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AL NFETF Arm® Cortex®-M3322 #1327 i FIMCU GD32E501 & 4 I & & #E ki, %t
GD32E501 R 517 AT A4 T AR, e ds. 247, Wrah. JE s a8 & N0
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2. BT
2.1. 2R
GD32E501 % %1Vop / Vooa TAEHEJETEEIA1.8 V ~ 3.63 V. #1&R-1. GD32E501 E A A JEHHF
HBIi7~, GD32E501 R4 & A = Ak, H45Voo/ Vooalk, 1.2 VI &31k. Voo /Vopa
W IR E A, HYEVop / Vooalk ik N 7 —LDO, FISkN1.2 VI .. S H
VoofftH, Voo KA, & HEESER. £%PB12 ~ PB15. PC6 ~ PCOix84-5|
H B A A B HE IR VDios
2-1. GD32E501 £ 5] FL JE IR A%E 06
Voo % 77777777777777 T"7W””W”W””w}”yg& Backup Domain
1 3.3V ’ LXTAL ‘ ’ BPOR ‘
PAO
PC13 X
ivdes WKUP WKUPR RTC
PB5
st [ | 20
WU p— Cortex-M33 |
’ HXTAL ‘ ’POR/PDR-‘ ’ LDO }——1_—21/—» ’ AHB IPs ‘ ’ APB IPs ‘
Voo Domain 1.2V Domain
Vooa Domain
IRC8M IRC40K ADC
o ey oo [ ] e |
’ IRC28M ‘ ’ PLLs ‘ ’ LVD ‘
LVD: {4 LDO: i 7 52 BPOR: # {4 1 1 52401
POR: - HIE A7 PDR: L& A7
2.1.1. £,
AL R RV 1.8V ~3.63 V. N TR 2 A7 8 FIRTCIE R TAE, Voo HLIEA AT %
M, —HVooHIEXHG, B &0 ilsds &k arasaEZhr.
HER: GD32E501 R FIMCUTVear& I, JoikAdi FIRTC A 45 U8 ZE W /i f5 1 TAEThRE
2.1.2. Voo / Vooa IR

Voo / Vooa FE I IE 35 Voo i A Vooa B P 87« U1 S Vopa T Voo, B3RP & 2 18] ) 5 Z A 6
HE300mV GO H P Vooa5 Vool il B 558 A &) . BT, Vopa ] 18 i 48U
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2.1.3.

2.1.4.

2.1.5.

HLI IEH: 22 Voo, AN Vssall i R e BB (R it @i 0QFE PHE & MiEE S ) EH: 5 Vss.

N T HEE ADCHIEE G BE, AV ooadf 37 A1t o n] {5 AR 4L B B 0A 21 B8 47 (R R . GD32E5017E N &8
LA L NADCH A AL L Vrerp 5| I (AMEBHEHL: 2.4 V < VRrerp < Vopa) o

B VooftHEIEE: 1.8V<Vop<363V;
B R AEHADCIIEE, VooafltHEIEHEl (1.8V <Vop<3.63V); R FHADCIIEE, Vooa
fLE iR (2.4 V < Vop <3.63V).

Vrer BIR

NPEFADC | DACHERE, 1EGD32E501 R 417 fbith i W ICE — MRS & I N S LR %5 FL i
HNADC / DACTRAIE HEFE v A s, o] DUB it A fL FLZ5 VRerp 51 o P9 587242 VRer 81 7104E
2.5V, At SYSCFG_CFG2%i /7 st fIVREF_ENMG7Af G H . AN 4TJFVREF_ENAY , Vrerp
5| BI7R T LU 403 B At B B Vopa, METSYSCFG_CFG24 17 52 1 1IVREF _ENAf7 4 i {5
0.

HEAE Vrerp 5 IAMADERZA1ONF + WUF R A, Wk FACYE, 2/ FER—1100nF
B AR

Vooio HIE

GD32E501 £517 ikt % PB12 ~ PB15. PC6 ~ PC9i%x 8 5| i i Vopiofi: Hi « VopiofI4H: B 14
FEl/£1.2 VH3.63 V, {ili £ MCU 5 TAEAEAS [A) B YR30 A5 1) R0 75 5K o

BRI, HVoo R BERN, AZERMLVoooftH, 2 Vookt THEHUIRERT, A2 Vopio

3N any
ARG ERSE (LY, TR AR (I 2 B B I B R

B VDDA AMERE (N * 100nFiEHA+A/NT4.7TuFHBZ, 20—/ VDDF B
ANF4.TUFRZEFIGND, HAlVDDE| fI#:100nF);

B VDDA AR CEA0NF + TuF &2 );

B Veer LUK AT AP AE A B IE 2 Vooa, HAEVREFP S| I HZEH2100nF 5 10nF + 1uF
W) 25 L2

B VDDIOF| 4N 75 4% 100nF P &8 HL 25 0] 1 o
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& 2-2. GD32E501 &AL B &t
|

2*VDD
IX]vDbD
VDDIO
L L
_— - X vbba
VSS 4.7uF| 100 nF
BGA64 QFN32
VDDA - = VREFP
1uF EO nF|
1 yF| 10 nF
VREFP T IVSS EPAD
0.1 pyF/
0.1 uF/ VSSA 1UF+10nF
1uF+10nF

HEE:

1. Frf BRI A X R VDD, VDDA VREFP. VDDIOH| i & ;

2. {EFHFVREFPIEFEH N EE ™42, MRYEZ T SEBr N B, AT H SRR A

3. HMCUHRLEHEATE, Hef o R BIE S5 R, @30 VDDA 7TuF B B AT
10uF i FELA

4. BGAB64: VSSAFIVREFNTE N EIZE;

5. QFN32: VDD#VDDIOfE N EE, VSS. VSSAFIVREFNTE N Hi% .

2.2. YRS U Je B L

FEAT T, BRAVDD5VDDAG| R R, A — gt

GD32E501 R4 R =il =fE A BMIEEA . RARMASHIEL . BIREAAAE
£z, HLYE RS EALRR T /T s R4t .

MCUE A7 AT DL IS 2 ) 27 fE #sRCU_RSTSCK (0x40021024) K HIlr, ZarfFas R L E
LA BTG BRbR &AL, B AEM R, SR E AR S, vEd RSTRFCEHIA IR E AR,
HFER A T IR E A B AR B AL A, A R HER/ERCU_RSTSCKEF 4745 H1 44 i K«

2-3. RCU_RSTSCK &%

Eal 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

LP | WWDGT | FWDGT | SW POR EP OBL viz2
RSTFC 2
RSTF | RSTF | RSTF | RSTF | RSTF | RSTF | RSTF RSTF

IRC40K | IRC40K

STB EN

r w

MCUW SR b/ i AL L, U R A, RGT R bkl h AE ds RE &R — D AL IR
(HMEREL A ER) HRREA 2520208 AR L1 ik b SE A
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B2-4. RGE B
NRST é
e oo
- pulse [—® System Reset
SW_RSTn generator
OB_STDBY_RSTn
OB_DPSLP_RSTn
OBL_RSTn
2.2.1. LVD
LVD fZhRE 2 A Voo £t B H 2 B TR R A I BE (2.1 V ~ 3.1 V), ZBI{H H HEJEE
il 75 A7 48 (PMU_CTL)H 1) LVDT[2:0/f7 47 B & . LVD il LVDEN B ffife, AL T HEIRE
ZA7#(PMU_CS)H 1) LVDF f7 R/~ K R A 2T I, % FH S S EXTI M 16 4, A
FURT LB AL E EXTI B8 16 =AM N A . (LVD FRIEHE ST EXTI 55 16 19 1
FHal FREIBCE ). IR HLE ViystfHN 100 mV.
LVD NH %6 : 24 MCU HLJEAZ 2AMBTHER, kA4 Rk, JA1n@d LVvD W E K H &
R EAE GZRERT PDRE), —HBERNZRE, LVD FW#FT I, wl /e b e 5 %
WA EAE, B MCU KA HAh RH .
& 2-5. LVDREEEE
LVD B
LVD St 4{*
2.2.2. POR/PDR

O W E4ERPOR/PDR ( FrU/HEHELN) Mg, FTRMIVoo / Vooa 7 M AR 45 & HRI{E
7= AR YR B A AS 5 B AL BR A I I SN AN TS Fr o VeorZRar - LA I BIE L, MR 4
RA1TAV, VeorE i A FIBE L, HAMEZ)H1.67 Vo 87 K ViysEH 2 540 mV.
TR N2, GD3I2E501 RANE N 51 B A AIIRE, AREMNE AL HF B R 2 A1
FEAE I LT
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E2-6. Er/mERAKEE

b Voo/Voba

VPOR F-————————————— )

|
|
|
|
|
|
|
|
|
VPDR f——————————f————— I
|
|
I
I
)

l'«—>! tRsTTEMPO
2ms

RIREAL (IR PHEK)

2.2.3. NRST 3|}

X TMCURINRST 51, 9y 1k 5l 52 S A7, NRSTH I BUSCE —A> A2 (MAL{E 9100 nF),
B 2-7. ARSI AL B

""""""""""""""" Voo Voo
Sh AL g :
10 kQ ' Rpy
' NRST
K qj' 100 nF}
: GND :
"""""""""""""""""""""""""""" GD32E501
HE:
1. W LR ARy = 40kQ, FEAME LA EH10kQ, PMERBEETIMASSECE A T
1ERH

2. EHIEEEELN, TENRSTE WAL & ESDIRY — M4 ;

3. REMCUNIAM{FPORME, A SMTIINRST & A7 2 H ik s
WRMCUJEZh 7% (T HREESIE), HE S INNRST A2 E, HKMCUR L5
RG], 3RETT b S B X

FIMOSHE [ TRR L ERFE, 7285 BN fEd, VDD / VDDA < 0.7 Vi), & N#E R4
MOSHE A2 ENRST S JIFAK. BI, 788K LR fEd, £VDD/VDDA=0.7 ViFf, £l
— NN, KA SRS IR LA, Hon R W &2-8. NRST 5/ L T HMOS B4t
BA K ATR .

»
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/& 2-8. NRST 5| LT f8 MOS & ik n & &l
i Vob / VoA
VPOR = ——m———————————— - J:- ———————————————————————————————
HOTVE-———- fommmmmmmoo —E——% ———————————————————
. ‘:
NRST i

PR 78 MO B 72 5, T PR R Bk o R S N [ B TG — 28, =35 SR e (A1 ms

2.3. i

GD32E501 R 51| A & A7 58 % I B R Gt AT DURSE AR N I & B Ga e,
F R -

4-32 MHzAMA T i AR IR % 4 (HXTAL)
8 MHz N & =i RCHR % %% (IRC8M)

28 MHz N ¥ =# RCHRE % & (IRC28M)
32.768 kHz/MIGId i AR % 4% (LXTAL)
40 kHz P #EERCHR 7 4 (IRC40K)
PLLA 4§ AT % HXTAL B{IRC8M
HXTALR B ] W 45
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2.3.1.

& 2-9. GD32E501 Z 514w

- FMC CK_I2S

(to 125)

CK_FMC
Scs[L:0] FMC enable } s >
(by hardware) (to FMC)

CK_IRCBM [ HeLK >
00 AHB enable (1o AHB bus,Cortex-M33,SRAM,DMA)
8 MHz cK_csT
IRCBM pogl K1) CK_SYS p’;"ézler CK_AHB 8 - .
T00MHz maX | 350 512 [100 MRz ma: (1o Cortex-M33 SysTick)
FCLK -
(free running clock)
TIMER1,2,5,6,13
if(APBL prescaler = 1)
432 MHz ’\f'm_nk | ) CK_TIMERx
HXTAL onitor else TIMERX
APEL mcaerz) | enable to TIMER1,2,5,6,13
CK_HXTAL

APBL CK_APB1

—— Prescaler PCLK1
732 Hu +1.248.16 100 MHz max to APB1 peripherals

Peripheral enable
32.768 KHz 1 CK_RTC -
XTAL (to RTC)
CK_IRCSI CK_I2Cx

= 10 12C0,1,2

10 Kiiz RTCSRC[L:0] CK_FWDGT

IRC40K (1o FWDGT) > ——— 12CXSEL[1:0]
if(APB2 prescaler = 1)

CKOUTSEL[2:0] b 1 CK_TIMERxX
else TIMERX
enable to TIMERO,14,15,16

o +[APB2 prescaler/2]
CK_IRC28M

CK_IRC40K APB2 CK_APB2

I}gA CK_out +124.128 CK_LXTAL $——  Prescaler PCLK2
e cK_SYS +1,2,4,8,16 100 MHz max o APB2 perpherals
CK_IRC8M

Peripheral enable
CK_HXTAL
CKOUTDIV[2:0] CK_PLL CK_IRCBI

CK_USARTO
to USARTO

28 MHz
IRC28M

ADC
L Prescaler
2,468

ADC
Prescaler
3,579

SRR AR ARG B (HXTALD

4-32MHZA 1 i 8 di A IR 5 28 (TGRSR WA R ST HR SRS v I F- BT o 25 5 A2 1) it A o
IMEEITHXTAL G| BB, A A2 422 1) 41350 e BELRITIC FC H 28 2 ZBUAR 4 T 38 28 (10 R 3 4 2 Kok R
H, HXTALE AT LA F 55 4 N B A R N R (1-50MHz G I8 RS ). 57 I,
%52 OSCIN, OSCOUTR#FEZIRA, W b7 E4T FFHXTAL¥ Bypass Ui fig (ffifig
RCU_CTL B fJHXTALBPS/iz ).

2-10. HXTAL #1358 544 e B

GD32E501
OSCIN oscour

! X4
L

Crystal
Ci — j—7

13
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2.3.2.

&] 2-11. HXTAL #h 384 e 4%

GD32E501
OSCIN OSCcouUT|

RIS

VRN
*T=:

NI

N o o &

i S5 NI, {55 MMOSCIN#I A, OSCOUTREF B4R
KFABICE A RN ZH AN : C1=Co=2*(CLoap-Cs), HHCsHPCBHIMCUS| I

P, BAUEN10pF. A AN il Sy, R IR B 3 R /E20pF /2
Fi1F), IXEEAN AT UL AL ¥ C1fI Co L 2 N 20pF BRI AT,  HPCB Layoutf R A fg it Hh5g
T AR 5

CsAPCBHUEZ KXIC pin L A LA, ik IMCUMLIT, Csifli/h, RZBEK. Frid,
FESEBR R, 2 AR B MCUBLE 3 8 A TAE R H I, A& 498/ Fh B IT T 2

A8 AN el AR, B AR P I R AMQERBH, DA 1A B 25 5 4R

RERE: AA U5 f Iz > SN oV & 1 > A EEIRC8M:;

IEEAE AR ER, 2477 Bypass, B3R & S AMK 0.7 Voo, % HLF A K F0.3Vob;
R A% 5 MCU B i 51 B2 2 (1) 7 28 7] 6 £ IR Sy PCB AT & A 28 1) 7 8] PR il 5 2004 12 2
OSCOUTHIOSCINH /5| I E 2 KA — 3. X &P PCBIEL I N1 A
— 2, MBS R A P 7 3 R AR A R AN BEAH S, TR AR AE ZE (A LAV AC S BRI
PCBHR . it Fax Pl 1ot g I 2R 1 I 8 ) 500 B 52 o 1) 25011

SAERIRIE ARG I B (LXTAL)

LXTAL g A2 —1~32.768 kKHz[FIRE AN f ik (RO, B ARTCIRt— MERIIFEH &
K RS B CASIHILL R 25 7 5 3 A LXTAL S D . MCURIRTCHEERF 24 T — Mt 588, K
252 3] S ARV RE | VT HC FL 25 DL A PCBA T A5 520, W SEAR BRI B R E , 7 FLBR L 1T I
VO PCA3E: 22 I 8 M NI I, @I TIMERR AT LXTALMEAT R E, AR RS A 1 %
RTC (1) 73 51 27 A7 4% o LXTAL R B DA SCFE S5 B8 I B N CH IR @R 55D, v DL T e &
RCU_BDCTL H i f{ILXTALBP S/ K fif it .

& 2-12. LXTAL 435 544 B 2%

GD32E501
OSC32IN  0SC320UT

a5

14
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2.3.3.

2.3.4.

& 2-13. LXTAL #MERa4h i i

GD32E501
OSC32IN 0OSC320UT

RIS

ER:
1. HHFHEAN, {55 MOSC32INHIAN, OSCI20UTIREFEZIRES:;
2. %?9F%ﬁ@@ﬂ%§j@]‘ﬂ7§%ﬁﬁ C1=CZ=2*(CLOAD'CS)’ E*CS%PCB*DMCU%[HJK‘BE@

IR, KI{ETE2pF ~TpF 28], @i ASpFASHE T H . HEFEH /MR AR, R
FIEPE SRR B A AE10pF /2 A 11, XA AR 42 DT A FL 25 C1 AN C2 HL (B 2 10pF RATHT
H.PCB Layouttf /& ] Gz th 5 R 51 A -

i eriHEE )7 (CKOUT)

GD32E501 £ #IMCU T % i M\32kHz £ 100MHz (1) i, 7T DAIE i i & B 4 27 77 #8RCU_CFGO
[1JCKOUTOSEL[2:0]f7 i £ A R 5 S th,  AHM. FIGPIO S| IPA8 / PA9 T ML & v & H
Thee ki B e ErE 5.

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

CKOUTOSEL[2:0] N R
000 T i
001 CK_IRC28M
010 CK_IRC40K
011 CK_LXTAL
100 CK_SYS
101 CK_IRC8M
110 CK_HXTAL
111 CK_PLL 8 CK_PLL/2

HXTAL B iARa% (CKM)

T B B ) 27 A7 2y RCU_CTLH I HXTALR & M #8485 67 CKMEN,  HXTAL AT DL A B i i s
P RE . Z D)6 TR EAEHXTALJE 3 28R J5 B8 , TEHXTALIF 1k J5 25 1E . — B HXTAL#f#, HXTAL
FE PR L, BB R B A A7 28 RCU_INT 1 (T HXTAL B 4 BH %€ b 76 AL CKMIF g B A7, 7= 2E
HXTALM & A . X AN 51 K 1) o A Arm® Cortex®-M33 1A ] B il o W NMIAH 3%

VERE: MEHXTALY E/E RS 4. PLLERRTCH 4, HXTALME {8 L3R IRC8M N 2 4;
AR, PLLEE B 30281, RTCHN 40 75 2 B .

15



e

GigaDevice

AN101
GD32E501 R 4FF K T6 e

2.4.

2.5.

2.5.1.

BB
GD32E501 &4 $e i =F 5 3775, v L g5 7 BOOT1_nf MBOOTO 5| it 47 ik
Pkt Jmshikml. BB, 2847 PR, BOOTOS| AR RS, @PGET—/MN0kQ
HFHEIGND; £ R G 7 it ss TR TR, 2 /HBOOTOS| s, W7 170B_USER[4]
RFFBOOT1_n1 (ML X N BOOTANLZ0), HHi5E kG, FEBOOTORAK G LA Gzl
P R SRAMBUTIERF Z T IHRIRE R .
i N\ BootloaderfE e R itk a5 1], F-T X FLASHAE i #3317 5 4 F2 . /£ GD32E501
%4, Bootloader®] LLi#iI2C0 (PB6FIPB7) FI4MAAH.,
+£ 2-2. BOOT &R

BOOT = BOOT1 BOOTO

& FLASH 77/ 28 X 0
ARGt 0 1
F F SRAM 1 1

& 2-14. #3# BOOTO B %%}

BOOTO

GD32E501

ER: MCUIZTTE, WIREEBOOTRA, MARGENLGA AR

SELSMEBEIR

GPIO B %

GD32E501 % 7] #5548 IO i (GPIO), 4»#IAPA0 ~PA15, PBO~PB15, PCO~
PC15, PD2, PFO ~ PF1, PF4 ~ PF7. &S5 IERAT LLUEA 72 MArid B, GPIO K i3k

RGERVE W 2-15. FRif10 #IHE LK L1

16
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& 2-15. 3 10 FIEEAGEH
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3.

3.1.

3.2.

PCB Layout #&if
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4.  HEUH
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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.

© 2024 GigaDevice — All rights reserved
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