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2.

2.1.

2.1.1.

BTt
FLIR

GD32E50x % 41)Voo/Vooa LAF BTG N1.71V ~ 3.6 V. U1 /&2-1. GD32E50x F 5l E JE B
Fion, GD32E50x &4 &F = AN, 35 Voo/Vooalk, 1.1 VA %1%, Voo/Vopaldk B
HYR B, HAEVoo/Vooalk TN T —LDO, FIskJ91.1 VIRt fe . & sk 4t s VBAKT]
H I R ) #3% Power Switch Y1 Voo Vearfit H, Voo FEIE SR IR, HLIRD)#33 vT DLK 2%
P i R D) 4 B Vear 51 B, BEAS 5004k i Vear 511 (R fitea.

& 2-1. GD32E50x Z % AL B

VBAT | X f--mmmmmmm e o
[
VDD | W oo - Lo ! -
oro | o | Veak_ | Backup Domain
L33 | | | |
PC13 LXTAL BPOR
PE6
PA2 WHOEX WKUPR { RTC ‘ ’ BKP PAD‘
PC5
PB5
PB15 BREG
PF8 PMU
WKUPN CTL
NRST
WKUPF
FWDGT [¢——SLEEPING—
- EWSLEEPDEEP—:I Cortex-M33 ‘
’ HXTAL ‘ ’ POR/PDR‘ ’ LDO }—»——ﬂ\;—» ’ AHB IPs ‘ ’ APB IPs ‘
Voo Domain 1.1V Domain
Vooa Domain
3.3\ ’ IRC8M ‘ ’ IRC40K H DAC H LVD ‘
VDDA Eﬂ»——»
’ IRC48M ‘ ’ PLLs ‘ ’ ADC ‘
LVD: fiHe il 2% LDO: HiE {5 2% BPOR: %/ i & A7
POR: FH &M PDR: f51H1 5 BREG: %11 % {78

e

SIS EVEEN1.71V ~ 3.6 V. N T i fR&AD & 728 FIRTCIE# LAE, VooR IR, Vear
AT DL Wb a R Hot A YR AL L, (H Voot NG, BN Veare A1 4030 i jth &5
fEH, Veaki®SE Voo fihHi .

ISR AN AT AL AR, K Vear 5] I 100N F FE 25500 1 f5 42 22 Voo 51 L.

EE: WRVear®FHES, MCU.LH j5Power SwitchIF 5524 Veak 1 E| Voo k25, BHIZEHNES
Voofft Hi 45 Backupis..
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2.1.2.

2.1.3.

Voo/Vopa BRI

Voo/Vooa HLEIEHCA R T #0382 A0 10 BT XA i o D 6012 75, Vopa J8 Ik 4718 8 R FEL I 2 42
A Vop, MMM Vssa B ITREE K IERE R Vsso WIER Vooa AT Vop, ERWH 2 8] 2
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Vopas VRernLIIEFEEVssas

B 645]JHE R o VRerp FIVRErN, FLAE P8 ELIE 22 VooafiVssa, A B HH Vopafit
H (2#5ADC/DAC).

it

RGUHERSE R, TR R R I A 4 B B I B

B Vool ZiAMEHRZ (N*100nF R & A +A /N T4 TuF B EY, 2 /b—ANVop @ ZE4EA/)
T4 7TuFHAFIGND, Al Voo5| i1#100nF);

B VooafHlLZiAh 2 Y CE10nF+1uF P & L)

B Vears| L AUERE R AMNBEN (1.71V ~3.6 V), WHREHINBEI, @EUCK Vear 5| i@
1E100NnF FL 2508 5 4 %2 Voo 5| L ;

B Vrerr 5| AT DLEEZE Vooa, W1H Vrer AN S L (1.71VSVRerPSVDDA,
VRern=Vssa), ZITEVRerp 7| B It HZEFE10nF+1uF F & L
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& 2-2. GD32E50x &AL i

|
Vb
-r_ -0 Vear
100 nF
VSS
Voo = GND
N * Vpp
4.7 yF + N * 100 nF
VSS
Vop = GND
T
£ L Vooa
Vv 1 uF 10 nF Vssa
)
L L Vrerp
1 uF 10 nF Vrern
= GND
GD32E50x
HE:
1. AT BB AIEET S A% M Vop. Vobas Vrere Vear 3| BICE ;

2. VearAl UL ELHIER A Voo, AT DU SEBR N 4 25 A Rt 45

2.1.4. B K HIREE

GD32E50x # A A izl i = & Az IR RGEMMEMIREN. HHEM AR
fir, HIRE BN EALRR 7 AR R4, BIEM RS R MRS, NRSTR4ERF— MK
BV, BERERAE R MCUTGIEAT AR, AT DLIE R 8% HE IINRST A IS TR I Wt
BH—HRESAFET,

GRS POR/ PDR (/IR ALY B, T Vool Vooa JF7E HLUTAR T4 € BI{E

I P A R S S AR A A IR 2 AR EE AN S o Vipor e b HL A7 16 048 F S, SR 24
N 1.56V, Vpor £ ENFREHRE, AMEZN 1.52V. B HE Viys (525 40mV.,
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A 2-3. RHEEBEMEEE

4 Voo/Vopa

VPOR === e e e X -

40mv
Vhyst

VPR - - - ————f - L

\

RIBR AL (IRFBFH )

LVD 12 g2 il Voo/Vooa it HL B @& AR TR R R RME (2.2V ~2.9V), ZBRMEHH
P 27 A7 28 (PMU_CTLO)H 1) LVDT[2:0]47#H THCE . LVD it LVDEN E AL ffgE, AT
PR T A48 (PMU_CS0)H 1) LVDF 17 R R KR FA2 5 L, ZSEREESE EXTI M
16 2%, F P AT DUE IS FCE EXTI (WEE 16 L= MR T (LVD H iS5k T EXTI 28 16
LRR ETF e R RS ECE D . B LR Viyst 4 100mV.

LVD Rif75: 2 MCU HLJEAZ BISMI TR, Uk i kv, JRATTANE I LVD BB R AL
R CGZBERT PDRAED, —HERERNZBIE, LVD AT IF, w8 Ik ek SR 5 E
AN ERAE, B MCU KA HoA =

2-4. LVD REHFEHE

A
Voo/Vopa

LVD Bl

LVD#HY — [ "o

GD32E50x WH#E K T BOR HiE, BOR HLEEA M Voo/Vopa F7E FEL AR T 3% T 55 I
BOR_TH & X {14 HiZ B AN 0b11 (BOR_TH=0b11, BOR IhREICH]) ) =4 e il &2 A7
G AL RS I AN AN Ao AN IR T T BOR_TH B /2 15 4 0b11, POR/PDR ( -
MR AL) RS —EHATRNRA. &2-5. BOR AR~ | {LHHEEMN BOR {5
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SR R Veor s BOR EALHIBIEH I, ZEAEERDIT T BOR_TH g . B
i Vhyst 15?'9 100mV.,

& 2-5. BOR &IEHE

A
Voo/Vopa

VBOR ——————————————- - —— -\ ---—

100mV
Vhyst

BOR KA (& FHZK)

FAk, MCURALYE T LU it 25 1) 27 /7 83 RCU_RSTSCK (0x40021024) K 2| Wr, %7547 A
RN REE BRAR G AL, P DM AT AR, SREE B G , IE S RSTRFCIEHIAIiE R &
frkni&, MEERAERTIME A HADZ AL F I, A REEER £ RCU_RSTSCKAF f74% AT

2-6. RCU_RSTSCK &%
M. 0. 29, 23., 27 2., 25, 24, 23, 22, 21, 20 19. 18., 7. 16, o
LP. | WWDGT| FWDGT.| SW. POR., EP., el
BORRSTF RSTFC. fRE.
RSTF. | RSTF.| RSTF.| RSTF.| RSTF.| RSTF.
r r r r r r r w £
15 14 13 12 11 0., 9 7 3 s 4 3 2 1 0. .
IRC40K., o
HRE. IRC40KEN
sTB.
ra .. +

MCU N PR AT b FL st 27 LB, AEBETH AN S A7 FE BRI, NRST A AL V2T B — A LA
(HRUE100nF), Wi RNRSTA I L HLRE ™ 4 — 4> 2/ 20us IR K PR SE IS, S A R b R A
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& 2-7. RGEE LA

NRST é

POWER_RSTn

WWDGT_RSTn .
- min 20 us

pulse — System Reset

FWDGT_RSTn
generator

SW_RSTn

OB_STDBY_RSTn

OB_DPSLP_RSTn

& 2-8. HEFFSMERS A Bt

NRST

GD32E50x

1. W LR HFERey = 40kQ, BN R HEFH10kQ, LMERHEEFIA S FEEH T
YRR

2. EHEIEFHIHAN, T/ENRSTE AL E ESDRY — W

3. REMCUNHAMAPORMHLEE, AHERSMTIINRST &AL FH 7 itk

4. WRMCUJEZI R (FHTHEEZNE), HE Y IMNRSTH I EAE, i KMCUSL5E
B A], 8 b R SR R IX

2.2. i

GD32E50x R 51 WA 5E 44 (I Bl R ¢, AT LIRS AN RO R 6, JE 3 S (RIS Bt I
2 BURFAL -

4-32MHz 4N =k A iR IR G #s  (HXTALD;
8MHz N # = RCHR 7 4 (IRC8M);
32.768KHz /M ICId i A 4R 5 %% (LXTAL):
48 MHz P # =i RCHRE 7 4 (IRC48M);
A0KHz P I HRCHRE % %% (IRC40K);
PLL 05 AT 2EHXTAL . IRC8MEKIRC48M;
HXTAL AT Wi 4%
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GD32E503xx ] [N 17 17 fif %% %% & 256K 3| 512K 7 1 2 [8] {) 7= & R AE & % 2 7=
(GD32E50X_HD).

GD32E505xx. GD32E507xx. GD32E508xxifs il #s kA H.HE ! 7 i (GD32E50X_CL).
& 2-9. GD32E503xx %

CK48MSEL
o[ useo
Presacaler 0 CK_USBD -
1115225
3354 (to USBD)
CRS
(to FMC) CK_IRC48M
— CcK_CTC
CK_FMC CK_PLLSRC 48 MHz
IRC48M
SCS[L:0]
) CcK_I2s
1251,2
CK_IRCEM 128 enable (to 1251,2)
ﬁ?g;\z/\ AHB CK AHB CK_EXMC _
Prescaler 180 MHz max EXMC enabl (0 EXMC)
+12..512 (by hardware)
PLL
HCLK
CK_IRC4EM PREDVO [pL|SEL PLLMF
AHB enable (to AHB bus,Cortex-M33,SRAM,DMA)
| ck_csT
4-32 MHz [9 +8
HXTAL || (to Cortex-M33 SysTick)
FCLK -
CK_HXTAL (free running clock)
SDIO enable (to SDIO)
APBL CK_APB1
——  Prescaler PCLKL
+1,24,816 90 MHz max 10 APBL perphefiis
Peripheral enable
TIMERL,2,3.4,5,6,
1L12.13 i(APBL oK TIMERX
prescale =1)x1 TIMERX o
clse X2 enable TIMERL,2,34,5,6,1
112,13
APB2 CK_APB2
— Prescaler PCLK2
32.768 Kz " oK RTC +124,3816 0 APB2 perpheriis
LXTA (0 RTC) Peripheral enable
10 TIMER0,7,8.9,10
if(APB2 prescale
CK_TIMERX
RTCSRC[1:0 PG o
40 KHz " CK_FPWDGT - enable TIMER0,7,8,9,10
IRC40K (to FWDGT) ADC
Prescaler ADCPSCI3]
+2,4,6,
I 812,16 0)
- NOCLK USARTSSEL[L0) CK_ADCXt0ADCO,1,2
100 [~ CK_SYS 35 MHz max
EZ' CK_0UTO 01— CK_IRC8M ADC
110 f————— CK_HXTAL CK_APB2 —————0! L——  Prescaler
ui—— 2 oKL CKSYS CK USARTS +5,6,10,20
CK_XTAL———]10)
—
CK_IRCEM SHRTIMERSEL
CKOUTSEL[2:0]
12C2SEL[1:0] CK_APB2 CK_SHRTIMER
CK_SYS
CrAPBL CK_I2C2
CK_SYS o1l
CK_IRCBM—————— 14

13
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2.2.1.

E2-10. GD32E505xx/GD32E507xx/GD32E508xxH 5 4%

g USBHS PHY clock 24Mhz to 60Mhz

CK_PLLUSB

(to USBHS in high-speed

USBHSDV

CK_PLL2

mode)

CKABMSEL[L:0]

PREDVOSEL
CK_HXTAL

Clock
Monitor

AHB
Prescaler
+1,2..512

12S enable

CKOUTOSEL[3:0]

x th,MAch

1) CK_MACRX

X 4 CK_MACRMII

Ethernet

PHY MII_RMII_SEL

PLLIMF
CK_PLL2
PREDVI L *
12SXSEL
L 1128 H11 PLL2ZMF
32.768 KHz CK_RTC .
LXTA o
(to RTC)
10
RTCSRC[1:0]
120 KHz [1:0] CK_FWDGT
IRC40K (to FWDGT)
00x—— NOCLK
0100 CK_SYS
EZ' CK OUTO | 0101———— CK_IRCEM
0110 CK_HXTAL
0111—-— CK_PLL
1000 CK_PLLL
1001 —-— CK_PLL2

SRR SRR A8 (HXTAL)

PLLUSBPR
i PLLUSBPREDV PLLUSSME
CK_IRC48M o7 480MHz ,_|
127 max /2,46.. 1
CK_HXTAL PLLUSB I_,
CK_PLLL
PLLUSBPRE
DVSEL
(to FMC)
CK_FMC CK_PLLSRC|
scs[1:0]
CK_IRCBM
8 MHz
IRC8M oY
18 MHz max
PLLI
CK_IRC48M

prescale =1)x1
else x 2

APB2
Prescaler
+1,2,4,816

TIMER0,7,8,9,10

useHs ||
Presacaler
115225
3354
From USBHS
CRS
CK_IRCA48M
D cK_cTC
48 MHz
IRC48M
CK_AHB CK_EXMC
180 MHz max EXMC enabl
(by hardvare) o EXMC)
HCLK
AHB enable (1o AHB bus,Cortex-M33,SRAM,DMA)
I cK_csT
-8
|| (to Cortex-M33 SysTick)
FCLK
(free running clock)
APBL CK_APBL
| prescaler PCLKL
£12,4,8,16 90 MHz max 0 APBL perpheils
Peripheral enable
TIMERL 2,3.4.5,6,
11,1213 if(APBL

CK_TIMERX
TIMERX o
enable TIMER1,2,3,4,5.6,1
112,13

CK_APB2

PCLK2
10 APB2 perpherals

Peripheral enable

if(APB2 prescale

I CK_TIMERX
TIMERX
else x 2 ensble
TIMER0,7,8,9,10
ADC
Prescaler ADCPSCE3]
*24.8,12.16 0) CK_ADCXto ADCO,1,2
35 MHz max
ADC
Prescaler
+5,6,10,20
SHRTIMERSEL
CK_APB2 CK_SHRTIMER
cK_sYs
USARTSSEL[1:0]
CK_APB2
cKCsvs CK_USARTS
CK_LXTAL 10
CK_IRC8M 1
12C2SEL[1:0]
CK_APB1
- CK_12C2

CK_SYS o1f
CK_IRCBM 1

4-32MHZA1 0 i di A IR 5 3% (TR AR IR R GRS HE M Bl o 1200 e S 1) i AR
IEEITHXTAL 5| BEVBCE , A0 A2 422 1) 4150 P BELRITIC FE Hh 25 2 ZBUAR 40 BT 38 38 (10 R 37 2% 2 B0k 1
H, HXTALE AT DA F 55 B 4\ B AR 3R N R (1-50MHZz G I8 RS ) . 55 BRI,

G582 0SC_IN, OSC_OUTRFFETRA, Bl L F 4T FFHXTALKBypassIhat (ff5E

RCU_CTLH [IHXTALBPSHL).

14
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2.2.2.

&]2-11. HXTALAM R G 44 L i

GD32E50x
OSCIN Oscour
IDI
LI
Crystal
c, —— —e
_l_
GND

&2-12. HXTALSM B s e B

GD32E50x

OSCIN oscourt

S

ff 55 NI, 155 WOSC_INHiI N, OSC_OUTRFFE 2 IRE;

KT AMRICH R KN ] 2% A : C1=C2=2*Croap - Cs), H:AFCsHPCBAIMCUS] I
(A2, BURME N10pF. HEFEIL F AN s ah A I, R B3 5 it A 471 3 F 25 £ 20pF
AR, XFESN T UL R C1 A CoFE 2548 N 20pF R AT, H PCB Layouth R ] T it
SEIT AR 5

CSHPCBHUEL XIC pin 127 AE HLZY, YA BMCURIE, CSiEli/N, RZilik. Frik,
TESERRR I, 24 AR BMCURE T80 A TAE & I, wl3&E 2498/ 7 VT A L 2% 5

A5 A1 i R AR, BEE d AR P i R IMQALRE, DA 75 8 44 BB 45 ) iEE 4R 5

FEIE: AT IR S R > A1 TE IR Ak > N FIRC8M;;

IEF A RESIR, 752 Bypass, M E K& - F AL TF0.7vDD, fKH - FAKT
0.3VDD. AT HBypass, i Ui dib ik I HR M R R 25K 23 KK A

TR 2% 5 MCU B i 5] I 42 (1) 7 28 0] B 23 B2 PCBAT J&) A 28 1) 7 0] PR il 5 20% #2 2]
OSC_OUTHIOSC_INMAN 5 B AE LK FEA—E. X2 5% PCBEL 5| A AR A
A5, T EOE IR P 0 5 2R R AERUE R AN REAHSE, 75 BEA7LE ZE A LAVC R SE R
PCBHR . i Fi i ot a8 WUBE R VIR 2 ) S I SR (1 501

S ERIRIE iR R G I BF (LXTAL)

LXTAL i1 & —A~32.768KHz [F R A d il (CEIR KD, BEWS ARTCHE Bt — MK ThHE B
IR B . MCURIRTCALERAR S+ — M-8y, ME SR A tEge . UL 2 L PCB

15
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2.2.3.

MRS, G R AR SR A BTG B, AR BRI, @ UK PC134E & E I S AT 3R
i, B TIMERKS LXTALBH TR, MRIBRERE L @ RTCHI M 8% . LXTALM AT RL3E
Froz it phim N CHRMSIRES, wLLE A ERCU_BDCTL B [ HILXTALBP S K fHi fE

B2-13. LXTALSMEB S 44 e %

GD32E50x
OSC32IN  OSC320UT

]

Crystal

ClI ]—Cz

GND

&l2-14. LXTAL MR B of i 2%

GD32E50x
OSC32IN 0SC320UT

I

R

1. MRS AR, 155 M0OSC32_INfi A, OSC32 OUTHFFEZIRE,
KFAMFICH A FE RPN SHE A Ci1=C2=2*%CLoap-Cs), HHICsHPCBFHIMCUS|
MBS, ARIEIE2pF-TpF 2 [a], I LASpF ASHAH I . HEREIE H SN db AR i
REIEFE A BB ARAE10pF 241, XAESMI BT ELITAC 25 C1 A1 C2 FL 25 {E N 10pF RIH]
HPCB Layoutf S AJ g it ST d 4k 510

3. YRTCEFEIRCAOKIE N e, I HALTH Vearsba i r L H e, an Rtk MCUs L, RTC
SE T, B RS, RTCaHE 2 AT HITH A 4k 22 vk if o 5 B 75 22448 FH Vear
HRTCHLHRT, RTCUIREIE R TR, RTCAUEEELXTALLE i EhJs.

i ehE e /1 (CKOUT)

GD32E503xx & 4IMCU, #] LI it & i 4 75 77 28 RCU_CFGO[¥)CKOUTOSEL[2:0]4i7. 3% A
R AP E S5, N FIGPIO S| IPAS T B B N8 I Thit kh ik = 5. ing2-1.
CKOUTOSEL[2:0] #1777
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2.24.

2.2.5.

# 2-1. CKOUTOSEL[2:0]3& 1 fz

CKOUTOSEL[2:0] ISR
0xx TCH g H
100 CK_SYS
101 CK_IRC8M
110 CK_HXTAL
111 CK_PLL/2

GD32E505xx / GD32E507xx / GD32E508xx % #|MCU, A DL i it B i 25 47 2$RCU_CFGO
FICKOUTOSEL[3:0]fizik A A FIR #1055 i H , #H N FIGPIO 5| JIPAS 5 it & N & I ThRE>
RIS S . W FE2-2. CKOUTOSEL[3:0] 2 4/(/

< 2-2. CKOUTOSEL[3:0]#& 4l {ir

BP0 FUM ShiRIL R i BIR
00xx NO CLK
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
1100 CK_IRC48M
1101 CK_IRC48M/8
1110 CK_PLLUSB/32

HXTAL B8 54188 (CKM)

VB I il 27 A7 28 RCU_CTLH IR HXTALRY & 5 A48 5 6 CKMEN,  HXTALTT LA &g i 4 1
FLINRE - 1% Th B8 75 BAEHXTAL S sh iR J5 i i, FEHXTALE 1EJE 2% 15 . — HHXTAL KBS, HXTAL
¥ E PR, B B AR A7 28 RCU_INT HH (T HXTAL B 4 BH %€ b 5 . CKMIF g B A, 72 2E
HXTAL MR S o 1% AN 5] % 1) H W7 1 Cortex-M33 (1 AN 1] J57 i H TNIMIAH 2

R WEHXTALYEME RGN 4. PLLERRTCI 445, HXTAL®RRE RS % #EIRC8M N R 4
e, PLLYGHE A Bh28 1k, RTCHIN ehiHFEE i E .

PLL BHi (SSCG)

AT INEMITF3E, GD32E50x PLLAE R Eh @ AThRE (L& 5 EPLL), A RUFRRTE £ &
S S A UG I BE R o MR R T B I AT R fnoa 5 W 1 I {imdamp (GG 218 #2-3. 8455
spread spectrum clock generation (SSCG) ), Bt AR (2-1) 54RK (2-2), {HHEH

MODCNT5MODSTEP, A ANPLLHE8h4 514 il %5 47 # (RCU_PLLSSCTL)H, ¥ ZMODCNT
L5 MODSTEPHSRFAANGE R T-2M5-1, S H IR T B0, T 75 2 B A 1A i i Mdamp 28T
.
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% 2-3. $itAEF spread spectrum clock generation (SSCG) %%

B | f1A | Bk
2K 2 *AE R e L-Xiv2
fmod A — — | — | 10 | kHz
mdamp W A T — — | — 2 %
MODCNT* MODSTEP — — — | = 21| —
MODCNT 5MODSTEP &L LA F 15 H
MODCNT=round(fp n/4/fmod) 2-1)
MODSTEP = round(mdamp*PLLN*2"*/(MODCNT*100)) (2-2)

frLUNE R PLUA A B, fmoa &Ry SRR 415, mdampRos ™ S H ke (3% 5 7tk
780, PLLN ZFIRPLLI S8 5 A -

BIINMPLLS % i 1 EHXTAL=8MHz, Fi/iPLLM=4, JifeLun=2MHz, ¥ &PLLN=200 (it
VCOJii#400MHz, — /3415 3] RS H4200MHz), AT 5L 10KHZ, 518 2%, Wit
H5EMODCNT=50, MODSTEP=1311, [tifMODCNT*MODCNT>2"15-1, JEiik %], FE1K
WHIEE N1%, MMODCNT=50, MODSTEP=655, It:ifMODCNT*MODCNT=32750<215-
1 ER

MR 77 A7 4sRCU_PLLSSCTLHSS_TYPEMJBLE, WlEFEMAy SURAGIZER, 25y 0d
BRANTE R 9750, LU PR A% R B AR

A 2-15. LY R

Frequency(PLL_OUT)

tmode 2xtmode Time

18
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2.2.6.

2.3.

B 2-16. T3 HU7 R

Frequency(PLL_OUT)

FOf-————ga————-

2xmd

FEL P % il

R REIRA /79 (RCU_DSV) A1 {IDSLPVS[2:0]735 1] LAFz i) 1.1 VIR AE 1 FEF IR AR AR
R

RK2-4. MR T 1.1V R St #

DSLPVS[2:0] TR RERAR N E (V)
000 1.0
001 0.9
010 0.8
011 0.7
B E

GD32E50x # 4 $2t =Fp a5 730, wI Ll iEBOOTORIBOOT KB T A S IBL & . i 7 Al LA
fic ZEBOOTOMBOOT, #AT LHEME RS EAL, MiMiHhE & shiknl. #2-6. BOOT &N
3 E SR I, 384T PR, BOOTOARAE &%, @G T — M 10kQHLBEFIGND.
BR-17. #FBOOT # B i/ NHET F)Boot 5| JIAE & 11 1847 System Memory k47 72 /7 58T,
T2 BOOTO#: R, BOOT1HK, HHem)E, FBOOTOHK LA RIg/T i FH #2)7;
SRAM#ATIEF 2 H T IHEVIRE T .

i N3\ Bootloader {7l 1E R Gififig =S 8], T Xt FLASHAZ fif 28 3H 1T B ¥rgm e . fEGD32E50x
%454, Bootloaderd] LLd ik — /N Ek i ANUSART S [ ARdEUSBE TFIZNAAS H . B a0
FRIR.

2%2-5. Bootloader&x HE&:O

72 L2 G TR

HD GD32E503xx USARTO(PA9 PA10)

CL GD32E505xx USARTO(PA9 PA10)
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Glgunevice GD32E50x Z 5Ii 4 H & & Fe
USART1(PD5 PD6)
USB(PA9 PAL1 PA12)
USARTO(PA9 PA10)
GD32E507xx USART1(PD5 PD6)
USB(PA9 PAL11 PA12)
USARTO(PA9 PA10)
GD32E508xx USART1(PD5 PD6)
USB(PA9 PA11 PA12)
%= 2-6. BOOT &=
BOOT =R, BOOT1 BOOTO
¥ Flash 7% 5% X 0
RGeS 0 1
FF SRAM 1 1
K2-17. #FBOOTH BT
VDD [
BOOT1
BOOTO
GD32E50x
ER:
1. MCUIZE TG, WMEMEBOOTIRE, MALHE N5 A AR
2. —HBOOT15| PR ASHERFER], & nl IR RO T HAb & .
2.4. BRI SRR
2.4.1. GPIO Hi %

B R I GPIOFE AL FE 7 41388 FH 4an N\ H iy 11, A 4 o 11 4244 5 22 164388 FH B N\ L 5 1 0,
/3 HIHPAO ~ PA15, PBO ~ PB15, PCO ~ PC15, PDO ~ PD15,PEQ ~ PE15, PFO ~ PF15F!
PGO ~ PG15, #/N5| &S LUB FA74s MO S, GPIO O RFE AR 7 W T K.
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2.4.2.

® 2-18. ik 10 FIFEARZEH

5 g fE
— ) - i -1
R W e
%5 17 K
5 _ P jﬂd
o i st bl || ]_
fidi _
] il
ESD &4
Vss
jﬁw\ € NED) R I/Opln
A
T vdd
i AR | [j
- AT |- N\
5 | [Q
i K

A B3 filk L vss
FE
1. 1043 A5V 52 FAESVI 52, i H IR X A 10 i 1E#, 1 W Datasheet;
2. JdE5VIi 210, AMEE Voo HIER, 7R84 7=A4 B IR,
3. SVIZMIOH EHE5VES, IO E N ITRER, A5 ik TR,
4. 100 E®mENME, BIAMES NESHN, BVEHEAE, T REE—SRThEE, #il

JITA 1O 1 e B RSO0 N SR I AR B 82 P 75 SRORAB S5O A I (R 2 GRS R PR e 51 HR
i LB 75 AL ED;

5. NIRFEMCHERE, A 10 D 5] I SRR 1 b4 s 2 s

6. PC13. PC14. PC15X = MO M IKANAE /155, Hth liiae I AR (3mAL L), BLE
Hf AR, K TR EA GBI 2MHz (K 5138 30pF s

7. ZHPFE—FRSPINATEE — /MO AN W, #1: PAO. PBO. PCOfSZRE =AM
Hor—MMOEF=AEAMR W, ASCRE=ANF AR i =

USART H.#

i A R e AP OR 4 (USART) SR AL 17— R 8 %) 85 AT 2 22 482 11, Bl T DAE I 4 X0
TR, [F5 U5 1007 AT 4. USARTIR AL T il gufE (PR R R A= 2%, BEXT RGEMS
BEAT 233907 FE USART A A BRI 75 R R s I

USART A S REbRAE R S B USRS 2, B SEEL T — S T Ath R R (1) £ AT Bl A i 20, an 4 Ao
fOHIYE, SIR, ZHe R, LIN, LKA B T, &b SR 2 A7 2538 (5 FlIModemifi 4%
BEE(CTSIRTS) . Hdami sz F5 MLSBELE MSBIF 4tk iy . B AL (1A% M ANTX/RX 5| JEI#S AT LA R
EECE

USART 2 £iDMAT)fiE, LLSE I iy 2 (1 i i 15
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Gigabevice GD32E50x #7445 B
& 2-7. USART EZE 3| ppithik
5 3t iR
RX LT A rEAET
™ A H RIEEHE. 2 USART flifg)5, L
/O CRRZMR /R R D PERIE, BN
CK A H T E @GR AT E S
nCTS LTPN RS/ S W, S Ll A =Rl
nRTS A H SRR AR IR RIG T
2.4.3. ADC H.#%

GD32E50x £ 41 N #3ER T —M200ISARADC, ‘& £ik184NiliE, wlill & 164 /h kA2
WEBE SUR . WEAS S VIR L KIS EiE (ADCO_CHI16), WM HE3 % Wik 4 A\ il iE
(ADCO_CH17). i AL AR PRI R T E IR, FRANIE A I 4 i 5 o L 75 20
BPRIELRE , AU F — N E IR AL RS o NS U VRernt B2 i T —/MER0E 1 LR HH
(1.1V) 453|ADC, N EZER 2 ADCO_IN17.

R ISR, ADCRESNTHAN L, #F RFERIR IR, nlRe2 H T HIENES) 5] i
T4, AIE I SRR N S VRernt BT AR UE, [P SR A B o

BITADCHLER I, A IAEADCHI NS RIALBCE AN, BUSE —1~500pF )/ L2 BT AT o
ADCHEFLZIR: — A L AL 3.3V ML N 1.62V E2.4V, ADCHCK I B 1] A 14MHzZ.
YR N2.4VE3.6V, ADCHCKI Bl 44 1 i£35MHzZ.

2-19. ADC REH BT

ADCX4

Raoc

:'1 Canc
T

Vssa

SW
Ran %

T
L1

fac =35MHzIt, S AFHHIACREE ISR AT, v 7RG BUF M as R, A, &
BUS R AR Fanc AR, SRAE A S S BRI MR, A B R B e v I S sl N A BT, 4
LI SR IS TR B K B AR A BT -

Fz 2-8. fapc=35MHz KA E S A PR R

ADC

GD32 MCU

Ts (cycles) ts (us) RaN max (KQ)
15 0.043 0.6
75 0.21 5.0
13.5 0.39 9.4

22



[ 4 ANO78

Gigobevice GD32E50x F TR {1 TF A
Ts (cycles) ts (us) RaN max (KQ)
28.5 0.81 20.5
415 1.19 30.0
55.5 1.59 40.0
71.5 2.04 52.0
239.5 6.84 175.8
2.4.4. DAC H %

GD32E50x [ 47 M5 AU % et T LUK A 2457 ) 405 Biodfa e 489 0 i 51 By e it o AT
LIRS s 204 2, Ao X Fr A a7t 2 fdime 1 AhaR i A, DMART B ] 58 A\ i
Bt . e IS, AT LR DACH H 2 i X R 3R AT B 5 (1 3K ) fE

PADACTH] DIk Sr s &k TAE.
£z 2-9. DAC M55 iR
B8 Eiipry fe587R
Vbpa AL, EL YR LD e Y
Vssa AL, EE YR b N, FELLEYE ML
DAC [EZHH[E,
VREFP AN, BWHIESEHEE
2.4V < VRrerp < VbDA
DAC_OUTx DACx #5484 B E S

TE{HHEDACKLHET, GPIOIT (PA4% S DACO, PA5SXIRNDACT) WL E AR,

2.4.5. USB H %

GD32E505xx/ GD32E507xx/ GD32E508xx H. B BIMCUH N ik MHUSBR L, H Ay —4
USBFSHiH, USBPHMZE R I 4ok B AL T-500ppm, P EBINHEh a] B8 1A BIIX FEIRS B, BT
PLEE WA F USBIh A s 4 FH A0 it A4 ol Y S PR 5 U SB AR B i #h 5

GD32E503xx H AE % i1 WUSB device. fE¥ il HEE, 7FEADPHIELL BLH—Nrl#/11.5K
F P . &2-20. 7#ZUSB-Device = F N HIUSB-DeviceZ % il . AT R
USBIIESDYERE, USBAh i 1305 1 BH 25 750 HaL b 25 HL i
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GigaDevice GD32E50x Z 41 {4 T & 15 P

2-20. #£# USB-Device &% Hi &

se—14 VBUS
PA1L 009
T DM
PA12 50 O
- DP
15
10 x— D
GND
GND —
| Shield
R C
UsSB#MO
GND

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

GD32F505xx / GD32F507xx / GD32F508xx H.B: R MCU I USBHLHL B ] i1 USB device,
N At AUSB host. 11T ADevicelt #E7 1) S U &2-21. #7ZUSB-Device (USBFS) &
FHBR; N T HRTFUSBIESDERE, USBANTE AT 2 H 25 Fe i . BT Ahosti
U, e RN ER-22. #AUSB-Host BE A4,

2-21. #3# USB-Device (USBFS) &£k

PA9 0Q

VBUS
PAl1 50 Q

DM
PA12 50 Q

DP

X D
GND
GND =
| Shield
R c
usB# O
GND

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

2.5.

2-22. 3% USB-Host &£ %

+5V

Shield
R C
USB#O

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

Standby %2 M i H %

GD32E50x H#4 CHF IS TIFERE, 70 B AR 0 IR AR A, IR P MEARAE 1, IR
FERRARAE A 2 AU, Hrh DB AR R RS, IR D AR ASE 2 75 2 A noie Pt B[] 9,2 B
K. A Standby UM EE AlEE WKUP 5] EFH/EREE, Lo 7R BCE X . GPIO, X7
Bic & PMU_CS 754745 2.1 WUPEN £7BI AT . WKUP Mg 5] 1225 F g S in F

2-23. Standby SRR 5]} B BE BT

<
o
o

PAO
PC13
PE6
PA2
PC5
PB5
10 kQ PB15
PF8

Wakeup

=1

G

zZ

D

R 2 B BT N R 2R, WKUPS| AT Voo 8] 4 58 R f B, AT RE 2 MY a oM i)
Tt

TR B

GD32E50x £ %1 N #% 32 HrJTAGTA R4 O FISWDH: . JTAGHE OAR#E 204t 0, HA5HE(E
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S0, SWDHE ke A5EHED, Hi2ifE 580,
HE: NG, RS O A ANPU/PDRLR, Hrd.

PA15: JTDIA_EFifis;

PA14: JTCK/SWCLKJy Ttz
PA13: JTMS / SWDIOy itk
PB4: NJTRST W Lfifis;

PB3: JTDONiF= i,

%< 2-10. JTAG FTRIAREO 4 A

£ FThRe GPIO ¥
JTMS PA13
JTCK PA14
JTDI PA15
JTDO PB3

NJTRST PB4

2-24. #E¥ JTAG & SE T

VDD

JTMS

JTCK

JTDI

JTDO

NJTRST

RESET

GND

10 kQ

JTAG

@
Z1|
S

= 2-11. SWD TRIF KRB 4HH

GD32E50x

AHTiRE GPIO ¥
SWDIO PA13
SWCLK PAl4
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GigaDevice GD32E50x %ﬁuﬁgﬁﬁ:%ﬁjﬁﬁa
2-25. SWD &S % it

VDD

SWDIO

SWCLK

RESET

GND

10 kQ
SWD GD32E50x

@
Z 1
W)

A LT LA 20AT AR s SWD N #i sl (5 A T Se bk, 198 N #OR st TP ag

AR SWDH /MBS LK S, HaF15ecmBLp;
¥ SWD W HZE FIGNDZ 4 N RAE,  JE7E i,
ESWD PR (55 286 1 55 9F T L+ pF /N2
SWDHHE 5 2L 210 A 100Q~1KQHLFH .

P w DR
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GD32E50x R AT K e

GigaDevice

2% R H KBt

2.6.

B 2-26. GD32E50x ¥ 5 % FH E % it

110

T

= r—bSSA
ANTOIN0S ﬂégom e
P &

109135 BAA >mam|+
odr

TC¢€
Kyeneg

EAE+ | _ —.N|___nzo

1vd pakc]

anNo

i
]
5

61 —X
a —X
TSN

ENEL

1

NEE+

- b}
SOy O STeE—2A]
QARSI 0oty

LOaSTSN T
I

[
81

o1

VT e

n oaIr
o

8

9

v TSIIN

[4 T
T4

EAEF TR

Tdy

ENE+

ano
ano =
= 9IXAX0GIZEAD  ACEF NTO/A0S
s—pSsA vaan
S_AaA
v_aan
BT YINTd TS9N -
70 B A 0T
|_| SSA T°aan N
- 5134 IVEA f—dvEn
pE v13d o
7 =< 7 >(€13d
=d T3d ON
=< T13d T
JAET I
PLECH— Y e et
d "
ECH— 7S = N o |ane
|3
43d 93d 1S¥N T
EEE c3d
= v3d 01008
7 e 760008
£ =5
73 -
EECH— 1N070S0  ber—rrrir
13d 03d NIoso S —Sue
(T T ZINId
5{EIad s1ad
b Solriad v18d 5
e Ead £18d L
e Relad z1ad B
T1ad T18d
71a i [ _Trad
A e=>ad o1ed oed
s oe>]64d 68d S
—Fe180d 8ad L
3ad S Bad
1ad /8d —
(R ad
SERE o oad Hozinos
ad 93] ad
Fad 8] o] AN Y td _  €iNid 1IN0 350 T 1
£ad odalr/ead -
ad )] £ad GINT 4] 5
> 2qd 11008/28d e o A dozinos [1an
o e 1ad 18d Tod
0ad 18]°¢ 03d 08d ~ ZiNid NI 950 i
_ ZHINSZ-VSS0Z9-S67-OH
=3 SN0 260S0510d IALISTVd | —erg 5CVSS0e5-867-O)
2 Sl 2£050-710d SIOMSOLIVIVA (<o
Jd HHIINVIEI0d  OIGMSISNLIETVd  [E—frs
= 55> ¢1od avd <E—re
=2 57> T10d Vd (< —Froe
oF 57> 010d oTvd v
S — 5 Sud Vd 20T/A0S
od 9 Bvd
10d Ivd i . b
o5d Vd 2H5i80/'2§N900-92-1Q
Sod 95| D vd [SE_—ovd — SI3dIN0 2950 zA =ddotinos [tano
Sd w3 Svd__ ¥19d NI ¢eosO
= 0d wvd o
54 57> £0d evd vd £
2 e 2vd 2
e ¥ 10d vd =
B9 el 00d dMIM-0Vd 2
T
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3.

3.1.

3.2.

PCB Layout #&if

NI IEMCURI ZhRERS E M LEMCHYERE, AN 25 B BCESNEH o83 1H 1k RE, EPCB Layout I
WAEREE, S50, ERFRTFRELT, REEN A MZGNDZ ML B Z IPCBx i 7
%, RFEAT DR A EMCHERE . W R SRATEA SCVFRIIE LS, JoiE IR AL A GNDJZ AT HL
JZ, MW ERIEA —A> RIEFRI SR8, /SR SMCU T J7 GND-V i i 58 8 1k 4

(EB RIS T, T35 (K MCULE B M 38 - 1.
HIEEARA

GD32E50x & 51| H. Y545 Voo Vopas Vrer+ AIVearPUANE BRI,  100nF 2= 45 B 25K FH g e BT,
H S BEAAEAL B R TR SR YR 5 . R E LR ER EM AL A G HRIAMCUHJE 5|
|, EUOTIE T SR FE R PADAL FT Via ) 2 s Layout

& 3-1. #EE BT HER Layout Wit

il

by o L B

GD32E50x & 71| i £ HXTALFILXTAL, ZEREF 4P R CEFE SRS SIR L RS FEiLMCU
A ep S| s E, HREN A ELBEGNDEER XK.
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3.3.

& 3-2. HEFEE S5 Layout it (BIRHEE)

1. AR EFIEMCUR #Pin, VUL HE AR &SI f A,

2. BAHBREEMCULERE, ELAREALTE:

3. W EEPCBIIRR B2Ea, AEMEM S BIoRAEL;

4. RINF. RPN AT S v g e 2 R0 2 I B 1 R I 5
5. INEhZREAT AL, DU BB RUSCR .

KAz

NRSTiE£PCB LayoutZ i T -

&l 3-3. ## NRST £k Layout it

Reset -5

Ialﬂ

N\
/

K1

VR SNSRI MCU NRSTS| I, HNRST 2R 7t B 55 3 XU Ze 4k
KGR, M RVFINAE, I ENRSTEL M AT, DL 3 5 4 16 B i R
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3.4.

3.5.

SHRTIMER H.B%

SHRTIMER EA 8 =i 70 FE 2 v Bt B, v FH T ks BE e B T DAL= AR 10 /N i 7 2R 1 4K
FAS TR RIGH ] B S TR BN . 1% 10 M E S T LCL A, aT DU
HHL5 X EAME S . MHEZ B PWM B, fb(E 58 @iuES K& %L, Rk PCB
AELXT SHRTIMER 732 (4. £ i 3-4 k.

A 3-4 #:¥ SHRTIMER % B PWM 7E£k Layout ¥ it

USB HiB%

USBHHLA DM, DPHIRZ /M5 54k, #ILPCBELE KR HT900hm, 5 iE 4 M A% 4%
MEAEACARFRANIKGE, HR EAUEL A, WMRMFEDLATR, AEL e &2
.

AT RHATI VO F&, A3 BCUL e FE FH 2 I 50Q 4 4 BT AT . 5 USB A s 4 11 B MCUBLZ H I i, 75
FE 3G K% R I PHAE

USBZE /T ELSHEUW T :
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&l 3-5. #ifF USB Z7E4k Layout it

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

AR IHE A B, DA e 2 o A AP

el Zns, —NEPK EREAZE-EE XTI, HfENRRE;

FRTAT AL, PRIENIRZ ARG, BEAHR0°. L E45° LT ;s
Zop 2 EPTEILAE . EMCEESRIE, sl ulm, 2 frEl .
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Glgahsvics GD32E50x R A HE 11T K 46 e
4. ES s

GD32E50x £ %3G 55 &, 4> %I NLQFP48. LQFP64. LQFP100. LQFP144.
R 4-1. HHFER S

PR o
GD32E50XCXT6 LQFP48(7x7, 0.5 pitch)
GD32E50XRXT6 LQFP64(10x10, 0.5 pitch)
GD32E50xVXT6 LQFP100(14x14, 0.5 pitch)
GD32E50xZXT6 LQFP144(20x20, 0.5pitch)

(RF 7 A= Kkmm)
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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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