GigaDevice Semiconductor Inc.

GD32F503R-START
Arm® Cortex®-M33 32-bit MCU

i Nak i)

1.1 WA
(2026 4 2 H)



&

GigaDevice GD32F503R-START )EHF EFETI"%
HZF

B e e — 1
BBl B B et — 3
R BT e — 4
o T 1 TR TR TR RTPOPRPPRRRRRT 5
2, TR 0 B . —— 6
B AT T oo ——— 7
A, B T I e —— 8
O TR e 3= 1= < SRRSO UROPRRRR 8
B, 2. B T R E e 8
N T W Lo = « USRS 8

B . B et 9
B8, US ART ..o et 9
B.6. USB. ..o 10
By R 1 o 1 1K {1/ SRRSO 10
B.8.  ANAUINO. ... e e e 11
B.9. MU ..o 11
B B R B TR T ot —— 12
L3 TR 11 (o % < 4 [T USROS 12
o K DR o =1V (@ Y = I O UoO o TOOSTUOTTTT 12
5.0.2.  DEMO BTG T oottt 12
5.2, GPIO T oo, 12
o 2K D v =1V (@ YN = SO oRTOSO T TT 12
5.2.2.  DEMO AT G T oottt 12
5.3, EXTI I T oo, 13
5.3.0. DEMO H B et e et e ettt 13
5.3.2.  DEMO AT T oottt 13
L = <R == SRR 13
B.AA. DEMO H I oot e ettt 13
5.A.2.  DEMO AT T oottt 13
LT 3 T « SRS 14
LT P o 1=V [ T = N o TSSO USSR 14
5.5.2.  DEMO T4 T oottt 14



&

GigaDevice GD32F503R-START )EH ):' EFETI"%
LT << 1/ Y=< ST S TR U ST PP PRSPPI 14
LT =11V (o T = 3 OO T 14
58,2, DEMO AT T oottt ettt ettt ettt ettt ettt 15
5.7. MSC_HOSt (MSC TEHL) oottt 15

L A T =1V [0 T = 3 OO 15
5.7 2. DEMO AT T oottt ettt ettt ettt ettt 15

8. P TT B oottt 16

2/17



&

GigaDevice GD32F503R-START ﬁﬁ)jj:gltﬁ

A 4-1.
A 4-2.
A 4-3.
& 4-4.
& 4-5.
& 4-6.
A 4-7.
& 4-8.
& 4-9.

=== TSRO 8
i Witz b < R 8
LED THEBIRBEI ...ttt ettt ettt ae s et et et ss e s e s e se s et et et e s et et ese s esetereenananas 8
e Myl =L OO 9
USART JEFEB ..ottt ettt s s st et et et et et e et et et et et et et et et esesereseee e e n e e 9
U ST3:< OOTR 10
GD-LIinK JREEE ..ottt ettt ettt ettt ettt ettt ettt et e et aeeaens 10
ATAUINO BB ettt ettt et e et e et e et e et et e e e et e e e e e e e s e e s 11
MCU JEFRIE ..ottt n s st s et es et ettt e e et et et et et et et et e s e e et et et et erereenennans 11

3/17



¢

GigaDevice GD32F503R-START )EHF il:léltﬁ
BRI

FR 2-1. BUBIZIED ..ot R 6

S TR 3 N i ST 16

4/17



¢

GigaDevice GD32F503R-START )EHFEI:ETI‘_H?
1. (5ib]y

GD32F503R-START #EAfikifd Fl GD32F503RGT6 1E Jy 44 % . WALk f# ] GD-Link Type-
C HH#RME 5V M. fRftassy &gl 7EN K & SWD, Reset, Boot, Button key, LED,
Type-C M4 AN BRIR . 02 XTI AR I 55 kLT DL FH GD32F503R-START_Rev1.2 Ji
K.

5/17



&

GigaDevice

GD32F503R-START H /554

2.

Thee 5! o B

* 2-1. 54
Thie 518 #R
LED PC7 LED1
LED PC8 LED2
LED PC9 LED3
RESET NRST Reset
KEY PAO K2(Wakeup key)
USART PA9 USARTO_TX
PA10 USARTO_RX

6/17



¢

GigaDevice

GD32F503R-START H /554

3.

NRET=]

PEAL B H GD-Link Type-C #24t 5V HJi. TR BPPE 75 24 GD-Link T E, 7Eik
BT IEMEZ TR E EEE, LEDPWR 44 S, FIEbkat i e .

Fr B BIREIR ML T Keil. 1AR F1 GD32EBuilder =/MiliAs, Hr Keil i) T.F2 2 % T Keil MDK-
ARM 5.35 uVision5 17K, IAR ki) TFE/23E T IAR Embedded Workbench for ARM 8.32.1
B¢, GD32EBuilder &3 T GD32 Embedded Builder_v1.5.5_Rel fll# . 7 {# it 2
A IR LA B

1. WA H Keil uVisions 777 TRE, 23 (Mik: https://www.gd32mcu.com) #z#ThR A<
GigaDevice.GD32F50x_DFP, LIn#H 2% 4

2. WRAMFEH IAR T L&, %3 (Wik: https://www.gd32mcu.com ) # #i it A<
IAR_GD32F50x_ADDON, LUhn#AH 3 1

7117


https://www.gd32mcu.com/
https://www.gd32mcu.com/

&

GigaDevice

GD32F503R-START H /554

4.

4.1.

4.2.

4.3.

B BT BEIR
f r B

B4-1. fhea iR R A

TP1
NCDO0603C1_YellowGreen
R7 AP
+3V. |+ enD
+3vy 4700 LEDPWR
GDLINK_5V o1 +5V U2 +3V3
— T o 1 . 5
Vin Vout
SMD1812P150TF/24 s c10 '|| 2| oo on c17
10V/10UF_| 50V/0.1uF 3 N ne bty Liovioug soviour
. GD30LD2010NSTR-133 .
P2
PS5 JP6
1 +3V3 1 +3V3
2 VDD 2 VCC_GDLINK TP GND
SIP-2, 2.54 SIP-2, 2.54
GND

s ik

Bl4-2. Jaahr g R E E

JP1

23 _“" GNIR1 BOOTO

—
11— vbD 10KQ

BOOTO
P2
23_“|' CNIR2_ poor1  peo
—
1+—— vDD 10KQ
BOOT1

LED 874

E4-3. LEDZhgE E &

PC7 RIS

|I- GND

470Q

8/17



¢

GigaDevice

GD32F503R-START H /554

4.4.

4.5.

g5

E4-4. HRIhERERE

+3V3
K2
K-11028
PAQ -
lCZA R20
50v/0.1uF L 10K @
GND
&l4-5. USART R 3 &
+3v3
ca1
U9
oL am— YT VVE Y i L i oo
B 2 It 50V/0.LUF . USARTO TX PAY
o] 431 o RXD 5 USARTO_RX PALD
% RTst vce (L +3V3
€21 cTs# TNow 8¢
c42
CHB40E 50V/0.1uF
GND
GND
_— CN3
D- Al?ég GND SHELL;H(
% VBUS SHELL [——X
1o K—ac] SBU2
. . XL+ ca
|| > 101 101 — T =5 DN2
GND! li GND  VBUS X DP1
El 102 -4 T £ ont
DP2
USBLC6-25C6 A8
D+ PBS SBU1
A9 | CC2 2
] VBUS SHELL ——X
GND SHELL
= GT-USB-7010ASV R4L ca3
GND iMa 50V/4.7nF
GND

9/17



GigaDevice

GD32F503R-START H /554

4.6.

4.7.

USB

E4-6. USB R H &

R43
51KQ

GND
— CN4
PA1l USBFS DM R44 — 2R ABI2 [~ e 431%(
— A4BY
X—=—=1 VBUS SHELL ——X
B8
»X—=51 spu2
u12 251 ca
1 6 o B7
> 101 101 —¢ Ag| DN2
GND'|||73 GND  vBUS —,—X T [ a7] PP
102 102 T 5] oM™
® DP2
USBLC6-25C6 A8
X5 s
PA12 USBFS DP __ R45 —— 2R B4AY | Vol shELL %(
— 1A12
GND SHELL
= GT-USB-7010ASV R46 cas
GND ma 50V/4.7nF
R47
51K Q =
GND
GND
.
GD-Link
& 4-7. GD-Link EH# &
=
o ey
= e o
I + GND
= o P2iBOOT i
o Losc.in T Twsi0 pas £ o] e
r 1T PAS
Sovizope v w2 e
o F Hewsamn [Jio e RS
i L_osc.our GD32
H 120pF Pon L s PBY T Reset
= 50V/20pF X—3p PAY VCC_GDLINK
GND SBHs. 3P PAI0 L e P14
L usais ouea e PR T
TUSEHEOF PAL =
TSvbio— PALS paL e o]
L SWDCK___PA14 S PB4 [ 5
I o0 PAIS X2 pas
- Loscn s o S0 T
£ 0SCoUT st v [ ¢
2] b0z~ pez el
s ) pea el %
GND‘\W—%}‘H B00T0 s :Q‘C}f NCDBBISCI.YellwGen
Lot o e ] s S
2 Hp oo
GOUNK SV
T e el e 0603C1. Yellowt
Pl X oty 1 rckicik NepoeLYetwGree
el 2. PC11 1. 1D0
a0 - Pe e T
GOLINK USE oM T asel e e v Vee oLk
r AB9 | Ugs SHELL X PC14/0SCa2_IN X
¥—B81 spyp VCC_GDLINI i vear PC15/05C32_0UT (i—X a1
e %5 ca 2 31 Toko
— & w2l T 7 [V m ez
onp &Y ]
2 o2 102 =4 ! T—= ER o e & 29
TECERG e Sovio 1
MJ o 12§ yopa vssa (2 fir-ono I ’
BE]‘}G VBUS sHELLf—X To =
I GND  SHELL VCG_GDLINK GND
= STOSETASY R
o T v L Lo Lo L. L. L1,
== C32
L usBHS DM 09 GDLINK USB_DM L T Sevd Goun, @k S0v/o. 1@ S0VI0, 1@ S0V/0, 1@ S0vI0 1? 50VI0.10F
| Useis 0P Ras—00 GOl iNK USB 0P o

10/17



GigaDevice

GD32F503R-START H /554

4.8.

4.9.

Arduino

& 4-8. Arduino FHE

PCO R8 m
—
30
cis
50V/0.01UF
pC1 o 2 P7
—]
B0 8 10LCLES$ 12C0
c19 9 | D14 SDAPB7
50V/0.01uF Y%em ! 8 —x
+av-ORER 5 7 |!,;
NRST 2 ! D PBI3  SPIL_SCK
= D12 PB4  SPIL_MISO
R10 +3v4 4 5 (——oiz ol
PC2 RO a3 po 5 : DI~ PBI5 SPII_MOSI/PWM
I o 1 PBI2  SPIL_NSS/PWM
e I 3 ;‘ PAL  PWM
50V/0.01uF +sh—— 8 1 o
SIP-8,2.54 SIP-10,2.54
Pcs o BRI a4
—
B0 P9
ca1 8
P15 PWM
S0V/0.01uF ADCO12_IN10 Al Al . g PWM
ADCO12_INI1 A2 A2 B .
R12 ADCO12_IN12 A3 A3 : : PWM
ADCO12_IN13 A4 A4 3 :
30 ADCO1_IN14 A5 AS
c22 ADCOL_INI5 A6 A6 2 21 USART1
50V/0.01uF
SIP-6,2.54 SIP-8,2.54
pcs o RIB  ag
—
B0
c23
50V/0.01uF

MCU

& 4-9. MCUR &

MCU POWER BOOT

»1

3 | GNRL
voo =l soore
U1 VDDA 1 VDD 10KQ

o voo

A PAD PBO L1 BOOT0
A 2R = o e e Lo Los »2
e PA2 PB2/BOOT1 16via, 7ui 50v/0.10f S0v/0. mE 50V/0. mF 50V/0.1uF BLMI8BB220SNID 3 [l one
A PAS PB3 cr c8 S 2__Boori P2
PAs PB4 S0V/0.010F] S0V/LUF 5
z e es L L— voo
- PAS PB6 = L B
PAT PB7 o
A8 PAS GD32 PBS B8 NRST
Lt PAS PBY E
- PALD PEID o0 o Rt bal voo
— PALL PEIL o
A1 PAL2 PBI2 T o
25 PAL3 PB13 oh co
ALS e (i BI5 50VI0.10F b
= PA1S PBI15S > ul Ki 10K Q
osc I OSCIN-PDO PCO = MR
SC oL 0SCOUT-PDL pCL GND o e
2 9% pp2 pc2 ci2
PC3 i
BOOTO___80i gooro PCs T
PCs L sovour
NBST o f NRsT pCs JTAG/SWD =
PC7 Gio
) —
fecy) 1o 0sc
pcil cu c13
i€ C12 1L 0OSC_IN
pC12
iz r
b Cia sava Sovr20pF == Y1 Ra
voar . PCLA-OSCE2IN = e2 S B | Mo
NBAT 11 ygar out B D1 PALS | T 0sC ouT
VSO0 ALY it
v 24 voo ves - s STCRRVBEE 7 -
48 4 vpp vss g JTDO PB3 S0V/20pF
3 65 1 —mo e
19] VoD VSSI c15
e VD HDR4 = I 0SCR2IN PC14
VODA__ 13§ yppaVRER VSSAVRERN |12 GND y2
EEIIS SR |
5 = ci6
oo 0SCI220UT_PCIS
Soviopt X206032768KGB2SC

11/17



&

GigaDevice

GD32F503R-START H /554

5.

5.1.

5.1.1.

5.1.2.

5.2.

5.2.1.

5.2.2.

(kL]

GPIO JiAKLT

DEMO H#

XAMIIFEAHE 7 GD32 MCU LA TR

B C)ff A GPIO ### LED
B A5)fE ] SysTick 74 1ms [(JZER}

GD32F503R-START &t A 3 4~ LED. LED1, LED2, LED3 ifit GPIO =il . x4

BiFER Uik B4 5 LED.

DEMO # /T4 R

T #FEF<01_GPIO_Running_Led>#|J &4 I, LED1, LED2, LED3 Jiif¥45 8 [ 500 =
Fbiss, SRJE—HME K, 500ms 2 )5, HE TR,

GPIO #Z5# #HIE R

DEMO E

XAMIFEAHS 7 GD32 MCU LA R Dy Re:

B ) E ] GPIO #5] LED Flfs
B 23l SysTick =45 1ms fSERT

GD32F503R-START JFAMRA P MEE M =4~ LED. JLrh, PiM1%HE2E Reset f44, Wakeup
f#4%&; LED1, LED2, LED3 mli#il GPIO il

XAMIIFEPFIA 4l {4 ] Wakeup #2851 LED1. 4% F Wakeup #5#, ¥4 10 5 O %
ME, RN, HERFER 100ms. ZJ5, FXRAI 10 i R ARAS . a5
AVPERIAR AT, RWHZ SR Ih % T, #% LED [0k R4 .

DEMO #7543

N# 2 <02_GPIO_Key_Polling_mode>Z|FF k4% I, % F Wakeup %%, LED1 ¥2 5,
RN Wakeup #8, LED1 B &K,

12/17



&

GigaDevice GD32F503R-START )EHFEI:ETI‘_H?
5.3. EXTI #2485 WA=t
5.3.1. DEMO H i)
XAMEIFEEE 7 GD32 MCU (A FIhfie:
B S GPIO ##4i] LED Fdgi
B o) EXTI P2A 4
GD32F503R-START FF A MAE A EEM =4 LED. H, B4 %82 Reset {44, Wakeup
Y%k, LED1, LED2, LED3 miid GPIO il .
XAMEIFE SR An T4 EXTI AhER b W 245 LED1. 244% & Wakeup #48, #7745 — MMk
W, fEHRWTIR S R, SRR RN LEDT FOf IR
5.3.2. DEMO $#AT45 3R
N2 <03_EXTI_Key_Interrupt_mode>Z|FF Kk, LED1 ==K — Tk #% F Wakeup
¥, LED1 B2, HIRIE T Wakeup %8, LED1 KoK,
5.4. B O kiR
5.4.1. DEMO B
XAMEIFEALFE T GD32 MCU [1LA R I Rg:
W O AR O RS AR W R g s 2 TR R IE A
5.4.2. DEMO T4 R

T# < 04_USART_HyperTerminal_Interrupt >ZIJF &, # 8 IT£E 2T K 1) USART
o #5E, LED1. LED2. LED3 5K — M Tllli. 485 USART K44 Hi %4 tx_buffer 14
75\ 0x00 F| OxFF ) 2 32 1F hex A% 2 it 2 £ i 45 5 e Ui B 0 ¢ 3im A% () BUFFER_SIZE
ANFATIEEE . MCU K H U3 (1788 2 23 K I B A7 TR U2 rx_buffer w1 . 7R IEFIHEIL
SEUE » K ELEE tx_buffer F1 rx_buffer 118 . 41 tx_buffer 5 rx_buffer #H [, Il LED1.LED2.
LED3 # Kk S 55. A0, LED1. LED2. LED3 2N/

LR 2 S 1 A 20T B TR |

13/17



&

GigaDevice

GD32F503R-START H /554

5.5.

5.5.1.

5.5.2.

5.6.

5.6.1.

0o 01 02 053 04 05 08 OF 0F 0% 0k OF OC OD OE OF 10 11 12 13 14 15 16 17 13 19 14
1E 1IC 1D 1E 1F 20 21 22 23 24 25 26 27 258 20 Zh 2B Z2C 2D ZE ZF 30 31 3% 33 34 35
36 3T 35 39 3k 3B 3C 3D 3E SF 40 41 47 43 44 45 46 47 45 49 44 4F 4C 40 4E 4F B0
51 BZ B35 B4 BE BS BT B3 B9 B 5E 5C BD BE BF 60 61 &2 63 64 65 66 &7 63 59 6A 6B
GC 6D GE 6F FO Y1 Y2 Y3 74 VB V6 V7T V8 V® VA VE FC YD YE TF 80 51 5Z 53 54 585 36
g7 3 99 dn 85 SC 58D SE SF 90 21 92 93 94 95 96 97 95 99 94 95 9C 50 SE SF A0 Al
b7 AT A4 AR RS AT AT A9 Ab AF AC AT AE AF BO Bl B2 B3 K4 ES B6 EV B3 B9 BA BB EBC
ED BE BF COC1 C2 C3C4 CH C6 CY C3 C® CACE CC CD CE CF D0 D1 DZ 03 D4 D5 D& D7
03 D9 DA DB DC DD DE DF E0 E1 EZ E3 E4 Eb E6 EY ES E® En EB EC ED EE EF FO F1 FZ
F3 F4 F& F& F7 F3 F2 F& FE FC FD FE FF

WFIRAT

DEMO E ¥

XAMEIFEALFE T GD32 MCU [HILA T I Rg:
B O e S PWM 3
W O] I B A A

DEMO #T4 R

T# <05 TIMER Breath LED>F|JF &M, i TR,
PC7 ANZH T H A4 & .
ATLAE S| LEDT HIEASSE, Han:, FEEIEN, MEANNIERE A2,

B0

DEMO H i
XAMIIFEAFE T GD32 MCU UL R IhfE:

B ES]nf A USBFS 4%
B o)A seEl USB CDC W

GD32F503R-START FF &M BA—/ USBFS #:11. fEABIFEF, GD32F503R-START
TR USB ENIMZE—> USB REdlleR 1, W NEIR, WIHE PC im & & B haE
BZEEAE o ZBIRENERT USB BEa A ARG R 1, tha] LUl USB (a4 £ .
T A A AL L, R AULA D AT PLROT BRI e

47 (1 (COM A LPT)

13" GD32 Virtual Com Port (COM41)
~."ZF RNC_EBM Serial Port (COM3)

14/17



¢

GigaDevice

GD32F503R-START H /554

5.6.2.

5.7.

5.7.1.

5.7.2.

DEMO #HAT4 R

#<06_USB_FS\USB_Device_CDC >#If2 FEEIFF KA, FHiE4T. Bl b4 N\ ik
Kot , READLE VAT DA B X e . b ansdE et KA ER 1% A HEH A\ “GigaDevice
MCU”, PC [alfEix S6{5 B4 LA 11, IR LLEIR.

GigaDevice NCU

MSC_Host (MSC *#1)

DEMO H ¥
XTI T GD32 MCU fbL R Iha:

B FO)ffH USBFS {8 MSC 4L
B 22 MSC EAUM U 2 8] I # 4

GD32F503R-START-V1.2 JF &K # 1  USBFS Ak, 3 H iz a] LI T4 v —4> USB %
% —A~ USB FHl. A E 28R H USBFS /£ 4—4> USB MSC EH1RE54ME U
FLHEATIEAS

DEMO $#AT45 3

¥ OTG HZiZk4H N F| USB #11, ¥<06_USB_FS\USB_Host MSC> L& N FIJT KR+ 3F
B17

WR—NUBPEN, APBESER U RAEMER. UREEM U SRERNE; K5 EN
A U S5 AN &) P B ESE R MSC ENURBISE RE .

15/17



¢

GigaDevice

GD32F503R-START H /554

6.

R T 52

£ 6-1. JRAFHE
R A5 TiBe H
1.0 WIFE R AT 20254 12 /1 08 H

1.1

USB #7338 i LA e

2026 402 A 25 H

16/17



&

GigaDevice GD32F503R-START ﬁﬁ)jfl:gltﬁ

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
according to the laws of the People’s Republic of China and other applicable laws. The Company reserves all rights
under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the
Company (either expressly or impliedly) herein. 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.

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any
kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor
does the Company assume any liability arising out of the application or use of any Product. Any information provided in
this document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design, program,
and test the functionality and safety of its applications and products planned using the Product. The Product is designed,
developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the
Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments, pollution
control or hazardous substance management; (ii) life-support systems, other medical equipment or systems (including
life support equipment and surgical implants); (iii) automotive applications or environments, including but not limited to
applications for active and passive safety of automobiles (regardless of front market or aftermarket), for example, EPS,
braking, ADAS (cameral/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS, Domain, ESC, DCDC,
e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-contained motor, engine or the
like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other transportation devices; and/or (iv)
other uses where the failure of the device or the Product can reasonably be expected to result in personal injury, death,
or severe property or environmental damage (collectively "Unintended Uses"). Customers shall take any and all actions
to ensure the Product meets the applicable laws and regulations. The Company is not liable for, in whole or in part, and
customers shall hereby release the Company as well as its suppliers and/or distributors from, any claim, damage, or
other liability arising from or related to all Unintended Uses of the Product. Customers shall indemnify and hold the
Company, and its officers, employees, subsidiaries, affiliates as well as its 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 Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any

prior versions of this document.

© 2026 GigaDevice Semiconductor Inc. — All rights reserved
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