GigaDevice Semiconductor Inc.

GD32F527V-START
Arm® Cortex®-M33 32-bit MCU

User Guide

Revision 1.2

(Aug. 2025)



c User Guide

GigaDevice GD32F527V-START

Table of Contents

TABLE OF CONTENTS ...ttt e bbb ababbbbnnbbannnnnnnes 1
LIST OF FIGURES ... 3
LIST OF TABLES ... ... 4
L. SUMM ARY .o 5
2. FUNCTION PIN ASSIGNMENT ..........outtiiiiiiiiiiiiiiiiiiiiieiiiiiiieieeeereee e 5
3. GETTING STARTED .....ccooiiiiiiiiiiiiiiiieeeeeeeeeeeeee ettt 5
4. HARDWARE LAYOUT OVERVIEW ...........ooutiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieinieenneenennnnnnnnes 7
4.1, POWEE SUPPIY coeieeeeieee e 7
4.2, BOOt OPLION oo 7

T R I I LU UPPPRTRUPPIN 8
A K Y i et e e e et e e ar e aaae 8
T U 157 Y O PP UPPPRTRSPPPIN 8
4.6, UGBS .. e et e e a et a e e aaae 9
A7, USBHS ... et 10
4.8, EXIENSION (oo 10
e TR €] 5 E I SRR 1"
410, IMCU i ettt a e et aerr s 12
411, ATAUINO coe 13
5. ROUTINE USE GUIDE ...........ooooiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeee ettt 14
5.1, GPIO_RUNNING_LED ...ttt e e e et e e e e e e e e anaea e e eeee s 14
51.1. DEMO DUIMDOSE ...evieeieiietiieieieeetesetesesssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssnsssssssssnsnnnnns 14
5.1.2. DEMO rUNNING FESUIL ..ottt e e e e e e eeeaa e as 14
5.2. GPIO_Key PoOlliNG_ MO ..ottt e e e e e e e 14
52.1. DEMO DUIMDOSE ...eeeieieiieiieiietetetetaeesesssssessssssssssssassssssssssessssssssssssssssssssssssssssssssssssssnsssssssssssnnnnns 14
522, DEMO rUNNING FESUIL ...cooiiiiii ittt e et e e e e e e e eeeea e as 14
5.3 EXTI_Key INterrupt_MOTE ...couuieiii it e et e e e e e e e e e e e 15
5.3.1. DEMO DUIMDOSE ...evieeieiietiieieieeetesetesesssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssnsssssssssnsnnnnns 15
5.3.2. DEMO rUNNING FESUIL ...cooiiiiiiie et e bbb e e e e e e eeeaaeeeas 15
5.4. USART_HyperTerminal _INterrupl.....ccooooiiiiiiiee e 15
54.1. DEMO DUIMDOSE ....eviiieiiiiiiiiitititstesesesssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssnnnes 15
542, DEMO runniNg rESUIL .....coo ittt e e et e e e e e e ib e eeaa e as 15
5.5, TIMER K@Y EXT ettt e e et e et e e e eaaas 16
55.1. DEMO DUIMDOSE ....eviiieiiiiiiiiitititstesesesssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssnnnes 16
552,  DEMO runniNg rESUIL .....cooiiieeii ettt e e e et e e e e e e nb e eea e e as 16
5.6, USB_IMSC _DRVICE ..o 16
5.6.1. DEMO PUIMDOSE .....uitieiiiiiiiiiteteetietseesssssessasssssssssassesssssesesesssssssssssssssssssssssssssssssssssssssssssrsssssnnnes 16
5.6.2.  DEMO RUNNING RESUIL ... ee e 17



Q User Guide

GigaDevice GD32F527V-START
I R U 1S = S O = o 1 SRR 18
5.7.1.  DEMO PUIPOSE.......coeeiiiiieiiiiiiiiiie e e e e e ettt e e e e e st e et e e e e e s st et eeeaaeessaatataeeeaaeeesanntntaeeeeaeenas 18
5.7.2. DEMO running reSUlt...............oooiiiiiiiiiic e e e e e re e e 18

6. REVISION HISTORY ... 20



¢

User Guide

GigaDevice GD32F527V-START
List of Figures

Figure 4-1 Schematic diagram of power SUPPIV .. 7
Figure 4-2 Schematic diagram of boot OptioN ... 7
Figure 4-3 Schematic diagram of LED fUuNCHON .....veveeeiiiiiiii e 8
Figure 4-4 Schematic diagram of Key funCtion .......ooocueeiiiii e 8
Figure 4-5 Schematic diagram of USART funCtion .......oouiiieeeiii e 8
Figure 4-6 Schematic diagram of USBFS function .........ooieeeeeiiiiiii i 9
Figure 4-7 Schematic diagram of USBHS funCtion ......ooeiiiieeei 10
Figure 4-8 Schematic diagram of EXtension Pin .........ooooiiiiceiiii i 10
Figure 4-9 Schematic diagram of GD-Link ......oooiiiiiii e 11
Figure 4-10 Schematic diagram of MCU.......ouiiiiiiii e 12
Figure 4-11 Schematic diagram of ArdUiNG ..o 13




c User Guide

GigaDevice GD32F527V-START

List of Tables

Table 2-1 FUNCLION PN 88 S O M Nt ittt iiiietiiiiee e ieie st ieiess s tesees s eeatee st ersessstsesesstetessateeesssterresssteresasiareeniees 5
T A 61 REVISION NS O Y i iiiiuuuiiiitt ittt it ittt i itiee e eete e eestettesees s tese e eeeset s teese s tesesaaasaeessaseessstaresasreeesans 20




¢

User Guide
GigaDevice GD32F527V-START
1. Summary
GD32F527V-START uses GD32F527VST6 as the main controller. It uses GD-Link Mini
USB interface to supply 5V power. SWD, Reset, Boot, User button key, LED, USART,
USBFS, USBHS, Arduino, GD-Link and Extension Pins are also included. For more
details please refer to GD32F527V-START-V1.0 schematic.
2. Function pin assignment
Table 2-1 Function pin assignment
Function Pin Description
PB11 LED1
LED PB12 LED2
PB14 LED3
PD8 LED4
RESET K1-Reset
KEY PAO K2-Wakeup
USART PC6 USART5_TX
PC7 USART5_RX
PA9 USBFS_VBUS
USB_FS PA11 USBFS_DM
PA12 USBFS_DP
PA10 USBFS_ID
PC3 USB_HS ULPI_NXT
PC2 USB_HS ULPI_DIR
PCO USB_HS ULPI_STP
PA5 USB_HS_ULPI_CK
PB5 USB_HS ULPI_D7
USB_HS PB13 USB_HS_ULPI_D6
PB12 USB_HS_ULPI_D5
PB11 USB_HS_ULPI_D4
PB10 USB_HS_ULPI_D3
PB1 USB_HS_ULPI_D2
PBO USB_HS_ULPI_D1
PA3 USB_HS_ULPI_DO
3. Getting started

The START board uses GD-Link Mini USB connecter to get power DC +5V, which is the

hardware system normal work voltage. A GD-Link on board is necessary in order to
5
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download and debug programs. Select the correct boot mode and then power on, the
LEDPWR will turn on, which indicates that the power supply is OK.

There are Keil version and IAR version of all projects. Keil version of the projects are
created based on Keil MDK-ARM 5.28 uVision5. IAR version of the projects are created
based on IAR Embedded Workbench for ARM 8.32.1. During use, the following points
should be noted:

1. If you use Keil uVision5 to open the project. you need to install the latest version of
GigaDevice.GigaDevice.GD32F527_DFP to load the related files.

2. If you use IAR to open the project, you need to install the latest version of
IAR_GD32F527_ADDON to load the related files.
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4.

4.1.

4.2.

Hardware layout overview

Power supply

Figure 4-1 Schematic diagram of power supply
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Boot option

Figure 4-2 Schematic diagram of boot option
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4.3. LED

Figure 4-3 Schematic diagram of LED function
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Figure 4-4 Schematic diagram of Key function
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4.5. USART

Figure 4-5 Schematic diagram of USART function
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4.6.

USBFS

Figure 4-6 Schematic diagram of USBFS function
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4.7.

4.8.

USBHS

Figure 4-7 Schematic diagram of USBHS function
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Figure 4-8 Schematic diagram of Extension Pin
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4.9.

GD-Link

Figure 4-9 Schematic diagram of GD-Link
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4.10.

MCU

Figure 4-10 Schematic diagram of MCU
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4.11.

Arduino

Figure 4-11 Schematic diagram of Arduino
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5.

5.1.

5.1.1.

5.1.2.

5.2.

5.2.1.

5.2.2.

Routine use guide

GPIO_Running_LED

DEMO purpose
This demo includes the following functions of GD32 MCU:

B Learn to use GPIO control the LED.
B Learn to use SysTick to generate 1ms delay.

GD32F527V-START board has four LEDs. The LED1, LED2 LED3 and LED4 are controlled
by GPIO. This demo will show how to light the LEDs.

DEMO running result

Download the program <01_GPIO_Running_LED> to the START board, LED1, LED2 LED3
and LED4 will turn on in sequence with interval of 1000ms, and repeat the process.

GPIO_Key Polling_mode

DEMO purpose
This demo includes the following functions of GD32 MCU:

B Learn to use GPIO control the LED and the Key.
B Learn to use SysTick to generate 1ms delay.

GD32F527V-START board has two keys and four LEDs. The two keys are Reset key and
Wakeup key. The LED1, LED2, LED3 and LED4 are controlled by GPIO.

This demo will show how to use the Wakeup key to control the LED1. When press down the
Wakeup Key, it will check the input value of the IO port. If the value is 1 and will wait for 100ms.
Check the input value of the 10 port again. If the value still is 1, it indicates that the button is
pressed successfully and toggle LED1.

DEMO running result

Download the program <02_GPIO_Key Polling_mode> to the START board, Press down the
Wakeup Key, LED1 will be turned on. Press down the Wakeup Key again, LED1 will be turned
off.

14
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5.3.

5.3.1.

5.3.2.

5.4.

5.4.1.

5.4.2.

EXTI_Key_Interrupt_mode

DEMO purpose
This demo includes the following functions of GD32 MCU:

B Learn to use GPIO control the LED and the KEY.
B Learn to use EXTI to generate external interrupt.

GD32F527V-START board has two keys and four LEDs. The two keys are Reset key, and
Wakeup key. The LED1, LED2, LED3 and LED4 are controlled by GPIO.

This demo will show how to use the EXTl interrupt line to control the LED2. When press down
the Wakeup Key, it will produce an interrupt. In the interrupt service function, the demo will
toggle LED2.

DEMO running result

Download the program <03 _EXTI_Key_Interrupt_mode> to the START board, LED2 is turned
on and off for test. Press down the Wakeup Key, LED2 will be turned on. Press down the
Wakeup Key again, LED2 will be turned off.

USART_HyperTerminal Interrupt

DEMO purpose

This demo includes the following functions of GD32 MCU:

B Learn to use the USART transmit and receive interrupts to communicate with the serial
terminal tool.

DEMO running result

Download the program < 04 _USART_HyperTerminal_Interrupt > to the START board,
connect serial cable to USART. Firstly, all the LEDs flash 2 times for test. Then, the USART
sends the tx_buffer array (from 0x00 to OxFF) to the serial terminal tool supporting hex format
communication and waits for receiving data of BUFFER_SIZE bytes from the serial terminal.
The data MCU has received is stored in the rx_buffer array. After that, compare tx_buffer with
rx_buffer. If tx_buffer is same with rx_buffer, LED1, LED2, LED3, LED4 flash by turns.
Otherwise, LED1, LED2, LED3 and LED4 turn on.

The output information via the serial port is as following.

15
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5.5.

5.5.1.

5.5.2.

5.6.

5.6.1.

00 01 02 03 04 05 08 OT 03 09 QA OF OC OD OE OF 10 11 12 13 14 15 16 17 13 19 1A 1B
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38 39 3A 3B 3C 3D 3E 3F 40 41 42 43 44 45 46 47T 45 49 4A 4F 4C 4D 4E 4F 50 51 52 53
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TOTI T2 T3 T4 T2 T8 TT T8 T3 TATE TC TD TE TF 30 31 &2 §3 §4 S5 56 57 53 599 9A 9B
gC 8D 8E 8F 90 91 92 93 94 95 96 97 93 99 94 9F 9C 9D 9E 9F AD Al A2 AT A4 AS BB AT
AS AD AN AR AC AD AE AF EO Bl BE B3 B4 BS BE BT BS B9 EA BB EBC ED EE EF CO C1 CE C3
C4 C5 CECTC5 CO CACE CCCDCECFDODI DZ D3 D4 D5 D68 DT DS D9 DA IE DC DD DE OF
E0 E1 Ez E5 E4 ES EB ET E3 E9 EA EEF EC ED EE EF FO F1 F2 F3 F4 F5 F& F7 F3 F3 FA FE
FC FDIl FE FF

TIMER_Key EXTI

DEMO purpose

This demo includes the following functions of GD32 MCU:
B Learn to use EXTI to generate external interrupt
B learnto use TIMER to generate PWM

This demo will show how to use the TIMER PWM to trigger EXTI interrupt to toggle the state
of LED1 and EXTl interrupt line to control the LED1. When press down the Wakeup key, it will
produce an interrupt. In the interrupt service function, the demo will toggle LED1.

DEMO running result

Download the program <05_TIMER_Key_EXTI> to the START board, the LED1 is flashed
once for test, press down the Wakeup key, LED1 will be turned on. Press down the Wakeup
key again, LED1 will be turned off. Connect PA6 (TIMER2_CHO) and PB11(LED1) with
DuPont line. The LED1 will be toggled every 500ms.

USB_MSC_Device

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learn how to use the USBFS/USBHS peripheral mode
B Learn how to implement USB MSC (mass storage) device

This demo mainly implements a U disk. U disk is currently very widely used removable MSC
devices. MSC, the Mass Storage Device Class, is a transport protocol between a computer
and mobile devices, which allow a universal serial bus (USB) equipment to access a host
computing device, file transfer between them, mainly including mobile hard disk, mobile U
disk drive, etc... The MSC device must have a storage medium, and this Demo uses the
MCU'’s internal SRAM as the storage medium. For more details of the MSC protocol please
refer to the MSC protocol standard.

MSC device will use a variety of transport protocols and command formats for communication,

so it need to choose the appropriate protocol and command format in the realization of the
16
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application. This Demo selects the BOT (bulk only transport) protocol and the required SCSI
(small computer interface) command, and is compatible with a wide variety of Window
operating systems. Specific BOT protocol and SCSI command specification please refer to
the standard of their agreement.
5.6.2. DEMO Running Result

After doing this, download the program <06_USB_MSC_Device> to the START board and
run. When the START board connect to the PC, you will find a USB large capacity storage
device is in the universal serial bus controller, and there is 1 more disk drives in the equipment
manager of PC, as shown below:

~ = DESKTOP-R7VBSHU
i Audio inputs and outputs
[ Computer
w o Disk drives

w3032 Internal-5RAM USE Device

o 212000DMO01-1ER164 ATA Device
@ Display adapters
ﬁgj Human Interface Devices
g |DE ATASATAPI controllers
Keyboards
Mice and other pointing devices
Manitors
Metwork adapters
Portable Devices
Ports (COM & LPT)
Print queues
Processors

=100 4R mce

Software devices
% Sound, video and game controllers
€ Storage controllers
[ System devices
w i Universal Serial Bus controllers
¥ Generic USE Hub
¥ Generic USE Hub
§ Intel(R) USE 3.0 eXtensible Host Controller - 1.0 (Microsoft)
§ Standard Enhanced PCl to USE Host Controller
§ Standard Enhanced PCl to USE Host Controller

LISE Composite Device
I : USE Mass Storage Device I
] oot Hub

§ USE RootHub
§ USE Root Hub (xHCI)

Then, after opening the resource manager, you will see more of the 1 disk, as shown in the
following diagram:
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B EaiEEREE (2)
¥ CD B (G) - FIEmEE (H)
At this point, the write/read/formatting operation can be performed as the other mobile devices.
5.7. USB_MSC_Host
5.7.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learnto use the USBFS/USBHS as a MSC host
B Learn the operation between the MSC host and the Udisk
GD32F527V-START board integrates USBFS module and the USBHS module, and the
modules can be used as USB device, USB host or OTG device. This demo mainly shows
how to use the USBFS and USBHS as a USB MSC host to communicate with external Udisk.
5.7.2. DEMO running result

Insert the OTG cable to USB port. Then, download the program <07_USB_MSC_Host> to
the START board and run.

If an Udisk has been attached, the user will see the information of Udisk enumeration on the
serial assistant. Pressing the Wakeup key, the user will see the root content of the Udisk, then
the MSC Host write file to the Udisk, and the user will see information that the MSC host demo
is end.
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+++HISE host library started++++

» Rezet the USE device.
» Full speed device detected

» Device Attached

¥ID: 300Eh

PID: &544h

» Mass storage device commected.
Marufacturer: KIONIA

Froduct: TransMemory

Serial Humber: O022CFFSEDSECTE1D3IZZ0S3E

» Enumeration completed.

B

To zea the disk information and write file to the Wdizlk:
Fress Wakeup Kev. ..

B

B

File System initialized.
Digk capacity; 31001148925 Butes.
Exploring disk flash ...

| _Swetem Volume Information

| _Go3z. THT

| __LED.EIN

| _TEST. TXT

e

Writing File to disk flash ..
GO32. TET be opened for write.
File content compare: SUCCESS.
The M5C host demo is end

e
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6. Revision history
Table 6-1 Revision history
Revision No. Description Date
1.0 Initial Release Mar.18, 2024
1.1 Update chapter 3 Jan.25, 2025
1.2 Update chapter 3 Aug.08, 2025
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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
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 (camera/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.

© 2025 GigaDevice Semiconductor Inc. — All rights reserved
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