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1. Summary
GD32E231K-EVAL evaluation board uses GD32E231K8T6 as the main controller. As a
complete development platform of GD32E231 powered by Arm® Cortex®-M23 core, the
board supports full range of peripherals. It uses mini-USB interface to supply 5V power.
GD-Link, Reset, Boot, User button key, LED, I12C, 12S, USART, TFT-LCD, IFRP LED.
IFRP Transceiver, RTC, SPI, ADC and Extension Pin are also included. This document
details its hardware schematic and the relevant applications.
2. Function Pin Assign
Table 2-1 Pin assignment
Function Pin Description
LED PAS LED1
RESET NRST K1-Reset
PAO K2-Wakeup
KEY
PC13 K3-Userkey
PA15 JP3_INPA
OPA PAl4 JP3_INNA
VOUTA JP3_VOUTA
PB6 [2C0_SCL
12C
PB7 12C0O_SDA
PA4 12S0_WS
PA5 12S0_CK
12S
PA7 12S0_SD
PAG 12S0_MCK
PA9 USARTO_TX
USARTO
PA10 USARTO_RX
PB3 SPI0_SCK
PB4 SPI0_MISO
PB5 SPI0_MOSI
SPI
PA12 SPIFlash_CS
PBO TFT_CS
PB1 TFT_RESET
ADC PA2 ADC_IN2
COMPARATOR PAL COMPO_INP
3. Getting started

The EVAL Board uses mini-USB connecter to get power, the hardware system power is
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+3.3V. A GD-Link on board is necessary in order to 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 5.29 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. In order to solve the "Device Missing (s)"
problem, you can install GigaDevice.GD32E23x_DFP.1.1.2.pack.
2. If you use IAR to open the project, install IAR_GD32E23x_ADDON_1.2.2.exe to load

the associated files.

4. Hardware layout overview

4.1. Power supply

Figure 4-1 Schematic diagram of power supply

U4 AMS1117-3.3 +3V3 ’LEDPWR

16V/ lOuF,AVI

45V
A = T
+Us\} =
smmzmmsoné. E5

. S R32
Vin @ Vout
* E6 470Q | Eposo

1 16V/10uF, AVX

4.2. Boot option

Figure 4-2 Schematic diagram of boot option

JP4

—||I- GNDRI8 oo

=N w

— +3v3 10KQ
254
Table 4-1 Boot configuration

BOOT1 BOOTO Boot Mode

2-3 User memory
Default

1-2 System memory

Changed by ISP 1-2 SRAM memory
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4.3. LED
Figure 4-3 Schematic diagram of LED function
LED
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4.4, KEY
Figure 4-4 Schematic diagram of Key function
KEY
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4.5, USARTO

Figure 4-5 Schematic diagram of USARTO function
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Figure 4-6 Schematic diagram of ADC function
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Figure 4-7 Schematic diagram of 12S function
12S0 GND
ERAS
V) E3I 10KQ J1
PA4 12S0_WS 12S0_SD 1 1 +3V3 Cc4 50V/0.1uF +
PEA§ Izzsg le:|< Izzsg mK 3 scik VA 8 I ? [RCYL R éuF AVX
D LRCK GND 7 Ezi i
D — s 4 MCLK AOUTL +
+ Yg FILT + I_[I l_l Ra4 HeadPhone
c43 E2 Cs4344 El 16V/3.3uF,A 10KQ a[)
50V/0.M6V/10UF,AVX ]E.fivllﬂuF,AVX L
= = GND
GND GND

Figure 4-8 Schematic diagram of 12C function
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4.9, SPI-FLASH
Figure 4-9 Schematic diagram of SPI-FLASH function
SPI Flash
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4.10. SPI-TFT LCD

Figure 4-10 Schematic diagram of SPI-TFT LCD function
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4.11. CMP
Figure 4-11 Schematic diagram of CMP function
CMP
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4.12. OPA
Figure 4-12 Schematic diagram of OPA function
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4.13.

4.14.

GD-Link

Figure 4-13 Schematic diagram of GD-Link function
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Figure 4-14 Schematic diagram of Extension Pin
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4.15.

MCU

Figure 4-15 Schematic diagram of MCU Pin
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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 for controlling the LED.
B |earn to use SysTick to generate 1ms delay.

GD32E231K-EVAL board has one LED. The LED1 is controlled by GPIO. This demo will
show how to light the LED1.

DEMO running result

Download the program <01_GPIO_Running_LED> to the EVAL board, LED1 will turn on
every 1000ms, and then turn off. 1000ms later, the LED1 works like previous again.

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 |earn to use SysTick to generate 1ms delay.

GD32E231K-EVAL board has three keys and one LED. The three keys are Reset key,
Wakeup key and Userkey key. The LED1 is 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 10 port. If the value is 1, wait for
100ms. Then check the input value of the IO port again. If the value is still 1, indicates
that the button is pressed down successfully, and light the LED1.

DEMO running result

Download the program <02_GPIO_Key_Polling_mode> to the EVAL board, when press
down the Wakeup Key, LED1 will be turned on. Press down the Wakeup Key again,
LED1 will be turned off.
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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 Learnto use GPIO to control the LED and the KEY
B Learn to use EXTI to generate external interrupt

GD32E231K-EVAL board has three keys and one LED. The three keys are Reset key,
Wakeup key and User key. The LED1 are controlled by GPIO.

This demo will show how to use EXTI 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 <03 _EXTI_Key Interrupt_mode> to the EVAL board, when press
down the Wakeup Key, LED1 will be turned on. Press down the Wakeup Key again, LED1
will be turned off.

USART_Printf

DEMO purpose

This Demo includes the following functions of GD32 MCU:

B | earn to retarget the C library printf function to the USART.

DEMO running result

Download the program <04_USART_Printf> to the EVAL board and run. serial port will
output “usart printf test example!”.

The information via a serial port output as following.

usart printf test example!
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5.5.

5.5.1.

5.5.2.

5.6.

5.6.1.

5.6.2.

USART_HyperTerminal_Interrupt

DEMO purpose

This Demo includes the following functions of GD32 MCU:

B Learn to use the EVAL_COM transmit and receive interrupts to communicate with the
hyperterminal.

DEMO running result

Download the program <05_USART_HyperTerminal_ Interrupt> to the EVAL board and run.
Firstly, the COM sends the “USART interrupt test’” to the hyperterminal and waits for
receiving data from the hyperterminal that you must send. The string that you have sent is
stored in the receiver_buffer array. The receive buffer have a receivesize=32 bytes as
maximum. After that, compare rxcount with receivesize. If rxcount is same with receivesize,
the COM sends the “USART receive successfully!” to the hyperterminal.

The information via a serial port output as following:

USART interrupt test
UZART receiwe successfully!

TR | ik EEMM
BOS cowr -] @ E@e0 |  #E | g0 |
i (115200 «| [ EREEEE 1000 melR T EEEET

#higf |8 ~| EFFERHIMAE: [ HEXREE
21k |1 v | |efhefhed]j ghhfchefhdfeszdfefdzfdzfizd

USART_DMA

DEMO purpose

This Demo includes the following functions of GD32 MCU:

B |learn to use the COM transmit and receive using DMA.

DEMO running result

Download the program <06_USART_DMA> to the EVAL board and run. Firstly, the COM
sends the “a usart dma function test example!
USART DMA receive and transmit example, please input 10 bytes:” to the hyperterminal and

15/24



&

User Guide

GigaDevice GD32E231K-EVAL
then loops waiting for receiving max 10 datas from the hyperterminal. Every time if the
number of data you enter is equalto or more than 10 bytes, USART will send 10 bytes to the
hyperterminal.

The information via a serial port output as following:

a usart dma function test example!

USART IMA receiwe and transmit example, please input 10 bytes:
gthefhzdef

5.7. ADC_Conversion_Triggered By Timer

5.7.1. DEMO purpose
This Demo includes the following functions of GD32 MCU:

B Learn to use ADC to convert analog to digital

B |Learnto use TIMER to generate a channel compare event

B Learn to use LCD to show the ADC converted result

TIMERO CHO event triggers ADC conversion, the value displayed on the LCD
corresponds to the ADC analog input, and changes with it. The converted data are
moved to SRAM through DMA continuously.

5.7.2. DEMO running result
Download the program <07_ADC_Conversion_Triggered By Timer> to the
GD32E231K-EVAL board, adjust the adjustable potentiometer knob to change the
analog input. The ADC, which is triggered by TIMERO CHO event, will convert the analog
input, and you will see the result, a voltage curve, on the LCD. The curve adjusts with
the analog input.

5.8. Comparator_Obtain_Brightness

5.8.1. DEMO purpose

This Demo includes the following functions of GD32 MCU:
B |earn to use comparator output compare result

The comparator has two inputs, in this demo, one input is PA1, and the other one is the
reference voltage. Compare the two input voltages, the output is a high or low level, and
the LED1 will performs the corresponding action.
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5.8.2. DEMO running result
Download the program <08 Comparator_Obtain_Brightness> to the EVAL board,
comparing two input voltage, if output level is high, LED1 is on, otherwise LED1 is off.
5.9. 12C_EEPROM
5.9.1. DEMO purpose
This Demo includes the following functions of GD32 MCU:
B Learn how to use the master transmitting mode of the 12C module.
B Learn how to use the master receiving mode of the 12C module.
B Learn to read and write the EEPROM with the 12C interface.
5.9.2. DEMO running result

Download the program <09 [2C_EEPROM> to the EVAL board and run. Connect serial
cable to USART, and open the HyperTerminal to show the print message.

Firstly, the data of 256 bytes will be written to the EEPROM from the address 0x00 and
printed by the serial port. Then, reading the EEPROM from address 0x00 for 256 bytes and
the result will be printed. Finally, compare the data that were written to the EEPROM and the
data that were read from the EEPROM. If they are the same, the serial port will output
"|2C-AT24CO02 test passed!" and the LED1 light starts flashing, otherwise the serial port will
output "Err: data read and write aren't matching." and the LED1 keeps on.

The output information via the serial port is as following.
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5.10.

5.10.1.

5.10.2.

IZ2C-24C02 configured. . ..

The I7C i= hardware interface
The speed i= 400K
ATZ4C0Z writing. .

000
0x10
0x20
030
x40
050
060
070
050
090
Oz A0
0xE0
0xCO
000
0xEQ
0xFO

0=01
Ox11
O0x21
0x31
041
0:51
0=61
0x71
051
091
OzAl
0=E1
0=C1
0=D1
0=zE1
0=zF1

0x02
0xi2
0x22
0x32
0x42
O0x52
OxBZ2
OxTZ
Ox5Z
Ox9Z
OxAZ
0xB2
0xC2
0xD2
0xE2
0xF2

003
Ox13
023
033
O3
053
B3
073
53
093
Oxzh3
OxB3
0xC3
0xD3
OxE3
OxF3

ATZ4C02 reading. .

000
0x10
0x20
030
040
0x50
060
0x70
0x80
030
(L]
O:xB0
0xC0
0x00
0xE0
0xF0

001
Ox11
0x21
031
Oz41
0x31
0=61
0=71
0=x51
091
OxAl
OxE1
0=C1
0=D1
0xE1
0zF1

002
0x1Z2
0x22
0x32
0x4Z2
0x52
0zBZ2
0=x72
0za82
0=x32
Qs
0xBZ
0xC2
002
0xEZ
0xFz

003
0x13
Oxe3
%33
D43
0x53
=63
=73
0x83
093
Ozeh3
0xE3
0xC3
0xD3
0xE3
0xF3

0x04
Ox14
0x24
034
Ox44
054
064
0xT4
0x54
0x94
Oxhd
0xE4
0xC4
0=D14
0=zE4
0=xF4

0=z04
Ox14
0x24
0x34
Ox44
0x54
Oxz64
0xT4
054
094
Oxad
0xE4
0=xC4
0=x014
0xE4
0xF4

TZC-AT24C02 test passed

0x05
0x15
%25
0x35
Ox15
055
0xB5
=TS
055
095
OxAS
0xBS
0xCS
0xD5
0xES
0xFS

005
0x15
x5
0x35
0x45
0x55
=65
=TS
0x85
095
Oxh=
0xBS
005
0xD5
0xES
0xF5

0x06
0xi6
0x26
0x36
0x46
0x=56
0=BE
O0x=TE
0x56
096
Oz
0xEE
0xCE
0xDE
0xE6
0xF&

006
0x16
0x26
036
0x46
0x56
0xB6
0xTE
0x86
096
Oznb
0xEBE
0xCE
0xD6
0xER
0xF&

007
017
027
037
047
0x57
067
07T
0257
087
OxAT
0=BT
0=CT
0=07
0=zET
0xFT7

007
0217
027
037
0x4T
037
067
0=TT
057
087
OxAT
0xBT
0=xCT
007
0xET
0xFT

0x08
0x18
0x28
0x38
Oxd8
O0x55
OxB3
O=TS
Ox55
O=95
Oz
OxBS
0xCa
0xDa
0xE&
0xF&

0=z08
0x158
0x28
0x38
Ox45
0x58
0xB5
0xT78
0x88
098
Oxhd
0xBS
0xC3
0xD5
0xES
0xFd

0x09
0x19
0x23
0x33
0x43
0x59
0x63
0xT9
0x59
0x93
0xA3
0xE3
0xC3
0=03
0xzEQ
0xF3

009
0x19
0x23
0x39
0x43
0x39
0x63
0=T3
0x53
0x89
OxA2
0xE9
0xC9
0x03
0xE3
0xF3

0x04 0x0B
Ox14 0x1E
0xz24 0xZ2B
0x34 0x3B
Oz4h Ox4B
Dxz54 O0xSB
DzE64 OxBE
0xTh O0xTE
Ox84 0x5E
0294 0x9E
Oz OxAB
0xEBA 0xBE
0xCA 0xCE
0xzD4 0xDB
0xzEA 0xEB
0xzFA 0xFB

Ox04 Ox0B
Ox1A Ox1E
OxZA 0OxZB
Ox3A 0x3B
Oxdh OxdEb
O0x5A 0x5B
OxBA OxBEB
OxTA OxTE
Ox5A 0xEB
Ox9A Ox9E
Ot OxaB
OxEA OxEEB
O0xCA 0xCE
OxDA 0xDEB
OxEA 0OxEB
O0xFA OxFE

0x0C
0x1C
0x2C
0x3C
OxdlC
Ox5C
O=BC
O=TC
050
O=9C
Oz
0xEC
0xCC
0xDC
0xEC
0xFC

0z0C
0z1C
0xz2C
0x3C
0x4C
0x5C
0xzBC
0xTC
0=zaCc
0z9C
Ol
0xzBC
0zCC
0=0C
0=EC
0xFC

0x0D
0x1D
0x2D
0x3D
0x4D
050
06D
0x=TD
050
090
O AT
0xED
0xCD
0xDD
0xED
0xFD

00D
0x1D
0x20
0x30
0x4D
0x50
0x6D
0x7D
0xa0
030
Ozl
0xEBD
0xCD
0x00
0xED
0xFD

0x0E
0x1E
0x2E
0x2E
0x4E
0x5SE
O=EE
0=TE
O5E
O=9E
Oz hE
0xEE
0xCE
0xIE
0xEE
0xFE

0=:0E
0x1E
0:x2E
0x3E
0x4E
0x5E
0x6E
0xTE
0x8E
0:9E
OxpAE
0:BE
0xCE
0:xDE
0:xEE
0xFE

0x0F
0x1F
0xZF
0x3F
0x4F
0x5F
OxBF
OxTF
0x5F
0x9F
OxAF
0xEF
0xCF
0xDF
0xEF
0xFF

0=x0F
0x1F
0x2F
0x3F
0x4F
0x5F
0zBF
0xTF
0za8F
0=z9F
OxaF
0xBF
0xCF
0x0F
0xzEF
0xFF

SPI_FLASH

DEMO purpose

This demo includes the following functions of GD32 MCU:

DEMO running result

Learn to use the SPI mode of SPI unit to read and write NOR Flash with the SPI
interface

The computer serial port line connected to the COM port of development board, set the baud
rate of HyperTerminal software to 115200, 8 bits data bit, 1 bit stop bit.

Download the program <10_QSPI_FLASH> to the EVAL board, the HyperTerminal software
can observe the operation condition and will display the ID of the flash, 256 bytes data which

are written to and read from flash. Compare the data that were written to the flash and the
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5.11.

5.11.1.

5.11.2.

data that were read from the flash. If they are the same, the serial port will output
“SPI-GD25Q16 Test Passed!”, otherwise, the serial port will output “Err: Data Read and Write
aren't Matching.”. At last, toggle the LED1 every 500ms. The following is the experimental
results.

GDIZEZILE_EVAL 1.0 System is Starting up. ..

GDIZEZ31E_EVAL 1.0 Flash:G4E

GD3ZEZ31K_EVAL_1.0 The CPU Unique Device IN: [FFFFFFFF-FFFFFFFF-FFFFFFFF]
GOIZEZ3LE_EVAL 1.0 3FT Flash GDZEQLE confizured .

The Flash ID:0xCE4015

Write to tx_buffer:

000 Ozl 0x02 003 0x04 0x058 Qw06 0x07 O0x05 0x09 O0x0A Cx0B OxOC Ox0D Ox0E O0x0F Oxl0 Cxll Ox12 0xl13 Oxld O0x15 Oxld
017 Ould Oxl® Oxld OulB Ox1C QulD Ox1E Ox1F 0x20 Ox21 CxEZ OxZ3 Ox24 Ox25 OxZ6 Ox2¥ (x2S 0x29 OuxZh OxPB Ox2C OxZD
Ox2E QuZF 0x30 0x31 0x32 0x33 O34 O0x35 Ox36 0x37 0x38 Ox39 Oudh Ox3F Ox3C O0x3D 0x3E OudF Oxd0 Oxd] Ond? O0xd3d Oudd
045 Qud Oxd7 OxdS 0ud® Oxdd DudB OxdC OxdD 0xdE OxdF Cxb0 OxBl Ox52 0x53 Oxbd 0255 OxbE O0x57 0xb5G Oxb9 OxbhA OxbBB
0xBC QubBD 0xBE 0xBF Oug0 0x61l D62 Ox63 Oxtd 0x65 0x66 Cxo7 Ox6d Ox&9 OwSA Ox6E OxSC Oxdl Ox6E Qu6F Oxi0 Oxvl OuilZ
073 Oxd 0x7E Ox76 Dx77 0x78 Ox?P OxTh 0xFB Ox7C 0x7D OxFE Ox7F 0x80 O0x81 0x82 0283 (x84 0x85 086 0x87 0x558 0x39
084 0x8E 0x8C 0x80 0x8E 0x8F 0x90 0x91 0x92 0x93 0x94 0x95 0x96 0x97 0x95 0x99 0x94 0x%9B 0x9C 0x90 0x9E 0xSF OxAl
Ozchl Dad? OxdS Oxad OxAS OxA6 OxhT OxdS OxAS OxAR OxAB CocAC OxdD OxAE OxAF O0xBO OxBl OxBZ2 0OxB3 0xB4 O0xB5 OxB6 CxBF
0xEBS 0xBY OxEd 0xBE 0xBC 0xBD OxBE OxBF 0xCO 0xC1 0xC2 0xC3 OxC4 0xC5 OxC6 O0xCV 0xCS 0xCY® 0xCh 0xCE 0xCC 0xCD 0xCE
0xCF 0xD0 0xD1 0xD2 0x03 0xD4 OxD5 OxD& 0xD7 0xD3 0xD9 OxDA OxDE 0xDC OxDD OxDE O0xDIF 0xE0 0xE1 OxEZ 0xE3 OxE4 0xES
0xE6 0xET 0xES 0xEY OxEh OxEE OxEC OxED OxEE OxEF 0xFO OxFl 0xF2 0xF3 OxF4 0xFS 0xF6 0xF7 0xF3 0xF9 0xFA 0xFB 0xFC
0xFD 0xFE OxFF

Fead from rx_buffer:

000 Q01 0x02 0x03 0x04 0x05 0x06 0x07 0x08 0x0% Ox04 O0x0F 0x0C 0x0D 0x0F 0x0F O0x10 Oxll 0x12 O0x13 Ox14 Ox15 Ox1&
017 Oxld 0x12 Ox1A Ox1E Ox1C OxlD Ox1E Ox1F 0220 Ox21 O0x22 0223 0x24 0225 0x26 0x27 0x28 0x29 0x2h 0x2B Ox2C 0x2D
0:2E 0x2F 0x30 0231 0232 0x33 0x34 0x35 0x36 0x37 0x358 0x3% Ox3& 0x3F 0x3C 0x30 0x3E 0x3F Ox40 Oxdl 0x42 043 Oxd4
O:c45 Cedf Oxd7 0x45 0:xd9 Oxdd 0xdB OxdC OxdD 0x4E OxdF 0x80 051 0x52 0x53 0x54 0x55 0x56 0x57 0x58 0x59 OxE5h 0xEB
0x5C (5D 0x5E 0x5F 0x60 O0x61 0x62 0x63 Oxbd 0x65 0x66 Ox67 (k63 0x69 Ox6A 0x6E 0x8C OxfD 0xSE 0x6F Ox70 Ox¥l O0x72
O:73 Ceed 075 0x76 Ox77 0x78 0x?9 OxTh 0x7E 0xVC OxVD O0x7E OxfF O0x80 0x81 0:x82 0x83 Ox84 0x35 0xG86 0x57 0x85 0x89
Ozh (2SE 0x8C 0x8D 0xSE 0x8F 0x90 Ox21 0x92 0x33 0x94 0x95 (x96 0x97 0x95 0x99 0x%4 0x%B 0x9C 0xPD 0x9E 0x9F OxA0
Ol QuAZ Okl Oudd OxAB OxmS QAT OudS Oxh® OwAd OxAB CxAC OxdD OxAE OxAF OxBO OxBl OxBZ OxBE3 OxBd OxBB OxB6 OuxET7
OxES 0xBY OxBh OxEE OxBC OxED OxBE 0xBF 0xC0O 0xC1 0xCZ 0xC3 0xC4 0xC5 0xCE 0xCV 0xC8 0xC9 0xCh 0xCE 0xCC 0xCD 0xCE
0z:CF 0xD0 0xD1 0xD2 0xD3 0xD4 0xD5 0xDE 0xD7 0xD8 0xD9 0xDA& O0xDE 0xDC 0xDD 0xDE 0xDF OxE0 0xE1 0xE2 0xE3 0xE4 0xE5
OxE6 OxET OxES OxEY OxEA OxEB OxEC 0xED OxEE OxEF OxFO 0xFl 0xFZ 0xF3 0xF4 0xF5 0xF6 O0xF7 0xFS 0xF9 0xFA O0xFE 0xFC
0xFD 0xFE OxFF

SPI-GIZER1G Test Passed

SPI_TFT_LCD_Driver

DEMO purpose
This Demo includes the following function of GD32 MCU:
B Learn how to use SPI to drive TFT LCD screen and display

GD32E231K-EVAL board has a TFT LCD screen which supports SPI interface. In this demo,
tests of font, number, draw and color are displayed on the LCD screen respectively.

DEMO running result

Download the program <11_SPI_TFT_LCD_Driver> to the EVAL board. The LED1 is turned
on and then turned off for test. After that, the LCD screen on the board will display the GUI
tests in infinite loop.
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Smarter! Faster! Cheaper!

12S _Audio_Player

DEMO purpose
This Demo includes the following functions of GD32 MCU:
B Learnto use 12S module to output audio file

GD32E231K-EVAL board integrates the 12S (Inter-IC Sound) module, and the module can
communicate with external devices using the 12S audio protocol. This Demo mainly shows
how to use the 12S interface of the board for audio output.

DEMO running result

Download the program <12_12S_Audio_Player>. After downloading the program, insert the
earphone into the audio port J1, then listen to the audio file.

RCU_Clock_Out

DEMO purpose

This Demo includes the following functions of GD32 MCU:
B Learnto use GPIO control the LED

B Learn to use EXTI to generate external interrupt

B Learn to use the clock output function of RCU

B Learn to communicate with PC by USART
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5.13.2. DEMO running result
Download the program <13 _RCU_Clock_Out> to the EVAL board and run. Connect
serial cable to USART, open the HyperTerminal. When the program is running,
HyperTerminal will display the initial information. Then user can choose the type of the
output clock by pressing the User key. After pressing, the LED will be lit and
HyperTerminal will display which mode be selected. The frequency of the output clock
can be observed through the oscilloscope by PA8 pin.
Information via a serial port output as following:
f=—————— Gigadevice Clock output Demo ——/
presz User kew to zelect clock output source
CE_OUT: =wstem clock
CE_OUT: IRCEM
CE_OUT: IRCZEM
CE_OUT: IRCAOE
CE_OUT: HETAL
CE_OUT: PLL/Z
5.14. PMU_sleep_wakeup
5.14.1. DEMO purpose
This Demo includes the following functions of GD32 MCU:
B Learn to use the USART receive interrupt to wake up the PMU from sleep mode.
5.14.2. DEMO running result
Download the program < 14 PMU_sleep_wakeup > to the EVAL board, connect serial cable
to USART. After power-on, LED1 is off. The MCU will enter sleep mode and the software
stops running. When the USARTO receives a byte of data from the HyperTerminal, the MCU
will wake up from a receive interrupt. And LED1 will flash.
5.15. RTC_Calendar
5.15.1. DEMO purpose
This Demo includes the following functions of GD32 MCU:
B Learnto use RTC module to implement calendar function
B Learnto use LCD module to display the time of calendar
5.15.2. DEMO running result

Download the program <15 RTC_ Calendar> to the EVAL board and run. When the
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5.16.

5.16.1.

5.16.2.

program is running, the LED1 turn on, then turn off. And then the LCD prints out the
information of the board, and the calendar. When you press the Wakeup key, the time
will be configured to 2018-05-13, 12:00:00.

TIMER_Breath LED

DEMO purpose

This Demo includes the following functions of GD32 MCU:
B Learn to use Timer output PWM wave
B Learn to update channel value

DEMO running result

Download the program <16_TIMER_Breath_LED> to the GD32E231K-EVAL board and
run. PA8 should not be reused by other peripherals.

When the program is running, you can see LED1 lighting from dark to bright gradually
and then gradually darken, ad infinitum, just like breathing as rhythm.
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6.

Revision history

Table 6-1 Revision history

Revision No.

Description

Date

1.0

Initial Release

Dec. 18, 2023

23/24



e User Guide

GigaDevice GD32E231K-EVAL

Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
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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
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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
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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,
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