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2.1.

2.1.1.

BT

HLR

GD32F30x/GD32F403 # 41 Voo/Vooa . 1 HL JE 16 Bl & 26 V ~ 36 V. 1 & 2-1.
GD32F30x/GD32F403 % 7| I JE B i 71k, GD32F30x/GD32F403 £ 51| 3 £ 45 =A™ Ha i,
AF5Voo/Vopalk, 1.2 VIR %115, Voo/Vooadd B IR B4, B 7EVoo/Vooalll FHk AN T —
ANLDO, HISRAN1.2 VISt . 25 0k ft fi Veak A 3L FELYE ) 4 4% Power Switch 5] 46 H Voo sk
Vearfih i, 4Vop LR G I, FLJE D) #3817 DKL 80 381 Fa PR D) 45 B Vear 51 B, GR35 b
Vear5| i CHEIt) fHEH .

& 2-1. GD32F30x/GD32F403 &%) FL BB W%

VBAT | X f===-==————mmmmmmm o= - ~Ov,
[Cotm
|

Vob | X p-=—=————-—---- B -0 I
|
[
|
]

| _Veak| Backup Domain

Power Switch

3.3V ’ LXTAL H BPOR ‘

PAO Eﬂ VK WKUPR { RTC H BREG ‘

PMU
NRST Eﬂ WKUPN iy

WKUPF [«—-SLEEPING—{
FWDGT &SLEEPDEEP—:j Cortex-M4 ‘

’ HXTAL ‘ ’POR/PDR‘ ’ LDO ‘»* ***** = ’ AHB IPs ‘ ’ APB IPs ‘

Voo Domain 1.2V Domain

Vooa Domain

’ IRC8M H IRC40K H ADC ‘

3.3
VbpA Ezl» -=

’ LVD ‘ ’ PLLs ‘ ’ DAC ‘

LVD: A EAG I % LDO: LR if47 4% BPOR: {4k b i 547
POR: I-Hi 511 PDR: {5 FL 5 fif BREG: %} % {7-4%

e

AL R VEREN1.8V ~3.6 V. N T ARSI A A8 MIRTCIE® T/, Voo XHIKF, Vear
B RHAT DLE R E Wb B R HA A YR A L, (H S Vool NG, BN Vear® BET 4030 e jth 25
LR, Veakid 2 HVopfiL .

I RAN A B AL AR, E O Vear ] BHE L 100nF FLZ 4 b S 32 2 Voo 51 L .
FEE: WHEVearB &S, MCU_LH j5Power SwitchJTF 52 Veak ) EVop k2=, EEEH N &

6



GigaDevice

ANO053
GD32F30x 1 GD32F403 &5 {4H & 57

2.1.2.

2.1.3.

Voofit H 45 Backupi .

Voo/Vopa IR,

Voo/Vooa LA B T &m0z S FTE XIRAE L, 5 Vopa A% T-Vop, ZRPE 2 A1) &
ZEABEHIE300mV CES N i Vooa5 Vool it 1 521 W IEH) . NS, Vopar] Bt 4h
U B B R = Vop, HN FIVssall i 4 e BB CF s 2, 18130 Q s PH B i Bkas) &4
£ Vsso

N T HEE ADCIHIEE RS BE, JAVopa 7 At HE ] AR I FE A BB I ik . fE R L EF L
NADCHAT T VRer 5| Bl (2.6 VSVREF+<VDDA, VREF-=Vssa)o

B 100K UL b 5] 2ES & A Veer« M VRer-, Vrers Al LR AMB S HYE, WA LIEES
Voba, VRer- U AUEHF|Vssas

B 64 LUF 5 i JoVRer FIVRer-,  HAE P8 BLZE 2 VooafiVssa, BT A B4 L)
Vopafit i (f2.35ADC/DAC).

(3N any
ARG ERSE (R, TR A R (0 I 4 B B G 2

B Vool A HLZE (N*100nF /i & LA+ AN T4 7uF %S, £2/b—/ Voo ifi ZHE A/
T4.7uF A FIGND, FiAtVoos| H#£100nF);

B Vooalfl L ZAMERZE CEI10NF+1uF R B

B Vears| L FUERE ST (1.8V ~3.6 V), MFKA IR, 0K Vear 5| iHIE
1 100nF L 7% 3 5 2 22 Voo 5 AL 5

B Veer+ 5| T LB E 2 Vooa, WHERVrer T RIS FE B (2.6VSVReF+<VDDA,
VRer-=Vssa), WAZUTEVRer+ 5| I A0t 82 10nF+1uF B B HLA



e ANO053
GD32F30x 1 GD32F403 &Ryt {4-H & e rg

GigaDevice

& 2-2. GD32F30x/GD32F403 R AL B it

|
VDD
- Vgar
Vss
N * Vpp
4.7 yF + N * 100 nF
Vss
VDD
T
Vboa
1pF Vssa
VDD
T
VREF+
1uF VRee-
= GND |
GD32F30x/GD32F403

HR:
1. AT A EELT S % M Vop. Vobas VRer+ Vear| JIE -
2. Vearn[ EFEEHEEE S Voo, WA DURYESZ IR ERE S 458 st 25

2.1.4. B K& HIREE

GD32F30x/GD32F403 R4 E A= Hl B =ME N HIEEN .. RGEEMMSHIRES . HIF
BN EANL, BIEE SN B0 TS/ TE 24t HEMRSEEM S RET, NRSTS
HEF—MEHRT, HEEENME R . MCUTLIEPAT A RE, 7T LA L =3 25 M MINRS T IV K
HIWS A REA —EREEFA.

O N EREERL POR/ PDR ( EH/ir A BEE, FHT K Voo/Vooa - 1E L AR T4 5 BAE

7 A FYR S AL AR 5 S AR A A I AN REAN R T o Vpor s b AL BB AR, MR 2
N 2.6V, Veor Ronis LEALBIME L, SAEZ0y 1.8V, B L Viyst [HZ] 9 600mV,
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A 2-3. LH/HBEEMEEE

A
Voo/Vbba

VPOR

VPDR

\

FIR AL (RE-FH )

LVD 1 Zh g2 Voo/Vooa A& AR TR R IRE (2.2V~2.9V), ZREHH
TR 2 A7 28 (PMU_CTL) (¥ LVDT[2:0]A7dk 47 AL & . LVD it LVDEN B {ffg, 7T HiE
REFGFAAHPMU_CS)H i) LVDF R /MK E R BHIL, ZF I E#ESE EXTI 125 16
2, AT LUl AL E EXTIEE 16 4= A AHR . (LVD H I E 508 T- EXTI 28 16 2k
) BT BRI E D . IR Viyst fH 100mV.

LVD 376 2 MCU HIJRAZ BISMERT- 0, ik AL i kg, BATATIEE LVD i B AR
R GZBE KT PDRAE), —BHERERNZBRE, LVD HWATIF, FILE T ek U i E
MR, B MCU R A Fuft 7

E2-4. LVDREFE A

A Voo/Vopa

LVD B

\J

LVD#HY — [ """

A&, MCUSE A AT LU A ) 2 /7 23 RCU_RSTSCK (0x40021024)K 41 Wr, %25 /ies RA
BN ARG RbR AL, BTUAE R, B EAR S, B RSTFCEHIALIE R E
fitrid, HRERAEFR IV EA S IHAD S AL EER, 7 R HEI{ERCU_RSTSCK&F 788 FH A B
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& 2-5. RCU_RSTSCK #7752
3 30 29 28 v 26 25 24 23 2 21 20 19 18 17 16
LP WWDGT | PWDGT SW POR EP
Reserved| RSTFC Resened
RSTF RSTF RSTF RSTF RSTF RSTF
r r r r r r n
15 14 13 12 " 10 a8 7 6 5 4 3 2 1 0
IRCAQK | IRCAIKE
Reserved
STB N

MCU N #B SR AT b HL/ s FEU A e, AE BETH AR R AT FELIS IS, NRST A AL ZR 2L E — AN
(M RAE100nF), HHERNRSTE II_E AL AE £ — A 2/ 20us IRk e, SE A 2 R AL

& 2-6. RGEEALrAHE

VDD i VDD
! External reset circuit
: 10kQ Rey
i | NRST
K 100 nF
GND :
"""""""""""""""""""""" GD32F30x/GD32F403
& 2-7. HEFSIERE AL BB
VDD VDD
External reset circuit '
: 10 kQ Rey
: NRST
K q 100 nF
G&D :
""""""""""""""""""""" GD32F30x/GD32F403

ER:
1.

W LR HIFHA0KQ, AU AMES B B 10kQ,  LAMER R T I 2 S EUE i LAER:
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2.2.

g

3

2. HEIEFHBELN, TTENRSTE AL HCE ESDIRY — M

. REMCUNMAEEIFPORMHLER, IHERSMETAINRST & {7 FH 7 i i

4. WERMCUJEZEhSH (T HEEEhE), Nd S IMNRSTX A E, FKMCUR NS
I T, ET bR R X

b

GD32F30x/GD32F403 &% N # A 52 4% M 4h R4, " LMRIEARIN S S, &HFEERN
B, IS R

4-32MHzH M i i b AR 5 2% (HXTALD
8MHz P & = i RCIRE % %% (IRC8M)
32.768KHz/ MR IGid s AR % %% (LXTAL)
48 MHz i i RCIR & %  (IRC48M)
40kHz N #IGERCIR 4% (IRC40K)
PLLI 5 AT %EHXTAL. IRC8MEEIRC48M
HXTALR & o] s 45

GD32F30x/GD32F403 £ 51| 1] 43 GD32F303xx £ #1177 i . GD32F305xxfIGD32F307xx % 4
TP S AIGD32F403xx 2 5177 il . GD32F303xx £ 417 it ILUSBF St flIEthernetfbith .
LQFP483) 2 7 i IE SDIOFIEXMCH e . LQFP64 3 24 7 it ILEXMCHE B, I b i 41 &2-8.
GD32F303xx & Zh1 618117~ . GD32F305xx f1GD32F 307 xx £ 41 filt 4 il 25 R A ELER T 7= i
B4 USBFSHHL, HHiGD32F307xx £ 41i8 1L & Ethernettii b . LQFP64:E] % H B AL 7 1 G
EXMCHiH, ¥ 1.GD32_Series_of MCUs_Selection_Guide . T ™ it i) i b 4 11 £2-9.
GD32F305xx & GD32F307xx &A1 8817, GD32F403xx A 417 it iSDIO. EXMC.
USBFS. HHLQFP64E %577 i TEEXMCHLE, I i 1 &2-10. GD32F403xx & F)/AT £ 54
7No
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& 2-8. GD32F303xx Z 51 i 8h

cTC
CK_IRC48M
< cKk_cTC
48 MHz
IRC48M 48 MHz
CK48MSEL
USBD b CK_USBD
— Prescaler
1 (to USBD)
LLr
scsito] 115225
N CK_I2S
CK_IRCEM = >
125 enable (10 1251,2)
8 M AHB CK_AHB N CK_EXMC
IRC8M Prescaler  |120 MHz max| _|_/ — -
+12..512 EXMC enable (10 EXMC)
PLLI
< HCLK
CK_IRC48M PLLSEL PLLMF -
AHB enable (to AHB bus,Cortex-M4,SRAM,DMA, FMC)
or 2 ok st
4-32 MHz |4 +8 — -
HXTAL | | (to Cortex-M4 SysTick)
PREDVO FCLK >
CK_HXTAL (free running clock)
| gy ) L -
SDIO enable (to SDIO)
APBL CK_APBL
Prescaler PCLKL
12,4816 0 APBL perphertls
ipheral enable
TIMERL,2,3,4,5,6,
11,1213 11(APB1 CK_TIMERx
prescale =1)x1 TIMERX
else x2 enable to TIMER1,2,34,
32.768 KHz CK_RTC 5,6,11,12,1
LXTAL oL
(to RTC) APB2 CK_APB2
Prescaler
10 +1,24,8,16 120 MHz max
pheral enable
RTCSRCI[1:0]
40 KHz ol CK_FWDGT TIMERO,7,8,9,10
IRC40K (APB2 prescal
(to FWDGT) i :l)f'('lesc € CK_TIMERX
TIMERX
else x2 enable o
TIMERO,7,8,9,10
oxx NO CLK
ADC
100 CK_SYS Prescaler ADCPSC[3]
EZ' CK_ouTo 101 ———— CcK_IRCEM 24,6812,
110————— CK_HXTAL 6 0 CK_ADCx to ADCO,1,2
ui———2 }—cKkpLL
- J 40 MHz max
ADC
L Prescaler
CKOUTOSEL[2:0] 5,6.10,20

12
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& 2-9. GD32F305xx & GD32F307xx &%\ Bt 8h A

ctc
CK_IRC48M
‘—_D£>
48 MHz
RCagm [ e M
CK4BMSEL
USB OTG CK_USBFS
N 1P 'f;cza‘ze;. (to USBFS)
scs[1:0] 1522
CK_IRCBM
& Mbiz AHB CK_AHB oK BXMe
IRC8M K _SYS Prescaler  [120 MHz max )} = >
Hzmax | .15 512 EXMC enable (1o EXMC)
PLLI
CK_IRC48M [

PLLSEL

PLLMF

PREDVO

PREDVOSEL
CK_HXTAL

PREDV1

CK_PLL1

E CK_I28

| 12S1/2SEL
PLL2MF
32.768 KHz o CK_RTC .
LXTAL (to RTC)
10
RTCSRC[L0]
20 Kz [1:0] CK_FWDGT _
IRC40K (to FWDGT)
00xx] NO CLK
0100 CK_SYS
Eg - CK_0UTO 0101———— CK_IRC8M
0110 CK_HXTAL
0111—-— CK_PLL
1000} CK_PLL1
1001} —-— CK_PLL2
1010f EXT1
011 CK_PLL2
CKOUTOSEL([3:0]
I}g BCK,MACTX

Ethernet
PHY

MII_RMII_SEL
CK_MACRX

23

CK_MACRMIl

HCLK

AHB enable :l : (to AHB bus,Cortex-M4,SRAM,DMA,FMC)

I ck_csT

8 >

|| (to Cortex-M4 SysTick)
FCLK .
(ree running clock)
APBL CK_APB1

Prescaler PCLKL
124816 60 MHz max

to APBL perpherals

Peripheral enable

TIMER1,2,3,4,5,6,
11,12,13if(APBL

prescale =1)x1 TX_DM»
dsex2 enable to TIMER1,2,3.4,
56,11,12,13
APB2 CK_APB2
Prescaler oLz
+1248,16 120 MHz max

TIMER0,7,8,9,10

Peripheral enable

if(APB2 prescale

i T_Dm,
else x 2 enable to
TIMERO,7,8,9,10
ADC
Prescaler ADCPSC[3]
+2,4,68,12,1
0) CK_ADCx to ADCO,1,2
40 MHz max
ADC
Prescaler
+5,6,10,20

13
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2.2.1.

& 2-10. GD32F403xx &% it &b H

1000 CK_PLL1
00— 72 }—ck pLi2
1019 EXTL

o11] CK_PLL2

CKOUTOSEL[3:0]

AN R AR B (HXTAL)

cre
CK_IRC48M
< CK_CTC
48 Mz
IRC48M B M
CK48MSEL
USB OTG CK_USBFS
— Prescaler
(I, 115225 (o USBFS)
SCS[L:0] 3354
CK_IRC8M
8 MHz AHB CK_AHB CK_EXMC
IRC8M KPLL K_SYS Prescaler  [168 MHz max —
168MHz max | .15 ‘510 EXMC enablé (to EXMC)
PLLPRESEL
CK_IRC48M 01 1 Hewk
AHB enable (to AHB bus Cortex-M4,SRAM,DMA FMC)
cK_csT
A Montor (to Cortex-M4 SysTick)
FCLK
PREDVOSEL
CK_HXTAL (free running clock)
APBL CK_APBL
— Prescaler PCLK1
+1,2,4,8,16 84 MHz max 1 APBI perpherals
Peripheral enable
= TIMER2356,11,
x89.10..., | | ck pri1 12,13 (APBL
14,1620 oseale <10 T_Dm,
PLLL else x2 enable to TIMER2,3,
56,11,1213
n23... PLLIMF
oy APB2 CK_APB2
x8.14,16, | cK pLL2 oz ] FPrescaler - PeLkz
PREDV1 18..32,40 - +1,2,48,16 168 MHz max T0 APB2 perpheals
PLL2 Peripheral enabl
12S1/2SEL erphermienable
PLL2MF T'\(nﬁsszolss,;o
(/128 |1 ! prescale
L CK_TIMERX
else x2 TIMERx ©
32.768 KHz CK_RTC
o enable TIMER0,7,89,10
LXTAL (©RTO)
ADC
10 Prescaler ADCPSCI3]
42468121
6 0| CK_ADCx to ADC0,1,2
0Kt RTCSRC[L:0] CK_FWDGT - ) 40 MHz max
IRCA40K ADC
(to FWDGT) L——  Prescaler
+5,6,10,20
00x NO CLK
0100 CK_SYS
E;' ckouto  |o1o1 CK_IRCEM
0110f CK_HXTAL
L e — I S

4-32MHZAI 0 i de iR 5 4% (TCUR AR PN R HR ARG HEM Bl 120 e S 1) i AR
IEEITHXTAL S| BEBCE , A8 A2 422 1) 4150 P BELRITITC . Hh 25 A ZBUAR 40 BT S8 38 (10 R 3 2% 2 B0k 1
H ., HXTALE R LA F 55 4 N B A R N R (1-50MHZ A I8 RS ) . 553 %I,

G582 0SC_IN, OSC_OUT{RFFETRA, #fF I FZ4THFHXTALYBypasshae (ffifE

RCU_CTLH [lIHXTALBPSAHL ).

2-11. HXTAL 4N B &4 . %

GD32F30x/GD32F403

OSCIN OSCOUT|

i

Crystal

C

=
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2.2.2.

& 2-12. HXTAL M54 B %

GD32F30x/GD32F403

OSCIN OSCouUT]

S e

¢

i 55 %A NBT, (55 WOSC_IN#iI N, OSC_OUTIRFFEZIRE:

FKFAMFICHL A ZE RPN S HE A C1=C2=2*CLoap-Cs), HHICsHPCBFIMCUS|

AR B Y, BURME N10pF. HEFE I F AN o ANy, B 5 AR 47 3 R 5 /£ 20pF

FEATH, IXFEANES T IURC 2R C1 I Co L A E 920pF BIF],  H.PCB Layoutif /& AJ fg i/ H

SET AR 51 A,

3. CsHPCBHELKIC pin BRI AL, ik EMCUMIT, Csili/, KZBK. Fril,
FESEBRIL A, 2 it iR BEEMC U 3 35 dv AR AR S 8 I, T3 249/ S UL PG FEL 2

4. AN EDE SRR, BAE R IR FERAMQEERE,  DLEAS dn A 525 S 4R

5. KEEE: AMEAT IR SR> SN TG YR AR > A HBIRC8M;

6. IEHMEAIAURIR, 177 Bypass, LI ZR i HF A T0.7Voo, 1% HF A K T0.3Voo.

AT ITBypass, A7 5 il Hi% (10 H5% M 1 1 22 SRk 2 ROR AR

NP OOE

MR A AR ARG I B (LXTAL)D

LXTAL i A& —4~32.768KHz IR A d i (IR gD, REfE NRTCIEME— MEIhFE H &
A P [ B . MCURIRTCREHAN T — T B, FEE &2 3 Mkt gE . ISR 25 DL & PCB
MRS, W AR BRI B AT KGR, R R, UK PCA 38 & i A i AT IR
JE, B TIMERRX LXTALBEAT I HE, R AERSAETSHL I ERTCH /0 S ar 47 25 - LXTALH AT BASZ
FEos gt e N CHESIRS), 7T LLE Al E RCU_BDCTL L IH [FLXTALBPSAH. K f# fig -

& 2-13. LXTAL 435 544 B 2%

GD32F30x/GD32F403
OSC32IN 0SC320UT

Crystal

C:

C.

“}-i
z |
lw)
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2.2.3.

& 2-14. LXTAL #}EBHop B %

GD32F30x/GD32F403
OSC32IN OSC320UT

S e

¢
1F 55N, 55 MOSC32_INHi AN, OSC32 OUTIRIFE T IRA:
FKFAMFICHL A ZE RPN S HE A C1=C2=2*CLoap-Cs), HHICsHPCBFIMCUS|
R, SUW{AE2pF-TpF 2 [H], @ LASpF NS HE 15 . % FH AN S AR I
REIE RS E BB ARAE10pF 2 A1, XAESMI BT EEIUAC L 25 C1 A1 C2 FL 25 E S 10pF RIH]
H.PCB Layoutt /& 1] BT #5210 9% 51 s

3. HRTCIEFEIRCAOKIE N i, F HALTH Vearsa Az L B, an Rtk MCUs L, RTC
ST, B BHE, RTCE Z AU 4k 8 Bt i o 5 B 75 22448 FH Vear
HRTCHLHS, RTCAIREIER TS, RTCAUELELXTALIE JH i,

NP OOE

i eriHEE 7 (CKOUT)

GD32F303xx 2 #IMCU, A DL i it & i % 25 77 28 RCU_CFGO) CKOUTOSEL[2:0]fZ ik H A
&) (I S5, AR I GPIO S| IIPAS T Bt B o 8 Fl shRe de i gk #1015 5 . fnZ2-1.
CKOUTOSEL[2:0]Z#/{775

% 2-1. CKOUTOSEL[2: 0] fir

CKOUTOSEL[2:0] A YR
0xx TCHT g H
100 CK_SYS
101 CK_IRC8M
110 CK_HXTAL
111 CK_PLL/2

GD32F305xx/GD32F307xx/GD32F403xx % %1l H Bt AU MCU , w1 LLiE it Bt B i B 75 77 8%
RCU_CFGOHJCKOUTOSEL[3:0]f ik A H f A 45 S 4, AR IGPIO S| HIPAS T Z it B
NE R D Re RS B IR FERIE 5. W.22-2. CKOUTOSEL[3:0] 7 #/ (/7 -

16
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GigaDevice
% 2-2. CKOUTOSEL[3:0]##Ifr
CKOUTOSEL[3:0] R ERIR
00xx T st b gy HY
0100 CK_SYS
0101 CK_IRC8M
0110 CK_HXTAL
0111 CK_PLL/2
1000 CK_PLL1
1001 CK_PLL2/2
1010 EXT1
1011 CK_PLL2
2.2.4. HXTAL B8 I8¢ (CKM)
VB I 4% ) 2 A7 2 RCU_CTL A (I HXTAL 5 W 40 5 B8 7 CKMEN, HXTALA] PAAE BE i 4f
WINEE . 1ZIDRE T BEAEHXTAL S 3D 2 IR f5 i BE , fEHXTALfE 1E f5 22 1E . — B HXTAL M %, HXTAL
B E s AL, ek A A A7 28 RCU_INT A i HXTAL K % B 28 b S AL CKMIF 5 B Az, 724
HXTALM R S X AN 51 K% 1 BT A1 Cortex-M4f AN il B il BTNMIAHE
VR WEHXTALBEVE RSiHT 8. PLLERRTCH &hE, HXTALHE STk EIRC8M Ny & St
IR, PLLE A B 3h28 1k, RTCHIN s it & .
2.3. =R

GD32F30x/GD32F403 & 412t =F 5 57730, 7J L@ BOOTOMBOOT 1 KiFEAT #H IR ML & -
FA 7 AT LARC B BOOTORBOOT, #HAT LA B RG H A, MM o Bk . AT,
BATH PR, BOOTOAREE S, @iiEid —/M0kQHEFHEIGND; iz47System Memoryidt 17
FEFF B, HEKBOOTOE:E, BOOT1HAK, HHisee, FRBOOTORAK I A GEiz 47
FREF; SRAMBUTIEF 2 H T lRsIRE .

ik A\ X (1) Bootloader 17 JUL 7E & %t A7 fits &5 8], JH T %t FLASH 77 fifg #s MEAT E ¥ s 8 . 7E
GD32F305xx/ GD32F307xx/ GD32F403xx 4 % ', Bootloader] LLifiit USARTO (PA9 and
PA10), USART1 (PD5 and PD6), USBFS (PA9, PA11 and PA12)#14} %52 H.. fEGD32F303xx

(Flash<512kB) # # ', Bootloader ] LLifi it USARTO (PA9 and PA10) FIANAAZH, 1F
GD32F303xx (Flash>512kB) #% %1, Bootloaderr] LLif i USARTO (PA9 and PA10) USART1
(PA2 and PA3)FIAM A2 H.. HAK[K) 41 2£2-3. Bootloader X 7 ££/7.

17
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A
GigaDevice GD32F30x £l GD32F403 & 4|4 KT8
% 2-3. Bootloader * &N
MCU # & Bootloader 32 H#O
USARTO (PA9 and PA10),
GD32F305xx
USART1 (PD5 and PD6), USBFS
/GD32F307xx/GD32F403xx
(PA9, PA11 and PA12)
GD32F303xx (Flash<512kB) USARTO (PA9 and PA10)
USARTO (PA9 and PA10) USART1
GD32F303xx (Flash>512kB)
(PA2 and PA3)
FIEEMN R, fE—%ES MCU ', Bootloader £x[aE]I B LR A B0 (W1 USART Al
USB) Al 75 3 A3 — M2 1 USART ISP #5xX, F s PA11. PA12 H~F [l & HASRE[R]
IS A E S, [R]9 75 4430F BootLoader (1 H:Ath USART 2 111 RX 51 B _F 1t H ~F Jy [ 58 H1~F .
% 2-4. BOOT #=R
BOOT #= BOOT1 BOOTO
Main Flash Memory X 0
System Memory 0 1
On Chip SRAM 1 1
& 2-15. ## BOOT Bkt
BOOT1
BOOTO
)
GD32F30x/GD32F403
R

2.4.

2.4.1.

1. MCUIZ TG, WMEMEBOOTIRE, FMALE N G4 AR,
2. —HBOOT15| HMRASHCREER], & n] AR T HAD & .

SELSMEBEIR

GPIO H%

R34 1) GPIOH: 1 ELAE 7 2H 588 FH A N\ /i il 11, s 2 o 1 2 A3 0 22 1671388 FH i A\ 7 51 0,
4351 9PAO ~ PA15, PBO ~ PB15, PCO ~PC15, PDO ~ PD15,PEO ~ PE15, PFO ~ PF157i
PGO ~PG15, &/~ 5| JH#R AT LUB I 27 /7 88 MO il B, GPIO I [ A S5 ¥ v W, &2-16. 57410
HIBEL L1

18
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2.4.2.

B 2-16. R 10 FIRALEH

5 mﬁsﬁﬁﬁ ]
il iﬁﬁﬁ?ﬁ? /;:IIL 7
)% A IR BN vad
[59E] > o5 J
st || ]_ »
S H Thaesa -
g - T
ESDf##
V§s
A D K2 /051
% H Thie A [Q
355
i IR |
- BHAG |- N\
% |
T3 A
N s
HR:
1. 1043 A5V 52 FAESVI 52, i H IR X A 10 i 1E 5, 1 W Datasheet;
2. BVlZI0 0 BE5 VRS, @O N & N, Fh sk TAE;
3. 100 L®ENE, BIAMEXAFESMmAN, BPREARE, N T RSB —8IhEE, &l

FITA 1O 1 e B RS $0U N S8 I AR B0 82 P 75 SRORAB X AR L R 2K GRS A PR 8645 51 HR )
i 1 . 75 L ED

4. NIREEMCYERE, RAE RO L 5] B SR b4 sl 2 T i

5. PC13. PC14. PC151x =/ MO BNEE 155, i BEiiaE 1A R (3mAZLA), BLE
N AR, HTAEEREAGEHII2MHz (5K 73 Ch30pF);

6. ZHPFE—FFPINMATEE — /MO ASMB KT, $1: PAO. PBO. PCOM L =11
Hr—ANO = A AMR AW, ASSZRE =AM A b B

7. AR5V 210, A Voo HER, 7] AE< A4 BRI .

USART H.B%

JEH FEP R P WOR 23 (USART)SE AL T — AN R 36 77 (8 1) 5 A7 i 2 e b 11, 20t ] DLIE ok 4= XU

TECERT, [FD a8 107 AT 4. USARTHRHE T T gm AR (MR R AR 38, REXT RGURT
BFEAT 433907 FE USART AR R F UL i 75 R R s IR

USART MY SZHFIRAE 7 D UCA R, RS 1 — e Ho A S 7R 1) e AT B S e85, AN 2L 4k i
P, SIR, FRERUMIL, LIN, DLE DB TR . B0 SCRF 2 A3 4538 15 FIModemifit 4
A (CTSIRTS). HdlaWis ff MLSBEE MSBIT 444 . Hudi hr FIB A A TX/IRX G IS AT LAR
W E

USART 2 FEDMAINRE,  LLSE i R (1) i i 1 o

19
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GigaDevice
& 2-5. USART EE 5| li#fik

Bl KA IS

RX A BEIRHE

> it RIEHAE. 4 USART EREIE, #%

/O (R RERBED BB, BRYNE T

CK ffith FEF- R 0 13 B e AT B 5

nCTS BN Y S A

nRTS it Y e S SN
2.4.3. ADC H %

GD32F30x/GD32F403 & 41| NS T —M2fI FJSAR ADC, ‘B H ZiA18Mi@iE, nill=16
ANHMERFI2 NS 5 IR PRGSO AR R iEIE (ADCO_CH16), W5 i
1 (ADCO_CH17). il i A& AR A L IR S FE AR AL, AN IE & IS 450 8 o 2R 5 2l =
FERARIRRE , DU F— A BRI A S . N85 2% H I VRern#2 (3E T — /MR UE O LR
H(1.2V) 443|ADC, %R 2 ADCO_IN17.

RIS RS, ADCRESNTMANREE, #RFEESIREIN, nlfRe2 T HIEWES) 5] i
FIF4E, PIIE RN S VRernt AT A UE,  [OHEAP T RAE I o

WitADCHLERHT, ZiAEADCHINE AL BB A/ NEZE, B UURE —1>500pF it/ 22 B Al
& 2-17. ADC R KT

ADCR4:
R SWoo R
AIN P4 ADE
ADC VSSA
GD32 MCU

faoc = 40MHzEY, # N FHPTFURFE A o2 R Un1.2#2-6. FADC=40MHz 1 FHT-S55F SN F i
FE, NT AR, FRERES, @R E R K faoclIMiE, AR ERK
KRR, AD R B R It B N N BT, 06 IR SR T 32 ORI Sk B AR e A\ BEL 3T

& 2-6. faoc=40MHz KFEA I 5MF R BRHR R

Ts (cycles) ts (MS) RaiN max (KQ)
1.5 0.0375 0.15
7.5 0.1875 2.96
135 0.3375 5.77
28.5 0.7125 12.8

20
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GigaDevice
Ts (cycles) ts (MS) RaN max (KQ)

41.5 1.0375 18.9

55.5 1.3875 25.4

71.5 1.7875 32.9

239.5 5.9875 N/A

2.4.4, DAC H3%

GD32F30x/GD32F 403 (1) 4 75U % 4 2% 1T LUK 1 2407 1 B0 7 B0 408 1 48 v AR 51 R0 1) | s %
o BUREF LR A8 E 120 A, XA M. Y ERE T AN, DMAR 4T
BT N A T B . 7R RS, T DA F DACHT H 2 [X R A 5 ) B B
P NDACTH DA ST 5 & TAF .
% 2-7. DAC Hi% 5| iR

R Eiiip) fe52RA

Vbpa UL HL YR BN, BRI

Vssa UL YR N, AL E YRR

DAC IF% .,
VREF+ HIE HIN, WRHIESEHEE
2.6V < VRrer+ < VbpA
DAC_OUTx DACx HE % H Bl E S
EHEREDACHLHLRT, GPIO (PA4XfNDACO, PASXTNDACT) MECLE AR,
2.4.5. USB Hi

GD32F305xx/ GD32F307xx B MCU A Wik USBHE: 1, Hoy—AUSBFSHiL, USB)
W SR ik FE NS -T-500ppm, A R b AT BE TSk B FE RS B, BT AR WU FHUSBIh fig
A5 P 47038 o A B Y5 R R U S BAB B s )

GD32F303xx & 51| R it ¥ i1 AUSB device. 7E# TR, THEADPHIEL BT —A 421
1.5KK) i ffH . HEFIUSB-DeviceZ % M % i &2-18. 77 USB-Device 2 H i~ . N
THRTFUSBIIESDM:AE, USBANTEEE 151 BH 28 i FL B 5 FL 1%

2-18. #:# USB-Device &% H B

»x— VvBUS
PA11 50Q
— DM
PA12 500
- DP
L
10 X—]

GND
Shield
R C
usB#EO

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

21
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GD32F305xx/GD32F307xx H.I:MCU/GD32F 403 USB KL I 7T ¥ i1 HUSB device, X TJ
Wil HUSB host. ¥ it yDevicel st #EFE ¥ H % 1 &2-19. ##77USB-Device (USBFS) %4
BFiRn; Bt NDeviceltt, WHPA9R:EVBUS I, DPLEAH #ME1.5K EH fiBH; i RPAIAS
#ARVBUS I, # ClC B USBFS_GCCFG /74 1 VBUSIGH il fir, #34USB_DPH#i4k ] A
AN SK BRI, AR B i%F A, I AUSB_DPHEL T B AME1.5K Ed . N T 4%
FHUSBIIESD:fE, USBAM e A T BH 25 HL bR 25 FLEE . Wil yhostis iy, HE 9 i i i &
2-20. 7#7ZUSB-HostZ% H 8.

& 2-19. ## USB-Device (USBFS) &£k

PA9 0Q

VBUS
PA11 50 Q

DM
PA12 50 Q

DP

X— D
GND
GND —
| Shield
R C
UsSBE:O
GND

##F: R=1MQ, C =4700pF.
& 2-20. ## USB-Host &%

+5V

47 kQ

470Q 10
Q3 (
VBUS
PA11 50 Q
———— ——1+— bw™m
PA12 50 Q
—— A 1— DP
X—] D
1"
GND —

Shield
R C
USBEEDO

#FE: R=1MQ, C=4700pF.
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2.4.6.

2.5.

Standby 1% X, K H %

GD32F30x/GD32F403 £ 4| 3 #f = P I FERE T, 23 70l AR A X, % FE B IR A AN A LA 2,
Hrh D FE K p) /2 Standby RN I, AR DFEAR X 75 22 i e R i (] 192 B K 1« A Standby s
e i T I8 WKUP S| I FH-# i, i I 75 i B 6 .GPIO, AL B PMU_CS 27 /7 2% H
FIWUPENA BT . WKUPME 5| B2 2% B B 8-

K] 2-21. #:# Standby SN EMLEE 5| B E B

<
o
o

Wakeup

PAO

10 kQ

I

[9)
Z |
O

HR: ZBEUE BB TR 2, PAOE Vool W SR A § BFH, FIRESS I INARAT 1 DI FE -

TR R %

GD32F30x/GD32F403 £ 41| N A% 3 FrJ TAGA R #2 LI AISWDH: 1 . JTAGHE: b1 2045211,
HApSHRESH 0, SWDHE:FrHEASE 10, HA2iRES#D.

HE: 2005, WA D oAM APU/PDRE, Ho:
PA15: JTDI ik

PA14: JTCK/SWCLKWy FHit=t,

PA13: JTMS /SWDIOJ itk

PB4: NJTRSTH . Lfifs;

PB3: JTDONF = fiis.

£ 2-8. JTAG T#ARE O S

HHhEE GPIO ¥
JTMS PA13
JTCK PA14
JTDI PA15
JTDO PB3

NJTRST PB4

23
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GigaDevice
K 2-22. #:¥F JTAG BERSH Rt

VDD

JTMS

JTCK

JTDI

JTDO

NJTRST

RESET

GND

10 kQ
JTAGO GD32F30x/GD32F403

o)
z|
S

% 2-9. SWD FHiAREO 4B

Z R GPIO ¥ 1
SWDIO PA13
SWCLK PAl14

K| 2-23. #:#H SWD 24L& 5% %1t

VDD

SWDIO

SWCLK

RESET

GND

10 kQ
swbnQ GD32F30x/GD32F403

@
Z1
O

AL JUFP 7 20T LA @ SWD T #f Ga 5 T fg itk e NPT e
1. 4EHSWDH/MESLK R, H&IfF15embli;
24
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5

|

K

N

=3

7

a|a|a|al|a|a]

GD32F30x 1 GD32F403 & ¥k {4-H k& F5

][] fa faf P i s P
o ol o ol [ o [ [

frot

N

B A A IE L pF

2

55 &ATEEI0H A100Q~1KQHLFH .

[8]14]18) 18] 18] [8]18)[8)

fol o ot o Fol | o

2

~|
O

<o
O

S

Ol

K SWDH IR L FIGNDZ % N kAL, ZE7E—itS

fo o 1ol Fo fo fo] Fad

AV i ST P

B|0|0[0)|C

a

<

& 2-24. GD32F30x/GD32F403 #3553 5 3 E ¥ it

3. {ESWDWitR{
4. SWDMHHRS
2% R KW

2.

©

GigaDevice

2.6.

ano
OIXAXOE4ZE0D  ASEF NTO/A0S T

fssn vaan “_ﬂ
_ - 919
i SSA S_aan ae0TI-M
7 SSA ¥_adA "
ISSA GITR YINTd ISIN -
"SSA Zaan .

SSA T°aaA o
5134 en fy—dvan
v13d RET

13d

T3d ON
T13d 4
013d
63d N cer
83d A |ano
13d
23 LS8N T
S3d
v3d 01008 er—ro0E
rSd T00a

3d _
13d 1N07950  per—emir
03d NIs0 Sl —Srue
510d 1ad .
v10d 1ad 5
1ad £1ad 7o
z1ad z1ad g
T1ad T18d
01ad o84 |52 g
60d 68d e —
8ad 88d -,
1ad 18d o
9ad 9ad | |
a4 cad M Jdoz/nos
vad 1SHLNC/rEd —
vad —  €iNid 1IN0 350 1

£ad odalr/ead ad . 1L N oo
2ad 11008/28d ad . A zinos
1ad 18d =
dd 03d 08d ~ ZiNid NI 050 i
_ b 3 -S6Y-
ho 2e050-510d IALISTVd | —errg HINGC 7SS 0cD-S6r-OH
I 2€050-710d MOMSPOLIVA (<

HREINVIEDd  OIMSISNATETYG  |f—(v
210d avd (ST
110d TIvd [ 4V
010d o1vd -
60d 6vd g
5 o ovd 20T/A0S
10d Ivd
9d ovd [<e—5ve [lane
d Gvd
o vd oV 15 NI 0%

£2d £vd e &
20d 2vd i

10d Tvd 2

00d dNYM-0vd -

T
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3.

3.1.

3.2.

PCB Layout #&tf

NHEMCUR ZhRERSE T LEMCYERE, AU Z 5 IERC &S s asfHERE, £PCB Layout b
WEREE, O, LXK, REEN A GNDJZ AL i = FIPCB BT
o KPR DR L AP IEMCYERE . WERZFAFARVFRIIEOL T, JeiE ST I GNDJZ Al L Y5t
JZ, T ELRIER — A RGP gt At it QSR AERMCUT J5 GND i ) 58 B 1R 4% .

A KINPRE A A TN T, 72 RHEMCUIZL 21X L TP .
IR EHREBEA
GD32F30x/GD32F403 & % LA Voo~ Vopas VRer+FIVearPUAME I,  100nF 2558 H 25 5%

P e B AT, HLAG EEOREA B P Rt SE i i ol . RE A B R B A e fiR JE FE BIA
MCU LY 51, T il 5 /i 78 PADART Viaf# 1 siLayout.

& 3-1. #EFREIRT WA Layout it

il

Py P R %

GD32F30x/GD32F403 & #1| i 8 A HXTALFILXTAL , Z 3K i 8 e 6 CELRE i AR Bl i R S FE A 45
FELTMCURS B 5| IR E, HS ERHE L HGND ik .
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3.3.

& 3-2. #EERSPSI B Layout ¥it (To¥R&E)

1. AR EEFEIIMCUR #hPin, VU255 B ST il A

2. BPMHBRKESMCUEREZ, ERREAETR;

3. IPHERPCBIX IR REES, AEAL(TSH LR EL;

4. RINR. SRT-POIRRE AT S e g £ R B I B 1 FL i 5
5. I PRERREATOALER, DU BBl RCR .

KAz

NRST£PCB LayoutZ#i T :

&l 3-3. ## NRST £k Layout %t

Reset REC16

Q[J

N\
/

K1

HR: S HMEHASR RS ITMCU NRST S M, HNRST 4R 557t 25 5 3 XU 25 £F
Mt E RS, FAFARVEIE, SOFKNRSTEL M AT, DLk 25 4 (4 57 iR -
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3.4.

3.5.

USB Hii%

USBHHLADM. DPMIR Z /05 T4, #iIPCBELE KM HT900hm, 275 L 4™ A% 4%
MEAACARFEAUNIKGE , HR BAUEL R, WRMFEDNUATK, AEL e EAM e
2

BT RHAIVEEC % R&, A3 DL IE FE FH 2 I 50Q /4 4 BT AT . 5 USB A s 4 I B MCUBLZ H I 1%, 75
T 208 K% HR I H PELA

USBZEELSHEW T
A 3-4. #F USB =4 EL Layout Bt

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

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

2. Uil ENE, —NESK EREAZEBEL NS, HHZESRRE;
3. WMTATIEL, PRIEMIRZCRKHEME, #%00° | JUBE45° L4 T,
4. ZEL EFTEME . EMCESE, sl s, thEHERAREN

BGA E£&

GD32F403x &%+ & BGA100 ffddk, xf M 1)AL5 A GD32F403VxHE, %5 FrE A
B BGA B I, St S A BRAVE BT IR, PR T AR . X T 0.5 mm Pitch ) BGA
B, 20K BGA 1R K/NEE AN 0.25/0.35, i FLEFMEAL LK 2R SE 2k I 3 mil i, AT DA
Dog bone 7 ji i, b Hi J5 i & 3-5. BGA100 £/ %495 H# 7 ZFi 7, i FLEE IR AL EE 554 4.5mil;
{HUEFf A 265 PCB il i i T 2R, 755 PCB il pivaid e il fidk, &hliEn L2
IEANF|ER, ATx i BGA HAEFTH LA KL E AL,
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& 3-5. BGA100 &35 1) i HH 5 R
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4. ES gl

GD32F30x/GD32F403 #4134 A 551 4 /2 20, 737l ILQFP48.LQFP64.LQFP100.BGA100.

LQFP144.
R4-1. HEHSHH
Ordering code Package
GD32F303CxT6 LQFP48(7x7, 0.5 pitch)
GD32F30xRxT6/GD32F403RxT6 LQFP64(10x10, 0.5 pitch)
GD32F30xVXT6/GD32F403VXT6 LQFP100(14x14, 0.5 pitch)
GD32F30xZxT6/GD32F403ZxT6 LQFP144(20x20, 0.5pitch)
GD32F403VxH6 BGA100(7x7, 0.5pitch)

(Original dimensions are in millimeters)
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5. A 52
£ 5-1. [JRAHE
A5, i B S:]
1.0 HIRKAR 20224 4 H 20 H
B T BootLoader [KERS
1.1 A 2022 £ 12 H 14 H
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

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 fithess for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
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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