.

HE: 2005, WAL D oA APU/PDREE, Ho:
PA15: JTDI_EFifks;

PA14: JTCK/SWCLK FHifist;

PA13: JTMS /SWDIOM it

PB4: NJTRSTH Lfuifks;

PB3: JTDONF = fiia.

£ 2-9. JTAG T ARE O S

#HThRe GPIO %1
JTMS PA13
JTCK PA14
JTDI PA15
JTDO PB3

NJTRST PB4

23
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& 2-23. #:# JTAG B4 SE ¥t

VDD
10 kQ
Voo |
VDD T VDD
JTMS PA13
JTCK PA14
JTDI PA15
JTDO PB3
NJTRST PB4
RESET NRST
GND GND
10 kQ
JTAGO GD32F4xx
GND
% 2-10. SWD THiFRZE O 48
ERIThRE GPIO ¥%iH
SWDIO PA13
SWCLK PAl4

24
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K] 2-24. #:¥ SWD B4 5%t

VDD
-[|]-10 kQ Voo |
VDD -|- VDD
SWDIO PA13
SWCLK PA14
RESET NRST
GND GND
swbDO 10k l GD32F4xx
GND

A LUR JUR 7 20rT AP s SWD N OIS E T S, 390 NPTt aE
1. SFSWDH/MES5LKE, HIF15cmLLA;

2. ¥ SWDWHH L FGNDL g NiAE, 2ifE—itd;

3. 7ESWDWIR{E 525t & I JL+pF /N2

4. SWDWR{E T LTREIOHE AN100Q~1KQHRH .

25
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GigaDevice
2.6.

SE R BRI

[ 2-25. GD32F4xx #e# 5% R E B ¥t

1VEA
‘4‘9 g |5 5
<@ oz Zoo
o o Pl
EAEt } aan > m mmm S10d e —er—
| — (33N & m% ¥1ad
S ©°  gad 2
eng+ IaA m Z zad
- TIad
Eng+ ["aan 01ad 9
.___Hm“ﬂm? 6aq | 6.0
8ad c
ene+ 0" QA 1ad — ano
i " MMM_ d aons [
EAE+ b_AaA yad d =
| 5 SSA £ad . 0
enet "qan T4 d e
i m ) REE o
12
EAEt _aaA 1N07Z050/810d | cxwm
| A NI Z2050/mdd |20
€10d =
U s
S13d oy LR EAEH
T B 4 T
= E13d 60d [0
T 13d 80d <
5 T13d 10d —
3 o34 o d
Fi 3d $d —
a3 d -
" = JEX £d 2
T o 3d d 5
a4
Y10 == €10 == 10 == 10 == 010 =5 £3d g
Z ed —
JEERA7a [ —
ASEH 0ad |
E] 1d T M0 350
£ ST
= T4d L
= leTdd T Y
2 [TT4d _
3 T4 T N 350
E oo T ano
i — =
dot/ncs v o
Ad 9
i &
o] £ o
ano _ ones W 1NQ 2EJS0__Grod )3d m
NT 2950 +10d . g
ZBOL Sod__zer_[rod 2
k5] 19d__6l
Tor—ger e v
fod 1 [ 4
VRl BAA Tiod__var_|5¢ T 1z
= Tdt 019d__Sar o
694 72T _|oa]
NTOIN0S 89d
el 15d
510 Faneg enet 95d d
$5d o
e+ | Jiano d
! ¢ o £od
IEN LVEA 118 ASER t5d 8 [ S
<o <S¢ << <9 << <
B 8% 83 82 85 82 8
19 LIy OO NG  IENOO
09d % oo loln A 162 KW 8
9LZXYAZEAD TN 2 (95 |48 (4= |g8 n_ B

ENEFTENEFZENEFZEAE  ENEFENE+
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3.

3.1.

3.2.

PCB Layout #&if

NEMCUR TR E T LEMCYERE, MY Z 5 IS RC &S oA fHERE, £PCB Layout b
WREREE. O, XA RO, REEN A GNDJZ AL i = FIPCB BT
KPR DR AP INEMCHERE . WERZFAFARVFRIIEOL T, JeiE SRS I GNDJZ A L 5t
JZ, WM E LRI — A R4 gt At i it , QSR ERFMCUT 7 GND V1 1 58 B 5%

A KIPRE A AR TN T, 72 REHEMCUIZL 21X L5 TP .
HIEEHHEE
GD32F4xx Z 41| FL 54 Voo Vopa. VRerSE i HLIHI, 100nF 2245 L 28R H B %MLCCRI ], H

BLLRUEAL B ] Aeth 52 A s o . FRUEE 2R B R BTG 40 FiLA 5 FE BIIAMCUHLYE 5| A, 2
WAL I SR I HE ZS PAD AR T Vialf) 2 Layout

& 3-1. #EFREIRT WA Layout it

il

B o L B

GD32F4xx & 5|5 i g HXTALFILXTAL, Z5R I e % (AL 3G SR ol 6 A 5 45 ) FEIEMCU
b s ECE, R EN A EL B GNDaER K.

27
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GigaDevice
& 3-2. HEFERTBRSI B Layout Beit (TR &E)
1. SRR EFEIEMCUR PN, DURCHE 2% R E5EIT Gk,
2. EAHBRRESMCUERE, EERREAETR;
3. P HLERPCBIX S S 257, ANEARAT 5 G R E L
4. RINEL SRR A3 K e o A 2 )83t 1 I o ot A P
5. WMEPEAT AL, DUE BB ROIOCR .
3.3. AL

NRST:£kPCB LayoutZ# 41 F

3-3. ## NRST 4k Layout #tit

Reset REC16

QEJ

N\
/

K1

HR: S HMEHASR A EEHSEITMCU NRST S M, HNRST 4R 57t 25 5 3 XU 25 £F
Mt E RS, KA ARVEIE, SOFKNRSTEL M AT, DLk 25 4 (4 57 iR -

28



e

GigaDevice

ANO056
GD32F4xx & ¥ K e

3.4.

USB HiB%

% T-GD32F4xx 2 #IMCU USB FSHELAHDM. DPHRZ /05 54k, X TUSB HSHiHe, &
SN FEEPHY J, PHYS A 25 HDM. DPWIR £ /0 (5 548, I PCBELR B Mk Bt
900hm, %/ EL /™S KEE MMk E, AREMELEE, WENEKESEAZK,
AIAE 2 FH I T 264 M= 2 . B TREBIICEC S RS, A IBCULAC f PH 2 1 50Q /5 A7 BT

DM. DPESELSHEUIR:
& 3-4. #% DM. DP Z4rE£L Layout #it

##: R1=R2=50Q, R3=1MQ, C =4700pF.

E%:

1. AR ERIE R, AR 7 A 2B s

2. MUR&HIZEL, —XENL EREAIBEE IS, HifEXNRSE
3. WMTATIEL, PRIEMIRZCEHEME, #%90°. JBE45°EL T

4. EEL LA EMCEEET, Bl s, W E MR AR R N

XFTUSB HSELLE, MCU54MEHS PHY 28 fEa & 515 S skl L b R EER, FEMIEE
LAMAFIALEE, ZHUT
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& 3-5. #:#¥ MCU 5 PHY Layout #it

HHTHR R
= 1

o=

Kl L2 TMCUS5USB HS-PHY 2 [H] (1% 2k, HoAth L B8 A 221 5
i J R ICEHE, USB HS-PHY S 5MCUZ R & %%

ﬁgﬁt
1.
2.
3. Mgk, UMESLP KN REKE VAR, HHME 52l e LA LRI,

3.5. BGA 3351 5 H

%t TGD32F4xx R HIMCUH 4 A5 /7 /EBGA176(0.65mm Pitch)®t %4 5BGA100(0.5mm Pitch)
BEE, FATHERE LU RELHIN S B 7.
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& 3-6. BGA100 &35 i HH 5 R

X 1-0.5 mm PitchfIBGAE %, #7 ¥ BGAM AL K/N% E 790.25/0.35, i fLERAE A DL A 2 i 2k i
3 milsf, 7T LA HIDog bone B fi th, i tH )5 1 £3-6. BGAL00E/ 249 45 1 7 =0, i LEE
FEAE A B84 .5mil; (H R AR 226 PCB#ilid i T2 BoR B, -5 PCBH i i 4 3l Ji5 F HEAT A
2, EHER LEIAARER, Xt BGAR R AT #EH FLLA K B AL .

& 3-7. BGA176 &35 i HH 5 =

000000
000000
000000
000000

00000
00000

0 0
o 0
(o o]
o0
0 0

*+F0.65 mm Pitch (1) BGAZ] 25 Hi: 375 F M0 15 B 4 mil2k 95 2635, (A 8/12 mil (Z& Pt f i
K, 8M13milZre], KF8M13mil R~F, 4milkiaskiiikbisl) ST R, BHEn &
3-7. BGAL176 H/ E #7557 A 7 A, L FLERIE S 25 6. 2mil,
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4.

ES YL

GD32F405xx/ GD32F425xx #4343, 70 ILQFP64. LQFP100. BGA10041

LQFP144;

GD32F407xx/ GD32F427xx & 5|3t 55 . LQFP64. LQFP100. BGA100. LQFP144

MBGA176;

GD32F450xx #5134 A 3fhf 230, 707 ILQFP100. LQFP14471BGA176;

GD32F470xx & 5|3t 4R 3K, 2 51 ALQFP100. LQFP144. BGA100F1BGA176;

R 4-1. HEMSYH

Ordering code Package
GD32F40xRXT6 LQFP64(10x10, 0.5pitch)
GD32F42xRXT6 LQFP64(10x10, 0.5pitch)
GD32F40xVxT6 LQFP100(14x14, 0.5pitch)
GD32F42xVxT6 LQFP100(14x14, 0.5pitch)
GD32F40xVxH6 BGA100(7x7, 0.5pitch)
GD32F42xVxH6 BGA100(7x7, 0.5pitch)
GD32F40xZxT6 LQFP144(20x20, 0.5pitch)
GD32F42xZxT6 LQFP144(20x20, 0.5pitch)
GD32F407IxH6 BGA176(10x10, 0.65pitch)
GD32F427IxH6 BGA176(10x10, 0.65pitch)
GD32F4x0VxT6 LQFP100(14x14, 0.5pitch)
GD32F4x0ZxT6 LQFP144(20x20, 0.5pitch)
GD32F4x0IxH6 BGA176(10x10, 0.65pitch)
GD32F470VxH6 BGA100(7x7, 0.5pitch)

(Original dimensions are in millimeters)
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202244 H 20 H

33



‘, ANO056

GigaDevice GD32F4xx /% @J ﬁﬁﬁ:ﬁﬁﬁﬁé

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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