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1

Summary

GD32107C-EVAL uses GD32F107VCT6 as the main controller. It uses Mini USB interface or
DC-005 connector to supply 5V power. SWD, Reset, Boot, User button key, LED, CAN, 12C,
12S, USART, RTC, LCD, SPI, ADC, DAC, EXMC, ENET, USBFS and Extension Pins are also
included. For more details please refer to GD32107C-EVAL-V1.3 schematic.

Function Pin Assign

Table 1 Function pin assign

Function Pin Description
PCO LED2
PC2 LED3
LED
PEO LED4
PE1 LEDS
RESET K1-Reset
PAO K2-Wakeup
KEY PC13 K3-Tamper
PB14 K4-User key
PA9 USARTO_TX
USARTO
PA10 USARTO_RX
PA2 USART1_TX
USART1
PA3 USART1_RX
ADC PC3 ADCO012_IN13
PA4 DAC_OUTO
DAC
PA5 DAC_OUT1
PB6 12C0_SCL
12C
PB7 12C0_SDA
PA5 SPIO_SCK
PAG SPIO_MISO
SPI
PA7 SPIO_MOSI
PE3 SPIO_CS
PA4 MSEL
PA5 MCLK
PA7 MDIN
12S PB12 12S_WS
PB13 12S_CK
PB15 12S_DIN
PC6 12S_MCK
PDO CANO_RX
CANO
PD1 CANO_TX
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PB5 CAN1_RX
CAN1
PB6 CAN1_TX
PD14 EXMC_DO
PD15 EXMC_D1
PDO EXMC_D2
PD1 EXMC_D3
PE7 EXMC_D4
PES EXMC_D5
PE9 EXMC_D6
NAND Flash
PE10 EXMC_D7
PD11 EXMC_A16
PD12 EXMC_A17
PD4 EXMC_NOE
PD5 EXMC_NWE
PD6 EXMC_NWAIT
PD7 EXMC_NCE1
PD14 EXMC_DO
PD15 EXMC_D1
PDO EXMC_D2
PD1 EXMC_D3
PE7 EXMC_D4
PES EXMC_D5
PE9 EXMC_D6
PE10 EXMC_D7
PE11 EXMC_D8
PE12 EXMC_D9
LCD
PE13 EXMC_D10
PE14 EXMC_D11
PE15 EXMC_D12
PD8 EXMC_D13
PD9 EXMC_D14
PD10 EXMC_D15
PE2 EXMC_A23
PD4 EXMC_NOE
PD5 EXMC_NWE
PD7 EXMC_NEO
PB11 RMII_TX_EN
PB12 RMII_TXDO
PB13 RMII_TXD1
ENET

PC4 RMII_RXDO
PC5 RMII_RXD1
PA7 RMII_CRS_DV
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PC1 RMII_MDC
PA2 RMII_MDIO
PBO RMII_INT
PAL RMII_REF_CLK
PA9 USB_VBUS
PA11 USB_DM
USBFS PA12 USB_DP
PA10 USB_ID
3 Getting started

The EVAL board uses Mini USB connecter or DC-005 connector to get power DC +5V, which
is the hardware system normal work voltage. A J-Link tool is necessary in order to download
and debug programs. Select the correct boot mode and then power on, the LED1 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 4.74 uVision4. IAR version of the projects are created based on IAR
Embedded Workbench for ARM 7.40.2. During use, the following points should be noted:

1. If you use Keil uVision4 to open the project, install the GD32F10x_Addon.2.0.0.exe to load
the associated files.

2. If you use Keil uVision5 to open the project, there are two ways to solve the "Device Missing
(s)" problem. One is to install GigaDevice.GD32F10x_DFP.2.0.1.pack. In Project menu,

select the Manage sub menu, click on the “Version Migrate 5 Format...” menu, the Keil
uVision4 project will be converted to Keil wuVision5 project. Then add
“C:\Keil_v5\ARM\Pack\ARM\CMSIS\4.2.00CMSIS\Include” to C/C++ in Option for Target. The
other is to install Addon directly. Select the installation directory of Keil uVision5 software,
such as C:\Keil_v5, in Destination Folder of Folder Selection. Select the corresponding device
in Device of Option for Target and add
“C:\Keil_v5\ARM\Pack\ARM\CMSIS\4.2.00\CMSIS\Include” to C/C++ in Option for Target.

3. If you use IAR to open the project, install IAR_GD32F10x_Addon.2.0.0.exe to load the

associated files.
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4 Hardware layout overview
4.1 Power
swi
CNL vCce 5
1 T 3] o
DC-10B I 4] st
¥Usv
| SW-SPDT
GND
£BV3p,
2=\, U2 LM1117-33 RT7P +3V3 LEDL
T2 sevipEAvx 3 Vin _ Vou 2 o 16\{/10UF AVX | R
SMD1210P005TR—5 ELL. - teal g 470Q  LEDOd03
T TSOV/O.luF - L —.l_sowo.luF
4.2 Boot
JP2
3 I oNRE B0
1|l— +3v3 10KQ
BOOTO
Jp3
3 [ oNms by
1[— +3v3 10KQ
BOOT1
BOOT1 BOOTO Boot Mode
Any 2-3 User memory
2-3 1-2 System memory
1-2 1-2 SRAM memory
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4.3 LED

LED2 ﬂ‘ LED?
44
LEDoso3  70Q
LEDS R LED3 PCO
3% PC2
LEDos03 4709 PEQ
PEL
LED4 R15 —
RN LED4
—id —
vy 470Q
LEDOGO03
LED5 R16
- 2 LEDS
e 470Q
= LEDOBO03
GND
KEY
+3V3 +3V3 +3V3
R17 R18 R19
10KQ 10KQ 10KQ
KEY1 K2 KEY2 K3 KEY3 K4
i — i — i —
K-11028 K-11028 K-11028
1] 1] 1]
] ] ]
50V/0.1uF | 50V/0.1uF | 50V/0.1uF|
GND GND GND
PAQ KEY1
PCI13  KEY2
PB4 __ KEY3
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4.5 USART

+3V3 c2
] 50V/0.1UF
Short JP4(1,2) for Ethernet function U3
Short JP4(2,3)for USART1 function 9
P4 C23 MAX3232CSE+ BOV70.1u
RMII MDIO | 1 Q 2
PA2 | % 3 gf g W Cc24 N
USARTL TX] § 50V/0.1uF V|8 I enp sello
C25 4l o, L6l o
HEADER 3 5 50V/0.1uF 2
C2- O
50V/0.1uF 7 o
USART1 TX11 TN T10UT 14 RS232 TX2 31o
USARTO TX10 T2IN T20UTl 7 RS232 TX1 i o
PA3 USART1 RX12 13  RS232 RX2 8 9 °
R10U RLIN X—=1—>o°
USARTO_RX 9 R20U Rl 8 RS232 RX1 516
g L
- COM2
- GND
JP5 -
USARTO_TX | 1 J2
PA9 == 1
B 15 5 %o
_USB_VBUS | 5 GND >%g_o
0
HEADER 3 % 7 o
3o
JP6 X 8 o
_USARTO_RX |
PAI0 1 X
BD |2 *—°
ABBD_ 3 GNDI||J——°
N
HEADER 3 COM1
Short JP5(1,2),Short JP6(1,2)for USARTO function
Short JP5(2,3),Short JP6(2,3)for USB FS function

4.6 ADC

ADCO012_IN13PC3

4.7 DAC
DAC
PA5 is an AFIO, please refer to SPI Schematic for rightconfig ~ JP7
PAS DAC_OUT1 enol| 3
PA4 DAC_OUTO 1
DAC
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4.8

4.9

4.10

12S

U10

125 WS 1 116 125 MK
PC6 125 MCK EECECE
PBIS 125 DIN 125 DIN 2 —J_15 MSEL
PAT_SPIJ MOST MDIN AT
SPlo SCK_MALK 125 K 3 [ I MCLK 43v3
NRST 4| = 13 MDIN 16V/I0UF AV E4 16VIOEAVX ES
ARST 4 Fp M
51 acND  ved—2 1 (7] s o s
Y u T 50V/0.1UF T 50V/0.LUF
E3 "
IH = i veom  AN—2 =
16V/10UF, AVX 8 9 GND
HoutR  Houtl| | £7 13
+1|
= PCM1770 PM ur
GND 10V/2200F AVX
3 —
+|

Short JP18(1,2) and JP19(1,2) for Etherner function
Short JP18(2,3) and JP19(2,3) for 12S function
JP18 P

u HeadPhone
10V/220uF AVX

19
RMIITXDf RMI_TXDf R43 Ré4 GND
PBI2 3 PBI! 2 16R 16R
125 WS g 125 CK g
HEADER 3 HEADER 3
== C45 == C46
50MJ0.220F | 50V/0.22uF
=
GND
C26 +3V3

||
I
U4 50V/0.1uF

GND[]R10 []R1L

L

S5 O8] (] o

2(1) V\,?,E — 7 T Tawdgarxka
~ e 12C0_SCL_PB6
6D SoA—s 12C0_SDA_PB7

AT24C02C-SSHM-T

PB6 is an AFIO, please refer to CAN Schematic for right config

SPI

SPI Flash
PAG6 SPI0_MISO
Short JP12(1,2) for DAC function Short JP13(1,2) for Ethernet function PE3 SPIFlesh CS
Short JP12(2,3) for SPI0 function Short JP12(2,3) for SPIO0 function +3V3 +3V3
C32
P12 JP13 ,
_bac outf | _RMIL_CRs DY/ | R21 I eno
PA5 2 PA7 2 10KQ us 50V/0.1uF
SPI0_SCK 3 SPI0_MOSI 3 SPIFlash C3 <s veo 8
SPI0_MISO2 SO THOLO 7
HEADER 3 HEADER 3 3] = 6 SPI0_SCK
4| WP SCLN™5—5pimosI
GND Si——
1 GD25Q16
GND
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4.11 CAN

CAN
Short P2(1,2) for EXMC function +3V3
Short P2(2,3) for CANO function C33 GND
i 5l___CAND TX i eno T
5 PDL 50V/0.1UF Us P14
q EXMC D3 CANO TX 3 Rk 8 R22
CANQ RX 2 Noloel  CANOH
MHDR1X3 onol| 3] GND  CANH<®eCANOL I 1
4] VCC  CANU=ES HEADER 2
R Vreffp———o
Short P3(1,2) for EXMC function SNB5HVD230
Short P3(2,3) for CANO function
P, CANO RX +3V3
5 PDO c4 GND
a EXMC D2 _| ||, GND =
MHDR1X3 50V/0.1UF u7 P15
CAN1 TX D Rrsl<-8 R24
Short P4(1,2) for 12C0 function PB5 2 AN ] CANIH
Short P4(2,3) for CANL function onol| 3] WD AN _can I 1
P4 CANIRX™ 4] & Vrefb—2 HEADER 2
| CANL TX
3 PE6 SNE5SHVD230
L1 -
MHDR1X3
Nand Flash
UL +3v3 £33
EXMC D744 12
EXMC D683 | |OF  vBod 37
EXMC D542 | | ~c 9 c C51
_EXMC D4L| o0 vss—12 50V[0.168V/0. 1uF
EXMC D332 103 V553 36
EXMC D231 | 5o y —
EXMC D130 101 = GND
EXMC D029 100 GND
+3V3
EXMC AL | o plde R ke
—EXMC AL {5 RB[—L %:' +3V3
R EXMC NwW& W 10KQ
10K EXMC_NOB R R66
Nand CS 9 E
HY27UF081G2A
EXMC NWAIT
P24
LCD_CS 1
PD7 EXMC_NEOQ 2
Nand_CS 3
HEADER 3
PDO,PD1 are AFIOs, please refer to CAN schematic for right config
PD14 EXMC_DO PD11 EXMC_A16
1
PDO EXMC_D2 PD4 EXMC_NOE
3 E
PE7 EXMC_D4 PD6 EXMC_NWAIT
PE8 EXMC_D5
PE9 EXMC_D6
PEI0 _EXMC D7
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4.13 LCD

LCD GND
+3v3 P23 =
T |

EXMC DO 3 : EXMC DL
EXMC D2 : . EXMC D3
EXMC D4 > 6 EXMC D5
EXMC D6 A EXMC D7
EXMC D8 nob EXMC D9
EXMC D10 Ry EXMC D11
EXMC D12 R EXMC D13
EXMC D14 ER EXMC D15
LcD Cs O EXMC A2RS
EXMC NWWE | 30 5 EXMC_NOE
NRST 5 BackLiaht__| /5
PA6 SPIMISO | 55 58 TP_INT PES5
PAT SPILMOSI | 55 5
PAS SPILSCK | 56 5
PE4
1 R—
R65 LcD
10KQ
733
P24
LCD CS N
PD? EXMC NEO |
Nand_CS 3
HEADER 3

PDO,PD1 are AFIOs, please refer to CAN schematic for right config

PD14 EXMC_DO PD11 EXMC_A16
PD15 EXMC_D1 PD12 EXMC_A17
PDO EXMC_D2 PE2 EXMC_A23
PD1 EXMC_D3 PD4 EXMC_NOE
PE7 EXMC_D4 PD5 EXMC_NWE
PE8 EXMC_D5

PE9 EXMC_D6
PE10 EXMC_D7
PE11 EXMC_D8

PE1?2  EXMC D9
PE13 ___ EXMC DI0
PE14  EXMC DIl
PEI5 __EXMC D12
PD8 EXMC_D13
PDO  EXMC D14
PDI0 ___EXMC_DI5
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4.14 ENET

+3v3

T G5 SOVI0IF
RS []R27
cx%
w90 || 290
SOVIOLE R28 [] Ra9 [ Re0 [] RaL
40.9p] 40.90] 2606 2000
= = P16
PBI2 and PB13 are AFIOS, refer t0125 schematicfor right config GND GnD .
PA2is an AFIO, refer to USART schemaic for right config O+
PATis an AFIO, refe to SPI schematic for ight config us [ 4
7
PBU X EN RMITX EN RP2 X K = —2{ -
PBL TXD0 RMIITXDO = L I R "
515 TXD1 RMITXDL = a0 R L RD+ GND:
o EXDo P = *3 Tx02 e L_sf
™~ ey BR X1 TXD_3/SNI_MODE NC|— 6! rp.
= RP3 NCI—
o MDC RMII_RXDO o
A MDIO RMIRXDL RXD_0/PHYADL NCI—3 91 14
B0 INT RMICRS DV RADH/EHYAD2 b onpg—L4
X% RXD_2/PHYAD3 0] .
AL REF_CLK R v %%9  RXD_3PHYADS 2
+ BR 2559 RX_ER/MDIX_EN 2] e
22K RX_DV/MI|_MODE =
RMII MODE DVIMIL =
%¥9 RX_CLK ul g D
e —#4  couprvapo
04 CRSICRS_DVILED_CFG HROLLIOSA
RMI_MDC 3
MbC D L
BMILMDIO 1 MDIO LED _SPEED/ANa—Z
LED_ACTICOLIAN.
YIRS 21 resern - 3 V3
PWR_BOWNINT Nl 2
R0 NC|
+avh
22KQ AVDDS
RMI_REF CLK i (EALL L 1
TR0 X1 1ovD0d = ci0 cat o2
ESMzioUT) T 1 sovioar 1 50VIOAUE | 50VIO.1uF
AS N
PFEIN 106N
PFBINL 10N L
ut DoNi .
DPE3BECVY L
GND
+5V

~N

PDI3 RS | 1\
N/ 58550
™

470R
+U5V
+ E10
c48
16V/10uF,AV. 50V/0.1uF
PA9,PA10 are AFIOs, please refer to USART schematic for right confi =i
CN2 GND

PA9 _ USB VBUS __RS7 or
PAIL_USB DM__REB—— 2R
PAI2 USB DP _R50—— 2R

g
<
ptace

PAI0__USB ID __R60 0R B 3
- - @
[aa]
<
£
GND s
Cﬂl
[%2]
2

Shield

R62  Mini_USB

cadd IMQ

50\/4700p!
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4.16 Extension

Extension Pin
P8 ®9 . s (B s
PE2 PE3 PA3 PBI3 P
PE4 : 2 PES PAS 1 2 PBI5 PC10 1 2 PCLL
3 4 3 4 55 5 3 4 B
P dmar PAT ‘I g
PC14 PG5 D11 PD 7 PD2
cs |7 B PBL £ & PDI3 P g X P
9 10 L it o A 0
o o 20 noox
314 ||I- GND i— 3 u 131 1
+33) 5 16 ND||| 1 15 —+—| +33V [T I oD
17 18 == 17 18 5 +3.3t 17 18 j
9 2 5 — 1 ® b 5 9 2
BV ] =T = p FE ] 2 g_am
M_E: 23 4 o PEl % gg ALD PB7 | 5 55/——BOOTO
£ PR - 27 B AL B8 57 g —ERY
PAL 9 | —PA& GNEA|| 2 3 —||I- oo EE— 29l —FEL
15>2P2.54 15>2P2.54 15>2P2.54
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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_Runing_Led

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learnto use GPIO control the LED
B |earnto use SysTick to generate 1ms delay

GD32107C-EVAL board has four LEDs. The LED2, LED3, LED4 and LED5 are controlled by
GPIO. This demo will show how to light the LEDs.

DEMO Running Result

Download the program <01_GPIO_Runing_Led> to the EVAL board, LED2, LED3, LEDA4,
LEDS5 will turn on in sequence with interval of 200ms, and turn off together, 200ms later,
repeat the process.

GPIO_Key Polling_mode

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learnto use GPIO control the LED and the KEY
B |learnto use SysTick to generate 1ms delay

GD32107C-EVAL board has four keys and four LEDs. The five keys are Reset key, Tamper
key, Wakeup key, User key. The LED2, LED3, LED4 and LED5 are controlled by GPIO.

This demo will show how to use the Tamper key to control the LED3. When press down the
Tamper Key, it will check the input value of the IO port. If the value is 0 and will wait for 100ms.
Check the input value of the 10 port again. If the value still is 0, it indicates that the button is
pressed successfully and toggle LEDS3.

DEMO Running Result

Download the program <02_GPIO_Key_Polling_mode> to the EVAL board, press down the
Tamper Key, LED3 will be turned on. Press down the Tamper Key again, LED3 will be turned

15/43



&

GigaDevice

User Guide
GD32107C-EVAL

5.3

53.1

5.3.2

5.4

5.4.1

5.4.2

off.

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 Learnto use EXTI to generate external interrupt

GD32107C-EVAL board has four keys and four LEDs. The five keys are Reset key, Tamper
key, Wakeup key, User key. The LED2, LED3, LED4 and LEDS5 are controlled by GPIO.

This demo will show how to use the EXTI interrupt line to control the LED3.When press down
the Tamper Key, it will produce an interrupt. In the interrupt service function, the demo will
toggle LED3.

DEMO Running Result

Download the program <03_EXTI_Key_Interrupt_mode> to the EVAL board, Press down the
Tamper Key, LED3 will be turned on. Press down the Tamper Key again, LED3 will be turned
off.

USART_Printf

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learn to use GPIO control the LED
B Learn to retarget the C library printf function to the USART

DEMO Running Result

Download the program < 04_USART_Printf > to the EVAL board, jump the JP5 to USART
with the jumper cap and connect serial cable to EVAL_COMO. This implementation outputs
“USART printf example: please press the Tamper key” on the HyperTerminal using
EVAL_COMO. Press the Tamper key, serial port will output “USART printf example”.

The output information via the serial port is as following.
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5.5

5.5.1

5.5.2

5.6

5.6.1

USART printf example: please press the Tamper key

USART printf example

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 < 05_USART_HyperTerminal_Interrupt > to the EVAL board, jump
the JP5 to USART with the jumper cap and connect serial cable to EVAL_COMO. Firstly, all
the LEDs are turned on and off for test. Then, the EVAL_COMO 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 have
received is stored in the rx_buffer array. After that, compare tx_buffer with rx_buffer. If
tx_buffer is same with rx_buffer, LED2, LED3, LED4, LEDS5 flash by turns. Otherwise, LED2,
LEDS3, LED4, LEDS toggle together.

The output information via the serial port is as following.

0o 01 02 05 04 05 08 0T 03 09 0& OB OC OD OE OF 10 11 12 13 14 15 16 17 18 19 14 1B
1IC 1D 1E 1F 20 21 28 23 24 E5 E6 ET 5 20 En EZB 2C 2D Z2E 2F 30 31 3E 33 34 35 36 37
38 39 3k 3B 3C 3D 3E SF 40 41 42 43 44 45 46 47 45 49 44 45 4C 4D 4E 4F 50 51 52 53
o4 55 56 ST 58 59 SA 5B SC 5D SE SF B0 61 62 63 64 65 66 6T 63 69 6A 6B 6C 8D &E &F
TOT1 T2 T3 T4 T3 TR TT T8 T3 Th TE TC 7D TE TF 80 &1 82 83 54 55 56 57 83 99 8h 3B
oC oD SE SF 90 91 9Z 93 94 95 96 97 95 99 94 9F 9C 9D 9E OF AQ Al AZ AT A AS AD AT
&5 &9 Ae AR AT AT AF AF BO E1 BZ B3 B4 BS BE BT ES B9 EA EBE EC BED BE BF CO C1 CZ2 C3
CACSCECTCECACACBCCCDCECF DO D1 D2 D3 D4 DS D6 DT I3 D9 DA DE DC ID DE DF
E0 E1 E2 E5 E4 ES EB ET E3 E9 Ea EE EC ED EE EF FO F1 FZ F3 F4 F5 F& FT7 F3 F9 Fh FE
FC FD FE FF

USART_DMA

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learnto use the USART transmit and receive data using DMA
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5.6.2

5.7

5.7.1

5.7.2

DEMO Running Result

Download the program < 06_USART_DMA > to the EVAL board, jump the JP5 to USART
with the jumper cap and connect serial cable to EVAL_COMO. Firstly, all the LEDs are turned
on and off for test. Then, the EVAL_COMO sends the tx_buffer array (from 0x00 to OxFF) to
the serial terminal tool supporting hex format communication and waits for receiving data of
same bytes as tx_buffer from the serial terminal. The data MCU have received is stored in
the rx_buffer array. After that, compare tx_buffer with rx_buffer. If tx_buffer is same with
rx_buffer, LED2, LED3, LED4, LED5 flash by turns. Otherwise, LED2, LED3, LED4, LED5
toggle together.

0o 01 02 05 04 05 08 0T 03 09 0& OB OC OD OE OF 10 11 12 13 14 15 16 17 18 19 14 1B
1IC 1D 1E 1F 20 21 28 23 24 E5 E6 ET 5 20 En EZB 2C 2D Z2E 2F 30 31 3E 33 34 35 36 37
38 39 3k 3B 3C 3D 3E SF 40 41 42 43 44 45 46 47 45 49 44 45 4C 4D 4E 4F 50 51 52 53
o4 55 56 ST 58 59 SA 5B SC 5D SE SF B0 61 62 63 64 65 66 6T 63 69 6A 6B 6C 8D &E &F
TOT1 T2 T3 T4 T3 TR TT T8 T3 Th TE TC 7D TE TF 80 &1 82 83 54 55 56 57 83 99 8h 3B
oC oD SE SF 90 91 9Z 93 94 95 96 97 95 99 94 9F 9C 9D 9E OF AQ Al AZ AT A AS AD AT
&5 &9 Ae AR AT AT AF AF BO E1 BZ B3 B4 BS BE BT ES B9 EA EBE EC BED BE BF CO C1 CZ2 C3
CACSCECTCECACACBCCCDCECF DO D1 D2 D3 D4 DS D6 DT I3 D9 DA DE DC ID DE DF
E0 E1 E2 E5 E4 ES EB ET E3 E9 Ea EE EC ED EE EF FO F1 FZ F3 F4 F5 F& FT7 F3 F9 Fh FE
FC FD FE FF

ADC _Temperature_Vrefint

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learn to use the ADC to convert analog signal to digital data

B Learn to get the value of inner channel 16(temperature sensor channel) and channel 17
(VREFINT channel)

DEMO Running Result

Jump the JP5 to USART with the jumper cap, and then download the program
<07_ADC_Temperature_Vrefint> to the GD32107C-EVAL board. Connect serial cable to
EVAL_COMO, open the HyperTerminal.

When the program is running, HyperTerminal display the value of temperature and internal
voltage reference (VREFINT).

Notice: because there is an offset, when inner temperature sensor is used to detect accurate
temperature, an external temperature sensor part should be used to calibrate the offset error.
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5.8

5.8.1

5.8.2

the temperature data 1z 30 degrees Celsius
the reference woltage data 1z 1.Z229Y

the temperature data iz 30 degrees Celsius
the reference woltage data 13 1. 229V

the temperature data 1z 30 degrees Celsius
the reference woltage data 1z 1.Z229Y

the temperature data iz 31 degrees Celsius
the reference woltage data 13 1. 229V

the temperature data 15 31 degrees Celsius
the reference woltage data 1z 1.233Y

the temperature data iz 30 degrees Celsius
the reference woltage data 13 1. 229V

the temperature data 15 31 degrees Celsius
the reference woltage data 1z 1.Z229Y

the temperature data iz 31 degrees Celsius
the reference woltage data 135 1,230V

the temperature data 15 31 degrees Celsius
the reference woltage data 1z 1,230V

ADCO_ADC1 Follow_up_mode

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learn to use the ADC to convert analog signal to digital data
B Learnto use ADCO and ADC1 follow-up mode

DEMO Running Result

Jump the JP5 to USARTO with the jumper cap, and then download the program
<08 ADCO_ADC1_Follow_up_mode> to the GD32107C-EVAL board. Connect serial cable
to EVAL_COMO, open the HyperTerminal. PC3 and PC5 pin voltage access by external
voltage.

TIMERO_CHO is the trigger source of ADCO and ADC1l. When the rising edge of
TIMERO_CHO coming, ADCO starts immediately and ADC1 starts after a delay of several
ADC clock cycles. The values of ADCO and ADC1 are transmitted to array adc_value[0] and
adc_value[1] by DMA.

When the first rising edge of TIMERO_CHO coming, the value of the ADCO conversion of PC3
pin is stored into the low half word of adc_value[0], and after a delay of several ADC clock
cycles the value of the ADC1 conversion of PC5 pin is stored into the high half word of
adc_value[0]. When the second rising edge of TIMERO_CHO coming, the value of the ADCO
conversion of PC5 pin is stored into the low half word of adc_value[1], and after a delay of
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5.9

59.1

5.9.2

several ADC clock cycles the value of the ADC1 conversion of PC3 pin is stored into the high
half word of adc_value[1].

When the program is running, HyperTerminal display the regular value of ADCO and ADC1
by adc_value[0] and adc_value[1].

the data ade_walue[0] is 00040FFF
the data ade_walue[1] i= OFFDOOOS

the data ade_walue[0] i= 00010FFF
the data ade_walue[1] is OFFEOOQOZ

the data ade_walue[0] is 00040FFF
the data ade_walue[1] i= OFFDOOOS

the data ade_walue[0] i= O0O0SOFFF
the data ade_walue[1] is OFFDOOOA

the data ade_walue[0] is 00040FFF
the data ade_walue[1] i= OFFDOOOS

the data ade_walue[0] i= O00BOFFF
the data ade_walue[1] is OFFDOO0G

the data ade_walne[0] iz OO0BOFFF
the data ade_walue[1] iz OFFDOOOZ

the data ade_walue[0] iz Q0OD20FFF
the data ade_walue[1] is OFFCOO0A

the data ade_walne[0] iz OO0BOFFF
the data ade_walue[1] is QOFFCOOO01

ADCO_ADC1 Regular_Parallel_mode

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learn to use the ADC to convert analog signal to digital data
B Learnto use ADCO and ADC1 regular parallel mode

DEMO Running Result

Jump the JP5 to USARTO with the jumper cap, and then download the program
<09 ADCO_ADC1 Regular_Parallel_mode> to the GD32107C-EVAL board. Connect serial
cable to EVAL_COMO, open the HyperTerminal. PC3 and PC5 pin connect to external voltage
input.

TIMERO_CHO is the trigger source of ADCO and ADC1. When the rising edge of
TIMERO_CHO coming, ADCO and ADCL1 convert the regular channel group parallelly. The
values of ADCO and ADC1 are transmitted to array adc_value[0] and adc_value[1] by DMA.

When the first rising edge of TIMERO_CHO coming, the value of the ADCO conversion of PC3

pin is stored into the low half word of adc_value[0], the value of the ADC1 conversion of PC5
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5.10

5.10.1

5.10.2

pin is stored into the high half word of adc_value[0]. When the second rising edge of
TIMERO_CHO coming, the value of the ADCO conversion of PC5 pin is stored into the low half
word of adc_value[1], the value of the ADC1 conversion of PC3 pin is stored into the high half
word of adc_value[1].

When the program is running, HyperTerminal displays the regular value of ADCO and ADC1
stored in adc_value[0] and adc_value[1].

the data ade_walue[0] i= Q0030FFE
the data ade_walue[1] iz OFFADOOS

the data ade_walue[0] iz 000S0FFE
the data ade_walue[1] i= OFFAQODZ

the data ade_walue[0] is Q0D40FFF
the data ade_walue[1] iz OFF30004

the data ade_walue[0] iz 00040FFE
the data ade_walue[1] i= OFFAQOD4

the data ade_walue[0] i= Q0030FFF
the data ade_walue[1] iz OFF30003

the data ade_walue[0] iz 00030FFE
the data ade_walue[1] i= OFFAQOD4

the data ade_walue[0] i= Q0030FFE
the data ade_walue[1] iz OFF30003

the data ade_walue[0] iz O00TOFFE
the data ade_walue[1] i= OFFAQOOQ

DAC_Output_Voltage Value

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learnto use DAC to output voltage on DACO output

DEMO Running Result

Download the program <10_DAC_Output_Voltage_Value>to the EVAL board and run, all the
LEDs will turn on and turn off for test. The digital value is 0x7FFO, its converted analog voltage
should be 1.65V (VREF/2), using the voltmeter to measure PA4 or DAO on JP7, its value is
1.65V.
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5.11 12C_EEPROM
5.11.1 DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learn to use the master transmitting mode of 12C module

B Learn to use the master receiving mode of 12C module

B Learn to read and write the EEPROM with 12C interface
5.11.2 DEMO Running Result

Jump the JP5 to USART with the jumper cap and the P4 to 12C, then download the program
<11 12C_EEPROM?> to the EVAL board and run. Connect serial cable to COMO, 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 "I2C-AT24C02
test passed!" and the four LEDs lights flashing, otherwise the serial port will output "Err: data
read and write aren't matching." and all the four LEDs light.

The output information via the serial port is as following.
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5.12

5.12.1

5.12.2

IZ2C-24C072 configured. . .

The IZC0 iz hardware interface

The speed i=s 400000

ATZ4C0Z2 writing. .

000 O0x01 0x02 0x03 0:x04 0x05 Ox068 Ox0T7 0:x08 0:x09 Ox04& Ox0B 0x0C 0:x0D 0x0E Ox0OF
010 Ox11 Ox12 0x13 0x14 0215 Owxl6 Ox1T 0:x18 0x19 Oxld Ox1B OxIC 0x1D 0x1E Ox1F
0220 Ox21 0222 0:x23 0:xP4 0x2S Ox2B O0x2T 0228 0229 Ox2A OxPE 0xPC 0xFD 0x2E Ox2F
030 O0x31 0x32 0x33 0x34 0x35 036 Ox3T 0x38 0x39 Ox3A 0x3B 0x3C 0x3D 0x3E Ox3F
D40 Oxdl Ox42 0x43 Oxd4d 0x45 Oxdb 0xd4T 0:x48 049 Oudd Ox4B 0x4C OxdD O0x4E Ox4F
0x50 0x51 0x52 0x53 0x54 0x55 O0x56 0x5T 0x58 0x59 O0x54 0x5E 0x5C 0x5D 0x5E O0x5F
OxB0 Ox61 0x62 0xR3 x4 0x65 OxBE OxAT 0268 0x69 OxBA OxBE 0xEC 0xB0 0xBE OxAF
0xT0 OxT1 0xT2 0xT3 0xT4 0xTS OxTE OxTT 0xT8 0xT9 OxTA OxTE 0xTC 0x7TD O0xTE OxTF
x50 0x81 0x82 0x53 0x54 0x85 0x86 0x3T 0x55 0:x59 OxSA 0x8E 0x3C 0:x8D 0x5E OxSF
0x90 0x91 0x92 0x93 0x94 0x95 Ox96 0x9T 0:x95 0x99 Ox94 0x9E8 0x3C 0x90 0x9E O0x9F
Ozl OxAl OxAZ2 OxAS Oxdd OxAS OxAB OxAT OxAS OxA9 Oxdd OxAB OxAC OxAD OxAE OxAF
0xB0 OxEl 0OxBZ2 0xE3 0xE4 O0xBS OxB6 OxBT 0xES 0xEBEY9 OxBA OxBE 0xEC 0xED 0xBE OxEF
0xC0 O0xC1 0xCZ2 0xC3 0xC4 0xCS 0xCB OxCT 0xC3 0xCY9 0xCA OxCE 0xCC 0xCD 0xCE 0xCF
0x00 O0xD1 0xDZ2 0xD3 0xD4 0xD5 OxDE OxDT 0xDS 0:xD9 OxDA OxDE OxDC 0xDD 0xDE OxDF
0xE0 OxEl 0xEZ 0xE3 0:xE4 OxES OxEB OxET 0:xES 0xE9 OxEA OxEE 0xEC 0:xED 0xEE OxEF
0xF0 0xF1 0xF2 0xF3 0xF4 O0xFS OxFB OxFT 0xF3 0xF9 OxFA OxFE 0xFC 0xFD 0xFE OxFF
ATZ4C0Z reading. .

000 O0x01 0x02 0x03 0:x04 0x05 Ox068 Ox0T7 0:x08 0:x09 Ox04& Ox0B 0x0C 0:x0D 0x0E Ox0OF
0210 D211 0212 0213 0:x14 0215 Ox18 Oxl1T 0218 0219 Oxld Ox1EB 0xIC 021D 0x1E Ox1F
0x20 Ox2l Ox22 0x23 0x24 0x25 Ox2B O0x2T 0x28 0x29 Ox2A Ox2B 0xZ2C 0xZD 0xZE Ox2F
030 O0x31 0x32 0x33 0x34 0x35 036 Ox3T 0x38 0x39 Ox3A 0x3B 0x3C 0x3D 0x3E Ox3F
D40 Oxdl Ox42 0x43 Oxd4d 0x45 Oxdb 0xd4T 0:x48 049 Oudd Ox4B 0x4C OxdD O0x4E Ox4F
0x50 0x51 0x52 0x53 0:x54 0x55 OxS6 O0xS5T 0:x58 0:x59 OxS5A OxSE 0x5C 0:x50 0x5E OxGF
0xB0 0x61 0x62 0x63 0x64 0xB5 OxB6 OxBT 0x65 0xB69 OxBA OxBE 0xBC 0xBD 0xBE OxBF
0xT0 OxT1 0xT2 0xT3 0xT4 0xTS OxTE OxTT 0xT8 0xT9 OxTA OxTE 0xTC 0x7TD O0xTE OxTF
x50 0x81 0x82 0x53 0x54 0x85 0x86 0x3T 0x55 0:x59 OxSA 0x8E 0x3C 0:x8D 0x5E OxSF
0290 O0x91 0x92 0:x93 0:94 0x95 Ox968 0x3T 0:98 0:x99 OxOA Ox9E 0x3C 0:x00 0x9E Ox9F
A0 OxAl OxAZ OxA3 OxAd OxAS OxAB OxAT 0xAS OxAD Oochd OxABR OxAC OxAD OxAE OxaAF
0xB0 OxEl 0OxBZ2 0xE3 0xE4 O0xBS OxB6 OxBT 0xES 0xEBEY9 OxBA OxBE 0xEC 0xED 0xBE OxEF
0xC0 O0xC1 0xCZ2 0xC3 0xC4 0xCS 0xCB OxCT 0xC3 0xCY9 0xCA OxCE 0xCC 0xCD 0xCE 0xCF
000 O0xD1 0xDZ2 0xD3 0:D4 0xDS OxDE OxDT 0:D8 0:D9 OxDA OxDE OxDC 0:xD0 0xDE OxDF
0xED OxEl 0xEZ 0xE3 0xE4 O0xES OxEB OxET 0xES 0xE9 OxEA OxEE 0xEC 0xED 0xEE OxEF
0xF0 0xF1 0xF2 0xF3 0xF4 O0xFS OxFB OxFT 0xF3 0xF9 OxFA OxFE 0xFC 0xFD 0xFE OxFF
TZC-ATZ4C02 test passed!

SPI_SPI_Flash

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learn to use the master mode of SPI unit to read and write NOR Flash with the SPI
interface

DEMO Running Result

The computer serial port line connected to the COMO port of development board, set the baud
rate of HyperTerminal software to 115200, 8 bits data bit, 1 bit stop bit. At the same time you
should jump the JP5 to USART, and jump the JP12 and JP13 to SPI.

Download the program <12_SPI_SPI_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
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
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5.13

5.13.1

Matching.”. At last, turn on and off the leds one by one. The following is the experimental

results.

Dz00
D10
Dzx20
D30
D40
D50
D0
D70
D30
D30
O Al
D:BO
DzC0
D00
0xE0
DxFO

Fead
D200
010
D20
030
D240
050
D60
070
D50
090
Oz Al
0:E0
D2CO
000
D:E0
0x:F0

0z01
0x11
Ozl
0x31
Ox4l
0x51
Oxf1
0xT1
Oxdl
0x91
Oxhl
0xE1
0xC1
0=x01
0zEl
0xF1

from
001
Ox11
Dx21
0x31
D41
051
0x61
0x=T1
0x81
091
Dzl
0xE1
0xC1
0x=D1
0xE1
0xF1

Flash:Z56K

0x0z
0xl1Z
0x2z
0x32
x4z
0x52
0xBz
072
0x3z
0x3z
Oxhz
0xBZ
0xCz
0xDZ
0xEZ
0xF2

rx_buffer;

0x0Z
0xlz
0xZ22
0x3z
Qx42
x5z
0xBZ
0xTZ
0x32
0x2z
OxpZ
0xBz
0xCE
0xDz
0xEZ
0xFz

frite to tx_buffer:

Q03
0xl3
0x23
0233
Dx43
0x53
0xB63
0xT3
0x33
0233
Ozha
0xB3
0xC3
003
0xE3
0xF3

Q03
0x13
0x23
0x33
D43
0x53
0xB3
0xT3
0233
0x23
Oz
0xB3
D=3
0xD03
0xE3
0xF3

Swstem 13 Starting up. .

The Flash ID:0xC54015

Oz04
Ox14
OxE4
O34
Oz44
054
Ozf4
0xT4
D4
094
Dzhd
OxE4
OxC4
L
0xzE4
0xzF4

O=04
Oxzl4
OxZ4
Ox34
Oxzd4
Ox54
Oxfd
0xT4
D54
Ox94
Oxzhd
OzE4
0=C4
IGHIL
0xzE4
OxzF4

SPI-GDESQLE Test Pazsed!

0x05
0x15
0x25
0x35
0x45
0x55
0xB5
075
0x35
095
OxAS
0xBS
0xC5
005
0xES
0xF5

005
0x15
025
0x35
Ox45
0x55
0xB5
0x75
035
0x35
OxAS
0xBS
0xCS
0xD5
0xES
0xFS

I2S_Audio_Player

DEMO Purpose

SFI Flash:GDZSQ1E configured. .

0x08
0x18
0xZ8
0x38
0x4B
0x5R
0xE8
0xTB
0x386
038
OxAG
0xEB
0xCB
0xDB
0xEB
0xFB&

008
0x18
0xZ8
0x38
Dx4B
0x58
0xEBE
0xT8
038
0x28
QA
0xEBB
0xCE
0xDe
0xEB
0xFe

=07
=17
0xE2T
Q=37
O0z4T
=57
0=BT
=TT
0xET
=97
QAT
0=ET
0=CT
=07
0=ET
0=FT

=07
0xlT
=27
Q3T
OxaT
0x5T
=BT
=TT
=57
=87
QT
OxET
0=CT
0=D7
0=ET
0xFT

0=z08
I
0x28
D35
Dx48
055
0xBS
0TS
0x35
035
OxAs
0xBS
0xCE
D05
0xES
0xF&

D05
0xls
OxZ25
0x38
D45
0x58
OxBS
=78
D35
0x25
O Al
0xBS
0xCE
I
0xES
0xF&

The CFU Unigque Dewice ID:[34333633-6343433-800100]

0x09
0x19
OxE9
039
Ox49
=59
0xB3
=73
Oxd9
099
OxA2
0=zE9
0=xC9
0=D39
0xE9
0=zF3

0=09
0x19
0xZ9
0x39
043
0x39
L
0xT9
089
0x99
Oxz43
0xE9
0=C3
0=xD9
0=zE9
0xF3

Q0
Oxlh
0xZh
D3
Dxdh
x5
DB
0xTh
Dx3h
Q3
Oxhn
0xEM
QxCh
DDA
0xzEA
0xFh

Qa0
Oxlh
QxZh
Qx3A
Qx4 h
0x5h
DB
0xTh
(WETET
D3
1531
0xEA
QxCh
QxDA
0xzEM
0xFA

0x0E
0xlE
0xZE
0x3E
0x4E
x5k
0xB6E
0xTE
0x3E
09k
OxAE
0xBE
0xCE
0xDE
0xEE
0xFE

0x0E
0x1E
0x2E
0x3E
TN
0x5E
0xBE
0xTE
0x3E
0x3E
QxR
0xBE
0xCE
0xDE
0xEE
0xFE

This Demo includes the following functions of GD32 MCU:

B Learn to use I12S module to output audio file

B Parsing audio files of wav format

0=0C
0xl1C
0x2C
030
Dz4C
050
0xBC
0xTC
(1
0ac
OxAC
0xBC
0=CC
DxDC
0xEC
0xFC

Dx0C
0x1C
OxZ2C
0x3C
Dx4C
0x5C
0xBC
0xTC
0x3C
(3
O Al
0xBC
0xCC
0zDC
0xEC
0xFC

0x0D
0x1D
0xZ20
0x30
0x4D
0x50
0xED
0x7D
0x30
090
OxaAD
0xEBD
0xCD
0x0D
0xED
0xFD

0x00
0x1D
0xZ20
0x30
040
0x5D
0xBD
0x7D
0x30
0x30
O ATl
0xBD
0xCD
0xDD
0xED
0xFD

0x0E
0x1E
0xZE
0x3E
0x4E
0x5E
0xEE
0xTE
0x3E
0x3E
OxAE
0xBE
0xCE
0xDE
0xEE
0xFE

0x0E
0x1E
0xZE
0x3E
0x4E
0x5E
0xBE
0xTE
0x3E
0x3E
OxAE
0xBE
0xCE
0xDE
0xEE
0xFE

0x0F
0x1F
0x2ZF
0x3F
Qx4F
0x5F
0xE6F
0xTF
0x3F
0x9F
OxAF
0xEF
0xCF
0x0F
0xEF
0xFF

0x0F
0x1F
0x2F
0x3F
Dx4F
0x5F
0xEF
0xTF
0x3F
0x3F
OxaF
0xEBF
0xCF
0xD0F
0xEF
0xFF
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GD32107C-EVAL board integrates the I12S (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.

5.13.2 DEMO Running Result

Jump JP18 and JP19 to the 12S.

Download the program<13_12S_Audio_Player>to the EVAL board, insert the headphone into
the audio port, and then listen to the audio file.

5.14 EXMC_NandFlash

5.14.1 DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learnto use EXMC control the NAND flash

5.14.2 DEMO Running Result

GD32107C-EVAL board has EXMC module to control NAND flash. Before running the demo,
JP5 must be fitted to USART, P2 and P3 must be fitted to the EXMC port, JP24 must be fitted
to the Nand port. Download the program <14 EXMC_NandFlash> to the EVAL board. This
demo shows the write and read operation process of NAND flash memory by EXMC module.
If the test pass, LED2 will be turned on. Otherwise, turn on the LED4. Information via a
HyperTerminal output as following:
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5.15

5.15.1

5.15.2

000
Nx10
0x20
030
]
0x50
0xB0
070
0x80
090
Oz 40
0xE0
0=C0
0zD0
0xEN
0xF0
0z00
0x10
D20
030
Oz40
0x50

Ox01
Ox11
Ox21
Ox31
Q41
Ox31
OxB1
OxT1
Ozl
Ox31
Oxhl
OxE1
0xC1
0xD1
0xE1
0xF1
Ox01
Ox11
Ox21
Ox31
Ox41
051

0x02
0xlZ
0x22
0x32
Q42
0x52
0xB2
QxT2
0xG2
0xo2
Oz h2
0xB2
0=xC2
0xDZ2
0xEZ2
0xF2
0x02
0x12
Ox2?
0x32
0x42
0x52

read:
Q=03
0x13
0=x23
033
043
=53
=63
Q=73
Q=83
093
Oxh3
0=xEB3
0=C3
Q=03
0=xE3
0=xF3
Q=03
0x13
0x23
0x33
043
053

HAND flash initialized!
Read HAND ID!
Hand flash ID:0xAD 0xF1 0x30 0:1D

Write data successfully!
Fead data successfully!
Check the data!

Aeocess HAND flash suecessfully!
The data to be

O=z04
014
Ox24
Ox34
D44
Q54
OxB4
T4
D=4
O34
Oazpd
OxE4
0xC4
0D
OxE4
0xF4
O=04
Ox14
024
O34
Ox44
054

0x05
0x15
0x25
0x35
Ox45
0x55
0xB5
=TS
0x85
0x95
Oz A5
0xES
0=C5
0xD5
0xES
0xFS
0x05
0x15
0xe5
0x35
0x45
0x55

0x06
Ox16
0xZ26
0x36
Ox46
0x56
0xE6
0xT6&
0x86
0x96
OB
0xEB&
0=xCE
0xD6&
0xEG
0xF&
0x06
0x16
OxZ26
0x36
0x46
0x56

EXMC_TouchScreen

DEMO Purpose

=07
017
Ox27
0x37
12X
=37
0x67
Q=TT
0=E7
0=87
1Y
O=E7
0=CT
0=07
0xET
0=FT
0=07
0x17
027
0x37
Ox47
057

0x0a
Ox1&
Ox2a
0x3a
Ox4a
0x58
0xBa
OxTa
0x8a
0xoa
Oz A3
0xBa
0xCa
0xD&
0xE&
0xFa
0x0a
0x1a
Ox2E
0x3a
Ox4a
0x5&

0z09
019
Ox29
Ox39
049
Ox359
0zB3
079
OxG9
0x99
D49
OxE9
0xCa
O=D9
0xzE9
0xF3
Oz09
0x19
029
Ox39
Oz49
059

Q0 Ox0OB
Ox1h Ox1B
024 OxZB
038 0x3E
Qa4 OxdB
054 OxSE
068 OxBE
0x2Th OxTE
054 OxSB
094 Ox9E
Oz OxAB
0xEh OxEE
0xCa OxCE
004 OxDE
0xEx OxEE
0xFa OxFE
Q204 OxOB
Ozl Ox1E
028 OxZB
034 Ox3B
Qx4 OxdE
054 Ox5E

0x0C
OxlC
0x2C
0x3C
OxdlC
0x5C
OxBC
0xTC
0xaC
0x9C
Oz Al
OxBC
0=CC
0xDC
0xEC
0xFC
0x0C
0x1C
0x2C
0x3C
Ox4C
0x50C

This demo includes the following functions of GD32 MCU:

Learn to use EXMC control LCD

DEMO Running Result

0x00
0x10
0x20
0x30
Ox4l
0x50
0xB0
0x7D
0x&0
0x90
Oz A0
0xED
0=CO
0x00
0zED
0xFI
0x00
0x1D
0x20
0x30
0x40
x50

0x0E
0x1E
0xZ2E
0x3E
0x4E
0x5E
0xBE
0xTE
0x8E
0x9E
OxAE
0xEBE
0xCE
0xDE
0xzEE
0xFE
0x0E
0x1E
0xZE
0x3E
0x4E
0x5E

0x0F
0x1F
0x2F
0x3F
Qx4F
0x5F
0xBF
0xTF
0xEF
0x9F
Oz AF
0xEF
0=CF
0xDF
0xEF
0xFF
0x0F
0x1F
0xF
0x3F
0x4F
0x5F

GD32107C-EVAL board has EXMC module to control LCD. Before running the demo, JP12
and JP13 must be fitted to the SPI port, P2 and P3 must be fitted to the EXMC port. Download
the program <15 _EXMC_TouchScreen> to the EVAL board. This demo displays GigaDevice
logo and four green buttons on the LCD screen by EXMC module. Users can touch the green
button to turn on the corresponding LED on board, and then the color of button you had
touched will change to red.
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5.16 CAN_Network

5.16.1 DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learn to use the CANO communication between two boards

GD32107C-EVAL development board integrates the CAN(Controller Area Network) bus
controller, which is a common industrial control bus. CAN bus controller follows the CAN bus
protocol of 2.0 A and 2.0 B. This demo mainly shows how to communicate two EVAL boards
through CANO.

5.16.2 DEMO Running Result

This example is tested with two GD32F107C-EVAL boards. Jump the JP5 to USART and P2,
P3 to CAN with the jumper cap. Connect L pin to L pin and H pin to H pin of JP14 on the
boards for sending and receiving frames. Download the program <16_CAN_Network> to the

two EVAL boards, and connect serial cable to COMO. Firstly, the COMO sends “please press
27143
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5.17

5.17.1

5.17.2

the Tamper key to transmit data!” to the HyperTerminal. The frames are sent and the transmit
data are printed by pressing Tamper Key push button. When the frames are received, the
receive data will be printed and the LED2 will toggle one time.

The output information via the serial port is as following.

please press the Tamper key to transmit datal
CAHO tran=mit data: ab, ed

CAHD receiwe data: ahb, ed|

RCU_Clock_Out

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learn to use GPIO control the LED

B Learn to use the clock output function of RCU

B Learn to communicate with PC by USART

DEMO Running Result

Jump the JP5 to USART with the jumper cap, and download the program
<17_RCU_Clock_Out> to the EVAL board and run. Connect serial cable to EVAL_COMO,
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 TAMPER
button. After pressing, the corresponding LED will be turned on and HyperTerminal will
display which mode be selected. The frequency of the output clock can be observed through
the oscilloscope by PAS8 pin.

Information via a serial port output as following:

f=========== [Gigadevice Clock output Demo ===========/
prezs tamper key bo select clock output source

CE_OUTO: spstem clock,

Ck_OUT0O: IRCEk

Ck_OUTO: H=TAL

CK_OUTD: spstem clock
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5.18

5.18.1

5.18.2

5.19

5.19.1

5.19.2

PMU_sleep_wakeup

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

DEMO Running Result

Download the program < 18 PMU_sleep_wakeup > to the EVAL board, jump the JP5 to
USART with the jumper cap and connect serial cable to EVAL_COMO. After power-on, all the
LEDs are off. The mcu will enter sleep mode and the software stop running. When the
USARTO receives a byte of data from the HyperTerminal, the mcu will wake up from a receive
interrupt. And all the LEDs will flash together.

RTC_Calendar

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learn to use RTC module to implement calendar and alarm function
B Learn to use USART module to implement time display

DEMO Running Result

Jump the JP5 to USART with the jumper cap, and download the program <19_RTC_Calendar>
to the EVAL board and run. Connect serial cable to EVAL_COMO, open the HyperTerminal.
After start-up, the program will ask to set the time on the HyperTerminal. The calendar will be
displayed on the HyperTerminal. At the same time, set current time add 10 second as alarm
time. After 10 second, the alarm note will displayed on the HyperTerminal and turn on LEDs.
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5.20.1

5.20.2

Thiz iz a RIC demo......

Thiz i=s a RTC demal

RIC not wet configured. ..
RTC configured ...
=============cTime Settings
Please Zet Hours: 10
Fleaze Set Minutes: 11
Pleasze Set Seconds: 12
Set Marm Time: 10:11:2Z

Time: 10:11:12
Time: 10:11:12
Time: 10:11:13
Time: 10:11:14
Time: 10:11:15
Time: 10:11:16
Time: 10:11:17
Time: 10:11:15
Time: 10:11:19
Time: 10:11:20
Time: 10:11:21

Time: 10:11:22
Time: 10:11:23

TIMER_Breath LED

DEMO Purpose

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

DEMO Running Result

Use the DuPont line to connect the TIMERO_CHO (PA8) and LED2 (PCO0), and then download
the program <20_TIMER_Breath_LED> to the GD32107C-EVAL board and run. PA8 should
not be reused by other peripherals.

When the program is running, you can see LED?2 lighting from dark to bright gradually and
then gradually darken, ad infinitum, just like breathing as rhythm.
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5.21 ENET
5.21.1 FreeRTOS tcpudp

DEMO Purpose

This demo includes the following functions of GD32 MCU:

Learn to use Lwip stack

Learn to use FreeRTOS operation system

Learn to use netconn and socket API to handle with a task
Learn how to realize a tcp server

Learn how to realize a tcp client

Learn how to realize a udp server/client

Learn how to use DHCP to allocate ip address automatically

This demo is based on the GD32107C-EVAL evaluation board, it shows how to configure the
enet peripherals to send and receive frames in normal mode and use Iwip tcp/ip stack to
realize ping, telnet and server/client functions.

JP4, JP13, JP18, JP19 must be fitted.

It is configured in RMII mode, and 25MHz oscillator is used, the system clock is configured to
108MHz.

This demo realizes three applications:

1) Telnet application, the eval board acts as tcp server. Users can link the client with the eval
board server, using 8000 port. Users can see the reply from the server, and can send the
name(should input enter key) to server.

2) tcp client application, the eval board acts as tcp client. Users can link the eval board client
with the server, using 10260 port. Users can send information from server to client, then the
client will send back the information.

3) udp application. Users can link the eval board with other station, using 1025 port. Users
can send information to board from station, then the board will send back the information.

If users need dhcp function, it can be configured from the private defines in main.h. This
function is closed by default.

Note: Users should configure ip address, mask and gw of GD32107C-EVAL evaluation board
or served according to the actual net situation from the private defines in main.h.
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DEMO Running Result

Download the program <FreeRTOS _tcpudp> to the EVAL board, LED3 will light every 500ms.

Using Network assistant software, configure the pc side to tcp client, using 8000 port, and
when send something through the assistant, users can see the reply from the server:

Rl A #rEEE 4 L
(1Fm&§ﬂ lﬁpﬁﬁ]

TCF Client [20z1-04-1% 19:49:03. 96714 RECY ASCII> ~
(2) mHE £ H3ik
192.168.56.62
(3 mEEHRO = GIsE =
8000

—= = Telnet SUCCESS=
O

Hello, What iz wouwr name?

——— HelloGigallerice =———

R R
O CECIL A [2021 0419 19:49:09, 16514 SEHD ASCIT>
v FEEELET G Gigalevice

v Bl ¢
R |

; [2021-04-19 19:49:09. 167]# RECV ASCIT>
 EEERERT

EfiiRln B
Gizalevice [8000] PORT Hello
RiERE
& ASCIT " HEX [?UQI—U‘?—IQ 19:49:08, 213]# RECY ASCIT»
_ . Gigallevice
v BT
I AT{ES EEIEE v
I BafikRErS g
- epes.. | PERE | LR
000 ns | [fLseice .
Mgy RS

Using Network assistant software, configure the pc side to tcp server, using 10260 port
(ensure that the port number is not occupied by other processes), and when send something
through the assistant, users can see the echo reply from the client:

e #iEEE | @
(1) Hh g zeal l !
TCF Server . .
[2021-04-19 19:51:51. 133]%# Client 192. 165 56.62: 10260 gets online.

(23 4 40 it
192 168.56.158 [2021-04-19 19:51:53. 134]4# SEND ASCII TO ALL>

. Glgallevice
(3) FMEHNRA

10260
- [2021-04-19 18:51:53. 139]# RECY ASCIT FROM 192 155 66 62 : 10260
@ *id Gigzalevice
£iilnatany

(+ ASCIT ( HEX

v EREHEART
v BEEERT ¢
T #EEE .
[ HEElERT
Ei%l  EhaEl
HIEIRE

(+ ASCIT { HEX

v BENERTIE ST
v aTHE<Baf[EEE
[ BehEiEfiki e o -
TR EAEE, éﬁ?EEE l = =iH |AII Cornections (1] j <+ B F & #Eir 1 AR
AR W me G1gallevice
TR,

k&

32/43



&

GigaDevice

User Guide
GD32107C-EVAL

5.21.2

Using Network assistant software, configure to use udp protocol, using 1025 port (ensure that

the port number is not occupied by other processes), and when send something through the

assistant, users can see the echo reply from the board:

e g

(1) thinzes
UDP

(2) M E ANt

19216856158

R

(+ ASCIT ( HEX

v HEEHEAET
v Br=BshiniT
[~ FEMEaER .
[~ BEEEEST
B i el
RERE

(+ ASCIT ( HEX

v BEhERTE SR
v ATHES BEIEE
[~ BaheiEtile(s
[ FTHHEHER.
[ fEFFEHER [ 1000 m=

HHEEE | e |

[2021-04-19 19:44:57. 370]#% SEWD ASCIT TO 192, 165.56. 62 :1025>
Helle, Gigallevice!

[2021-04-19 19:44:57. 372]# RECY ASCIT FROM 192, 165.56.62 :1025%
Helle, Gigallevice!

HHREE | @I E 4 1921685662102

Hello, Gigallevice!

Open the DHCP function in main.h, using a router to connect the board with the pc, users can
see the automatic allocated ip address of the board from the HyperTerminal.

Raw_tcpudp

DEMO Purpose

This demo includes the following functions of GD32 MCU:

Learn to use Lwip stack

Learn to use raw API to handle with a task

Learn how to realize a tcp server

Learn how to realize a tcp client

Learn how to realize a udp server/client

Learn how to use DHCP to allocate ip address automatically

Learn to handle with received packet in polling mode and in interrupt mode

This demo is based on the GD32107C-EVAL evaluation board, it shows how to configure the

enet peripherals to send and receive frames in normal mode and use Iwip tcp/ip stack to

realize ping, telnet and server/client functions.

JP4, JP13, JP18, JP19 must be fitted. JP5 jump to USARTO.

It is configured in RMII mode, and 25MHz oscillator is used, the system clock is configured to
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108MHz.
This demo realizes three applications:

1) Telnet application, the eval board acts as tcp server. Users can link the client with the eval
board server, using 8000 port. Users can see the reply from the server, and can send the
name(should input enter key) to server.

2) tcp client application, the eval board acts as tcp client. Users can link the eval board client
with the server, using 10260 port. Users can send information to client from server, then the
client will send back the information. If the server is not online at first, or is break during
process, when the server is ready again, users can press tamper key to reconnect with server,
and communicate.

3) udp application, Users can link the eval board with other station, using 1025 port. Users
can send information from station to board, then the board will send back the information.

By default, the packet reception is polled in while(1). If users want to receive packet in interrupt
service, uncomment the macro defined USE_ENET_INTERRUPT in main.h.

If users need dhcp function, it can be configured from the private defines in main.h. This
function is closed in default.

Note: Users should configure ip address, mask and gw of GD32107C-EVAL evaluation board,
or server according to the actual net situation from the private defines in main.h.

DEMO Running Result

Download the program <Raw_tcpudp> to the EVAL board.

Using Network assistant software, configure the pc side to tcp client, using 8000 port, and
when send something through the assistant, users can see the reply from the server:
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FoleginE

(1) thizes

TCP Client

(2 m3E E i hE
192.166.56.62

(3 miE RO
&000

@ wF

BlEE

(¢ ASCIT  ( HEX

I EREEET
I e AT

[ fEbEmEmE .
[ EEREEEET
EfiiRln B
HEREH

(¢ ASCIT  ( HEX

I BENETE S
I AT{ES EEIEE
[ BElEEfei

I THEERR. .
I~ {EIFEEA 1000 ns
T

HIREE | mai |

[2021-04-19 19:49:03. 967 1% EECY ASCII>

——— HelloGigallerice =———

= 3032 =
— Telnet SUCCESS=

Hello, What iz wouwr name?

[2021-04-15 19:48:00. 16614 SEND ASCIT:

flGlgalerice

[2021-04-15 19:48:09. 167]# RECV ASCII»

Gizalevice [8000] PORT Hello

[2021 0419 19:49:09, 21314 RECY ASCIT>
Glgallevice

~

w

HigsE |

& AR LA

i.'}i zallerice

k&

Using Network assistant software, configure the pc side to tcp server, using 10260 port, press
the Tamper key, and when send something through the assistant, users can see the echo
reply from the client;

g

(1) Hhigzeal

TCF Server

{23 ZE i1 ] H 4t
192 168.56.158

(30 i E %O
10260

@ =i

R

(v ASCIT ( HEX
v #EFEAET
W e
I ERREEET.
T EBREET
BT B
R

(v ASCIT ( HEX
v BRSO
V ATiES BRI
=G
T TRZHSER.
R [1000 ns
P

HIREE | et |

Gigalevice

Gigallevice

[2021-04-19 19:51:53. 134]# SEND ASCIT TO ALL>

[2021-04-18 19:51:61. 133]# Client 192 16556 62: 10260 gets online.

[2021-04-18 18:51:63. 138]# EECV ASCIT FROM 192. 168 66 62 @ 10260

HiERE l E FiR: | All Connectionsz [1)

] «wE | ¢ ER tER

Gigalevice

ki

Using Network assistant software, configure to use udp protocol, using 1025 port, and when
send something through the assistant, users can see the echo reply from the board:
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5.21.3

e g HHEEE :
(1) thinzes ||

Hor [2021-04-19 19:44:57. 370]#% SEWD ASCIT TO 192, 165.56. 62 :1025>
(20 & E A bt Helle, Gigallevice!
192.168.56.158
. " [2021-04-19 19:44:57. 372]# RECY ASCIT FROM 192, 165.56.62 :1025%
(3 EMERD Hello, GigaDerice!

BUEE
( BSCIT  HEX
v ERERET |
M EESEIRT ¢
[ HEMEEE. .. |
[ BEEERT
BT SR
ST
(¢ ASCIT 1 HEX
v BT SR
W ATHES BRI

e e
Fii’;ﬁz;g_ SESE | mEEN [RmkeI0E <] «#R| ¢ AR LR
iR W me Hello, Gigallevice!
e

Open the DHCP function in main.h, using a router to connect the board with the pc, users can
see the automatic allocated ip address of the board from the HyperTerminal.

Raw_webserver

DEMO Purpose

This demo includes the following functions of GD32 MCU:

Learn to use Lwip stack

Learn to use raw API to handle with a task

Learn how to realize a web server

Learn how to use a web server to control LEDs

Learn how to use a web server to monitor the board VREFINT voltage
Learn how to use DHCP to allocate ip address automatically

Learn to handle with received packet in polling mode and in interrupt mode

This demo is based on the GD32107C-EVAL evaluation board, it shows how to configure the
enet peripherals to send and receive frames in normal mode and use Iwip tcp/ip stack to
realize webserver application.

JP4, JP13, JP18, JP19 must be fitted. JP5 jump to USARTO.

Itis configured in RMII mode, and 25MHz oscillator is used, the system clock is configured to
108MHz.

This demo realizes webserver application:
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Users can visit the eval board through Internet Explorer, the eval board acts as a webserver,
and the url is the local ip address of the eval board. There are two experiments realized, one
is the LEDs control, the other one is the ADC monitoring VREFINT voltage in real-time.

If users need dhcp function, it can be configured from the private defines in main.h. This
function is closed by default. Users can use a router to connect the eval board, and use the
COM port to print the automatic allocated ip address, then connect your mobile phone to the
wifi which the router send. Users can visit the eval board and control it on your mobile phone.

By default, the packet reception is polled in while(1). If users want to receive packet in interrupt
service, uncomment the macro define USE_ENET_INTERRUPT in main.h.

Note: Users should configure ip address, mask and gw of GD32107C-EVAL evaluation board
according to the actual net situation from the private defines in main.h.

DEMO Running Result

Download the program <Raw_webserver> to the EVAL board, using Internet Explorer
software, enter in the ip address of the board, click on the LED control linker, choose the LED
checkboxes users want to light, and “send”, the corresponding LEDs will light. Click on the
ADC monitor linker, the real-time VREFINT voltage is showed on the webpage, and the data
refreshes every second automatically.

The web home page shows as below:

L GD32F107C Webserver Demo

GigaDevice

This experiment is performed at GD32F107C-EVAL development board. There are three

GD32F107C LED control LEDs on the development board, and this demo shows how to turn on the LEDs. If one
or more LED checkboxes are selected on the webpage, and send the command, then
the corresponding LEDs on the development board will light up.

_ This experiment is performed at GD32F107C-EVAL development board, using ADCO
GD32F107C ADC VOItage module to monitor the VRerINT voltage (through ADCO channel 17) in real-time. The
monitor webpage will read and display the sampling value every second

The LED control page shows as below:
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& GD32F107C LED control
............ s?q
on i
LED3
LED4 .
_—

send

The ADC monitor page shows as below:

e GD32F107C ADC-voltage monitor

GigaDevice

The Vrernt value 1197 mv

Select:
GD32F107C Webserver Demo
GD32F107C LED control

Open the DHCP function in main.h, using a router to connect the board, and use the
HyperTerminal to print the automatic allocated ip address, then connect your mobile phone
to the wifi which the router send. Users can visit the eval board and control it on your mobile
phone.
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5.22

5.22.1

5.22.2

USB_Device

HID_Keyboard

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learn how to use the USBFS peripheral mode
B Learn how to implement USB HID(human interface) device

The GD32107C-EVAL board is enumerated as an USB Keyboard, which uses the native PC
Host HID driver, as shown below. The USB Keyboard use three keys to output three

characters (‘b’, ‘a’ and ‘c’). In addition, the demo also supports remote wakeup which is the
ability of a USB device to bring a suspended bus back to the active condition, and the ‘wakeup’
key is used as the remote wakeup source.

v ':’-J Hurman Interface Devices
9_.“3 HID-cempliant consumer control device
ﬁ_rg HID-cempliant consumer control device
ﬁ_:a HID-cempliant system controller
E’_:-:J USE Input Device
9;3 USE Input Device
2 USB Input Device

g |DE ATA/ATAPI controllers
w ZZ Keyboards

Z= HID Keyboard Device
I ZZ HID Keyboard Device I

DEMO Running Result

Jump the JP5 and JP6 to USB, download the program
<22 USBFS\USB_Device\HID_Keyboard> to the EVAL board and run. The USB Keyboard

use three keys to output three characters (‘b’, ‘a’ and ‘c’).

If user want to test USB remote wakeup function, user can do as follows:
- Manually switch PC to standby mode

- Wait for PC to fully enter the standby mode

- Push the ‘wakeup’ key

- If PC is ON, remote wakeup is OK, else failed.

MSC_Udisk

DEMO Purpose
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This demo includes the following functions of GD32 MCU:
B Learn how to use the USBFS
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 flash 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
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.

DEMO Running Result

Jump the JP5 and JP6 to USB, download the program <22_USBFS\USB_Device\MSC_Udisk>
to the EVAL board and run. When the EVAL-board connect to the PC, user 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.

Then, after opening the resource manager, you will see more of the 1 disk, as shown in the
following diagram:

B IEnFEaTiE (2)

¥ CDEFHE (G) = OIEERIEE (H)

At this point, the write/read/formatting operation can be performed as the other mobile devices.

5.23 USB_Host

5.23.1 Host_HID

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learnto use the USBFS as a HID host
B Learn the operation between the HID host and the mouse device
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5.23.2

B |earn the operation between the HID host and the keyboard device

GD32107C-EVAL board integrates the USBFS module, and the module can be used as a
USB device, a USB host or an OTG device. This demo mainly shows how to use the USBFS
as a USB HID host to communicate with external USB HID device.

DEMO Running Result

Jump the JP5 and JP6 to USB, download the program <22_USBFS\USB_Host\Host_HID> to
the EVAL board and run. If a mouse has been attached, the user will see the information of
mouse enumeration. Firstly pressing the User key will see the inserted device is mouse, and
then moving the mouse will show the position of mouse and the state of button in the screen.

If a keyboard has been attached, the user will see the information of keyboard enumeration.
Firstly pressing the User key will see the inserted device is keyboard, and then pressing the
keyboard will show the state of the button in the screen.

Host MSC

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learnto use the USBFS as a MSC host
B Learn the operation between the MSC host and the Udisk

GD32107C-EVAL board integrates the USBFS module, and the module can be used as a
USB device, a USB host or an OTG device. This demo mainly shows how to use the USBFS
as a USB MSC host to communicate with external Udisk.

DEMO Running Result

Jump the JP5 and JP6 to USB, download the program <22 USBFS\USB_Host\Host MSC>
to the EVAL board and run. If an Udisk has been attached, the user will see the information
of Udisk enumeration. First pressing the User key will see the Udisk information, next pressing
the Tamper key will see the root content of the Udisk, then press the Wakeup key will write
file to the Udisk, finally the user will see information that the MSC host demo is end.
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6 Revision history
Table 2 Revision history
Revision No. Description Date
1.0 Initial Release Dec. 26, 2014
2.0 Firmware Update Jun. 30, 2017
01 Firmware Update, Consistency Jul. 31, 2018
Update
Firmware Update. Routine name,
2.2 LCD routine logo, SD card driver Apr. 30. 2021
update
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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.

© 2021 GigaDevice — All rights reserved
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