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Summary

GD32450I-EVAL uses GD32F450IGH6 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, CTC, SDIO, DCI, ENET,
USBFS, USBHS, GD-Link and Extension Pins are also included. For more details
please refer to GD324501-EVAL-V1.1 schematic.

Function Pin Assign

Table 1 Function pin assign

Function Pin Description
PE2 LED1
LED PE3 LED2
PF10 LED3
RESET K1-Reset
PAO K2-Warkup
KEY PC13 K3-Tamper
PB14 K4-User key
PA9 USARTO_TX
USARTO
PA10 USARTO_RX
ADC PC3 ADCO012_IN13
DAC PA4 DAC_OUTO
PB6 12C0_SCL
12C
PB7 12C0_SDA
PG10 SPI5_I02
PG11 SPI5_IO3
PG13 SPI5_SCK
SPI
PG14 SPI5_MOSI
PG12 SPI5_MISO
PI8 SPI5_CS
PAG6 12S1_MCK
PI1 12S1_CK
12S
PIO 12S1_WS
PC1 12S1_SD
PB8 CANO_RX
CAN
PB9 CANO_TX
PDO EXMC_D2
PD1 EXMC_D3
Nand Flash
PD4 EXMC_NOE
PD5 EXMC_NWE
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PD6 EXMC_NWAIT
PD7 EXMC_NCE1
PD11 EXMC_CLE
PD12 EXMC_ALE
PD14 EXMC_DO
PD15 EXMC_D1
PE7 EXMC_D4
PE8 EXMC_D5
PE9 EXMC_D6
PE10 EXMC_D7
PC2 EXMC_SDNEO
PC5 EXMC_SDCKEO
PDO EXMC_D2
PD1 EXMC_D3
PD8 EXMC_D13
PD9 EXMC_D14
PD10 EXMC_D15
PD14 EXMC_DO
PD15 EXMC_D1
PEO EXMC_NBLO
PE1 EXMC_NBL1
PE7 EXMC_D4
PE8 EXMC_D5
PE9 EXMC_D6
PE10 EXMC_D7
PE11 EXMC_D8
SDRAM

PE12 EXMC_D9
PE13 EXMC_D10
PE14 EXMC_D11
PE15 EXMC_D12
PFO EXMC_AO
PF1 EXMC_AL
PF2 EXMC_A2
PF3 EXMC_A3
PF4 EXMC_A4
PF5 EXMC_A5
PF11 EXMC_NRAS
PF12 EXMC_A6
PF13 EXMC_A7
PF14 EXMC_AS8
PF15 EXMC_A9
PGO EXMC_A10
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PG1 EXMC_A11
PG2 EXMC_A12
PG4 EXMC_A14
PG5 EXMC_A15
PGS EXMC_SDCLK
PG15 EXMC_NCAS
PH5 EXMC_SDNWE
PD2 SDIO_CMD
PC12 SDIO_CK
PC8 SDIO_DO

SDIO
PC9 SDIO_D1
PC10 SDIO_D2
PC11 SDIO_D3
PB6 DCI_I2C0_SCL
PB7 DCI_I2C0_SDA
PA4 DCI_HSYNC
PG9 DCI_VSYNC
PA6 DCI_PIXCLK
PA8 DCI_XCLK
PB9 DCI_D7

DCI
PB8 DCI_D6
PD3 DCI_D5
PC11 DCI_D4
PC9 DCI_D3
PC8 DCI_D2
PC7 DCI_D1
PC6 DCI_DO
PI3 LCD_Touch_PENIRQ
PF9 LCD_SPI4_MOSI
PF8 LCD_SPl4_MISO
PF7 LCD_SPI4_SCK
PF6 LCD_SPI4_NSS
PB15 LCD_PWM_BackLight
PH7 LCD_Touch_Busy

LCD PH2 LCD_RO
PH3 LCD_R1
PH8 LCD_R2
PH9 LCD_R3
PH10 LCD_R4
PH11 LCD_R5
PH12 LCD_R6
PG6 LCD_R7
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PE5 LCD_GO
PE6 LCD_G1
PH13 LCD_G2
PH14 LCD_G3
PH15 LCD_G4
PIO LCD_G5
PI1 LCD_G6
PI2 LCD_G7
PE4 LCD_BO
PG12 LCD_B1
PG10 LCD_B2
PG11 LCD_B3
PI4 LCD_B4
PI5 LCD_B5
PI6 LCD_B6
PI7 LCD_B7
PG7 LCD_CLK
PI10 LCD_HSYNC
P19 LCD_VSYNC
PAL ETH_RMII_REF_CLK
PA2 ETH_MDIO
PA7 ETH_RMII_CRS_DV
PG11 ETH_RMII_TX_EN
Ethernet PG13 ETH_RMII_TXDO
PG14 ETH_RMIIl_TXD1
PC1 ETH_MDC
PC4 ETH_RMII_RXDO
PC5 ETH_RMII_RXD1
PA8 ETH_RMII_REF_CLK
PA9 USB_VBUS
USB_FS PA11 USB_DM
PA12 USB_DP
PH4 USB_HS_ULPI_NXT
PI11 USB_HS_ULPI_DIR
PCO USB_HS_ULPI_STP
PAS 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
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PBO USB_HS_ULPI_D1
PA3 USB_HS_ULPI_DO

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. Three kinds of different USB power
supply which are USB_FS, USB_HS ULPI, GD-Link can be chosen through JP4. A
J-Link tool or GD-Link on board is necessary in order to download and debug programs.
Select the correct boot mode and then power on, the LED5 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. In Firmware folder, Addon and
Software Pack are used to add the devices, peripherals and others to IDE. During use,
the following points should be noted:

1. If you use Keil uVision4 to open the project, install the GD32F4xx_Addon.1.0.0.exe
which is in \Library\Firmware 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.GD32F4xx_DFP.1.0.0.pack which is
in \Library\Firmware. In Project menu, select the Manage sub menu, click on the
fiVersion Migrate 5 Format...0 enu, the Keil uVision4 project will be converted to Keil
uVision5 project. Then add fC:\Keil_v5\ARM\Pack\ARM\CMSIS\4.2.0\CMSIS\Includeo
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
fC:\Keil_v5\ARM\Pack\ARM\CMSIS\4.2.00\CMSIS\Iincluded t o C Opiion for Target.
3. If you use IAR to open the project, install IAR_GD32F4xx_Addon.exe which is in
\Library\Firmware to load the associated files.

8/ 51

t



C>

GigaDevice

User Manual
GD32450I-EVAL

4

Hardware layout overview

4.1 Power
swi
Nl vce 5
1 T 3
2 2| 2
Vv USB fv—1] =1 POWER
DC-005 _4]
1 SSI2DOVG4
GND
Ve
+5v U2 AMSI08D33 TP+3V3 | Eps
Pl 3T vn vou 2 16V/10uF,AVX R7 (%
4]
SMD181P150TH24 & o7 o + 8 47@  LEDO6(3
T TSO\//O.luF - FO\/IO.IUF
16V/10UF,AVX 1
GND
4.2 Boot
I
3 | oNRe go0m
11— +3v3 10Ka
BOOTO
JF3
3 [ CNRS . pr  poomi
1|— +3v3 10Ka
BOOTL
BOOT1 BOOTO Boot Mode
Any 2-3 User memory
2-3 1-2 System memory
1-2 1-2 SRAM memory
LED
LEDL i3 LEDL
44
Leposoz 4@
) LED2 R4 LED? PR
24 PE3
Leposoz Y@ PEIO
) LEDS =] LED3
44
Leposoz Y@
GND
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4.4

4.5

KEY

KEY
vz Wakeup +v3  Tamper vz USER
R17 RIS R19
10Ka 10K 10K
PAD _ KEY1 K2 PCI3  KEY2 K3 PB4 KEY3 K
I S— I S— I S—
K-1108 K-1108B K-1108B
C28 C29 C30
Il || ||
il 11 11
50V/0.1uF| 50V/0.1uF| 50V/0.1uF|
GND GND GND
+3v3 c21
50V/0.1uF
9 c22
U3 50V/0.1
c2 1 Q 2 )
Cl+ V+
I_T—3 ér 8 C24
50V/0.1uF 6
o 4 V- |* GND
5 g’f 50V/0.1uF
50V/0.1uF i
11 1.
TUN  T10UT—K
USARTO TX10| 15 T20UT—L~—RS232 TXO
12 1
RIOUR  RIIN —L
USARTO 9 RZOUE R2IN 8 R32 RX0
0 MAX 323X SE
J
= % 1o
GND & 6 0o
210
% 7 o
Short JB(1,2)for USARTO function 3lo
Short JB(2,3)for USB_FS function % 8l o
J5 F‘l l o
USARTO TX [ 4 2 o
PR 1 GNL.j”_s_o
USB Fs vBUs & C
COM1
HEADER3
PAI0 USARTD RX
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4.6

4.7

4.8

ADC

TP2 +3V3

ADCO12 IN13PC3 l p | VRL

TP ADin 10K

GND

PAdis an AFIQ please refer to DCI Schematic for rightconﬁg‘“:,7

pA DAC_OUTO o] 2

DAC

12S GND

PClis an AFIQ please refer to ETHNET Schematic for right config

R24

u7 E4 10K& »

1251 SD 1 oo AQUTALO +avacer ]| £ 5

Lol Lk 21 SClk VA y_—Jb—“I- GND ! e —

1251 WS 3] Rck  aNO—8 50V/0.1 16V/3.3uF,AVX R54 3

1251 MCK 41 MoK AoUTI—Z E6 — [ >

5 6 + = 1

vQ FILTH |—| l_l Ro1 4@ HeadPh

cu l’f E7 CH344 ; E8 16V/3.3uF,AVX| | 10K& = cadrhone

GND

sowo.luE 1 16V/10uF,AVX 16V/10uF,AVX 1

= = GND

GND GND

PCL 1251 SD

Pil R4 a__12 K LCD DCI_PIXCLK
0 R4 ! S i Pi0
PA6 RS04 2SI MCK S K
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4.9

4.10

12C

411

C26 +3V3
H T -
U4 50V/0.1uF GND[ | R10 | [ R11
1 8 =
2] A9 s 47Ka] 47Ka
31 A2 scL—8 12C0 SCL._PB5
4 GND SD, 5 12C0 SDA _PB7
1 AT 24C02C-SSHMT
GND
Standard & Quad SPI Flash
Short JR2(1,2) for Ethnet function
Short JR2(2,3) for SPI& TLI function
JP12
RMII_TX EN 1
PGI1 > PGI2 SPB MISO |01
SPb HOLD 103 3 PGIO SPb WP 102
P8 SPIFlashCS +3v3 +3V3
HEADER3 C32
Ro1L }—F“I GND
Short JR3(1,2) for Ethnet function 10K& us 50v/0.1ul
Short JR3(2,3) for SPI function SPIFlashCS 1 <Ts vcd 8
P13 —SPB MISO 1012 f g5 o —L—SPB HOLD 103
SPb WP 102 3 | = 6 SPb SCK
RMII_TXDO — 1 WP SCW—F—cnr i~
1 4 5 SPb MOSI 100
PGI3 GND  SIf—2—=2—2
SPB SCK 2 SPB_#WP 102
3 PGI0 GD25Q16BS
LCD_B2 =
HEADER 3 GND
Short JR0(1,2) for Ethnet function 3
Short JR0(2,3) for SPI function —SPB#HOLD 103 ICDB
JP20
RMI_TXD1 |
PG4 % SPBE_MISO_|01
SPB_MOS| 100 3 LCD B1
HEADER3
+3V3
C33 GND
'—| |I- enD =
50V/0.1uF U6 JP14
PB9  CANO TX 8 R22 A
D RY 2
L GNEJ|||—312:> GND  CANH<e/—CSANOH 1
VCC CANUY HEADER 2
4 R Vref]
SNB5HVD 230
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412 Ethernet

Ethernet
PGLL PGI3| PGL4are AFIOsplease refer to SPI schematic for right config
PGl RMIl TX_EN Short JR7(1.2) for Ethnet function Short JR8(1.2) for Ethnet function
E L: E Kg? Short JR7(2,3) for SDRAM function Short JR8(2,3) for 125 function +3V3
53 M Cra DV RMI_RXDL J:H L vl JTB L R6 []R27 cg{
PA RMI_MDIO Lz 2 2L 2 o 499 | ] 4993 50v/01F
PA [ REF CLK EXMC SDCKED 5 1251 SD 3 SOVI0.1uF ﬂ R28 [ R29 [] R30 [ RaL
HEADER3 HEADER3 4909 ] 400 | 240 | 24
= L P16
GND GND
L T+
us [ [ 4]
RF2 %54 TX_CLK TD: 2 s
VT T m—— DN i N =
RMI_TXD1 = ™D 1 RD. b 5 RD+ GND;
= = 2
33 X T?)?D{SISNLMODE Ng 6! rp
o — &5 RXD_O/PHYADL v 9
1 RXD_UPHYAD2 NC| & 14
— X224 RXD_2PHYAD3 10 &=
R32 s X499 RXD_IPHYAD4 &
w2 fascsy Sﬁmﬂ'xmége 2 R =
RMI MODE B pe ul . S0
R33 _a2]
1K -4 %%Lépcg; g\?/uz D_CFG HRO11108:
B0 1 s R
\RST 2 LED_ACTICOUAN_
+3v] L T:'l\EI\?Rt:ngWMINT NC| V3
RA0 2.2Ka NC|
AVDD:
X2 xz 10VDD: ;ﬁ l L
==cw0 ca caz
PABIs an AFIQ refer to DOl schematic for right coniig 2 ez our ooy [ sovioawr | soviowr | soviorur
& L
DGN GND
o
R46
PD2 SDIO CMD 10K& JP32
PC2  SDIO CLK 9
PG SDIO DATO spiopAT1 X8 o2
PO SDIO DAT1 SDIO DATO 71 po
PCI0 SDIO DAT2 Nlﬂl 6 GND
PCl1___SDIO DAT3 soio cLi 5] SN
avb—34 vee
SDIO CMD 3 CMD
SDIO DATO SDIO DAT3 2 D3
PG SDIO DAT2 1 D2
DCI_D2
TF_CARD_SOCKET
DIO DAT1 +3V3
P
DCI_D3
*E5
SDIO DAT?2 16V/10uF,AVX
GND
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4.14

4.15

NAND Flash

Nand Flash
Ul +3V3 +3v3
EXvCc b7 44f |, VDD 1—L2
PD14 EXMC DO PD11 EXMC Al16 EXMC D6 43 106 VDD 37 C5 Cc51
PD15 EXMC D1 PD12 EXMC Al7 EXMC D5 42 105 1
PD0____EXMC D2 POV EXMC NCF1 ExMcDaat] > o 13 50v/0.14 50V/0.1uF
PDL EXMC D3 P4 EXMC_NOE EXMC D3 32 103 vssd 36
PE/ EXMC D4 PD5 EXMC_NWE EXMC D2 31 102 —
PEB EXMC D5 PD6 EXMC_NWAIT EXMC D1 30 101 = éND
PE EXMC D6 EXMC DO 29 100 GND
PEI0___EXMC D7 +3v3 R63 10K
EXMC A16 16| ~ Wpl—19 +av3
EXMC_A17 17 AL RB 7 +3v3
R64[] EXMC_NWE 18] <= 4 B
~ w R66 10Ka
10kal | EXMCTNOE 8]
EXMC_NCE1L E
HY 27UF08 1G2A
EXMC_NWAIT
SDRAM
a3
% g S = = = e = =]
PE: EXMC A2 50v/0.1uF 50v/0.1uF 50v/0.1uF 50v/0.1ufF 50v/0.1dF sov/0.1 50\//0.1—UF
PE EXMC_A3
PR EXMC_A4 L
PE EXMC_AS 5
PFLZ EXMC_A6 GND
PFL3 EXMC_A7
PFL4 EXMC_AS
PFIS EXMC_A9
PG EXMC_A10 U9
P EXMC_ALL 54
p EXMC_A12 vk EXMC DO \ég'g D\éi: S Eacor | o\
avk EXMC D14 gg'fo bond 5L EXNC DId [I- eno
i EXMC D2 5% Do1{—0EC DI3
4 EXMC_DO a9
P EXMC D1 GNE"” EXMC D37 ‘ég‘gQ \’D%ch 28 EXMC DIz | ToV3
Z EXMC_D2 Bmc i8] P33 D147 _EXMC DIl
oL EXMC D3 9
= EXVIC_D4 v EXMC D5 poel  Bofds EXMC Do I oo
P EXMC_D5 EXMC_D6 = a4 EXC Do
= y
::g E g:gg Glel EXMC D7 NSSR VDDO—> e e 1 V3
—PEL EXMC_Dg +avh 4l 0% V34 I v
__PEL EXMC_D9 b C_NBL 5 (pom N°C 4
“PEL EXMC_D10 EXMC_SDNWE 16] +=° Upor & BXIC E
~PEL4 EXMC_D11 R8 TEXMC SDNCASI17] & DO 38ExwC SDCLK
PEL5 EXMC_D12 10k _EXMC_SDNRAS 18] =85 K3 X speke
) EXMC_D13 EXWC_SDNED 19| 25 O I C AL
PO EXMC_D14 EXMC BAO20| O3 A s EXMCALL
P10 EXMC D15 EXMC BAL 21| EAY o TS
EXMC AL0 221 pygap Agl—33—EXMC
PGsis AFIO, please refer to ETHNET schematic for right config EXMC_AQ 23 A0 A7 2 EXMC.
EXUC AL 2a] A9 A TsL ecas
PE EXMC_NBLO EXVMC A2 251 A2 A 30 Bxuc As
PEL EXMC NBLL EXMC A3 26] A2 Ao 20 EXMC A4
PG = EXMC SDCKE)
< +3v VDD vss—za—“I- GND
e EXMC_BAL MT48LCI16M16AZP-GAIT
PG EXMC_SDCLK

DCI_8bit, TLI and SDRAM can be used at the same time
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4.16

4.17

DCI

DCI PIXCLK SDIO DAT1
PA6 e
1251 MCK DCl D3
SDIO DATO SDIO DAT2
EG St}
el D2
DCI_D4

Short JR3(1,2) for DAC function
Short JR3(2,3) for DCI function
P2
DAC_OQUTC
l
T 2
3
HEADER3

Short JR2(1,2) for Ethnet function
Short JR2(2,3) for DCI function

—RMII_REECLK| |
=7 S
DCIXCIK |3

HEADER3

Short JR9(1,2) for CAN function
Short JR9(2,3) for DCI function

JP19
CANO TX 1
PB 15
DCI D7 3
HEADER 3

Short JR1(1,2) for CAN function
Short JR1(2,3) for DCI function

1
2
3

HEADER3

I

DCI 8bit
GND
+3V3 P27 _Pi Cl_12C0 SDA
T PBX 1200 SCL
112C0 SCL é i DCI_12C0_SDA PG Cl VSYNC
CI_VSYNC 5 pS DCI_HSYNC P, Cl PIXCLK
CI_PIXCLK CLK PIX C|
C 7 8 Cl D6 PCl1 R1I2— 05 DC
c 9 10 D4 PQ RI5— 04 DCI
C 1 L Cl D2 P8 R25— 03 DCI
C 13 14 ST po; 1 Ci
15 16 P
CI_DO
8x2P2.54

DCI_8bit, TLI and SDRAM can be used at the same time

LCD

Pi

PGLO; PGLY PGI2are AFIQ please refer to SPI Schematic for right config

P LCD Touch PENIRQ
PR LCD SP4 MOSI LI
P LCD SPA MISO
PE/ LCD SPH SCK
PF6 LCD SPH NSS
PBIS LCD PWM Badclight
PH? LCD Touch Bus\
JP30 +5V
PH LCD RO LCD Touch PENIRQ 2
PH LCD R1 LCD SPK MOSI| 3 3 [CD _SPK MISO
PH CD R2 LCD_SP# SCK 5 LCD_SPK NSS
PH CD R3 LCD_PWM Baokl.igat 3 [I onp
PHIO CD R4 LoD TouchBusy| 4 yo—x¢
PHLL CD R5 CD RO M CD R1
PHI? CD R6 CD R CD R3
P COR7 CDRa = o CDR5
LcD, oo 17 18 o
o Pil 19 20|
PB CD G0 1251 CK CD G2 5 o CD G3
P CD Gl CD G4 = CD G5
H13 CD G2 CD G6 % = CD G7
Hi4 CD G3 LCD G5 CD B0 %7 o CD B1
HIS CD_G4 CD B2 % 30" CD_B3
Po _ 1CDG5 S cbB4 1 5 32—LQILB§
Bl 1CDGS > -'-QLBﬁ—:E 2 3 3——1CDB
%P_loz Teomse | & 2¥X epvswe
pEt cp 0 L o
PGIRIF7—0a LCD B1 = 20X2P254 =
PGIRIFS— 04 _LCD B2 GND GND
1 SPB HOLD JO3RIFF— 04 LCD B3 PB_MISO_IO1
Pi4 CD B4 PGI2
Pi5 CD_B5 LCD_B1
Pi6 CD_B6
Piz CD B7
DCI_8bit, TLI and SDRAM can be used at the same time
PG7 CD _CLK
Pil0 CD_HSYNC
P9 CD_VSYNC
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4.18 USBFS

"VBUS_FS 5V controll” active HIGHE " see USBHS schematic

PD13---->VBUS FS 5V

PA9is AFIO, please refer to USART schematic for right config

CN2
PA9 USB FS VBUS R12 1 VBUS -
PA11 USB FS DM R58 a 2 DM ©
PAI2 _USBFSDP _ R50—— 224 3] op g
4 8
X—:1 ID S
L
L% o
e <
- k=
GND EI
o
%]
6 -]
Shield
ca R62  Mini_USB
ma
50V/4.7nF
GND
GND
R96
B H LPI 10Ka U12
USB_HS_U Ro7_ 10k 23 H e outd—8— vBus Fssv *TSV
FL
5 G
v FLGB N
R98  10Ka 4] eng ouTE—2 + [Ell L 83
Reo  SED® SF5261EN 16V/10UFAVX] SOVI0.LuF
7@  LEDRED ENA and ENB active HIGH =
GND
U13
R100
PHA USB HS ULPI NXT 11 3 .
il USBHS ULPL DIR | (2 Sy ] o [I- e
PO USB HS ULPI STP_ 13 STP RBIAS 32 “‘ GND
PAS USB HS ULPI CK ora| S RITT 12K VBUS HS 5CNS
RUIZ  3: vBUF—2 Rlg— 8 L VBUS g
— P b7 b o £
B13 SB_H P D6 D2 D 8
B12 B HS ULP &2 33 | B, A&
=L — D4 REG EN—3- L 2
B10. ISB H: P EY Bl = =
Bl SBHS ULP| gg xggg: LCGA lces loes _Loer o £
5 S i voost 4 [ swonfsvonf swvonf sovour 8
Do VDD3: N 5
= Shield
1 —
o8 F1d oty el GND Mini_USB
H SMT503224MHz, 28] VDDALF—2 L Los9 . E12 o Ri14
cin |+ E13 = va
onol| wvrzmé] 3 RI1S N2 = SOVIOIUF  16V/ATURAVX ”
2T U] G 50V/0.1uf  16V/4TUFAVX SovIATE
it RESET GNDPA} = L
RI16  USBIS00EZK = = éno =
SOVIZ00F: 10Ka GND GND GND
END
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4.20 Extension

Extension Pin
I8 I P10 | P
PR PE3 PHL PHE PHI2 m pi2 Pi3
4 12 1 1 GND 1
B I
= |- S R m— |||. oo 15 i el z.‘ll — 34—
= 5 6 —pgg] VBAT  +Vad— 5 Ere ] 5 == 85— s £
a | § Spas PAT A — e P A —r pcz | { B[P
B 1 1 B £ 1 2—b8 EDIL_{ 91 19 2 B T B2
5 5 5 B | 5 5
L. 13 14 ||I- GND B 13 14 = S 1131 |l onD 13 b
4 PR PELL W c & rall P 14
+3vd 15 1 15 16 S 15 16 5 = 15 16 = | GND
PEL PR ) "PDI5 6
17 18 feN:] 17 18 | +3v3 17 18 17 18
L 19 20—FH LES 1 19 2o—EE# RES 19 20—E S 19 20—E2
PR 21 I onD EE 2 PS 1 21 B E 21 al
¥ | P PG| Pl PGT P G2 | Gl3
V5 3 al—p e 23 24—2= a 3B 2 ] B I
25 25 GN 2 25 26 " GND
PE ] IT=T) | ) | P P [_pals
T £ 8o ool § Bt = e =
ANRST | 3 3| —PQD GND PEI2 31 3 PEL P 31 3 P PEBS | 5 pl—PB
G PO ] o = PELL PELS Q 1 P ——Boom
& B M T B 4 3 3 3 3|
= B PEI0 | 35 B 2 35 3 35 36—o
37 3 {+ava Nl 37 3 { +av3 C 37 3 It onp A ——
b——] 30 20—222 Lt 3 ao—BiL % 39 4ol—EHLS Ei||— 39 20—
+3v|
e R LB g —EH a1 a2(—EHIS e a1 4 s
3 4 BHIO | 43 gq—FBHU B0 45 g —FL 43 44|
22X2P20 22X2P2.0 22X2P2.0 22X2P20
uo
%ﬁL PAO-WKUP o)
—5 e R103
i pas —L e P@BOOTIZA— ]I Gro
MCU SWD LTCKICLK PALL L TMS/I0 i s i e
L_TDO/SWO PB3 L_TCKI/CLK. PAS u 1
L_TReset NRST L_TDO/SWO PAG : 2
#3v3 JPI00 . 2 i
L _USB Ctr
L SWDIO ; 3 Eg [z L TReset
L SWhcK_| 5 3 P t L_LED1 LEDOG03
L USB DM A (=1 g A2
4 L _USB DP Eﬁ; ggl L_LEDRI( 4l “‘ GND
= 4x1P2.54 L_SWDIO PAIZ/ITMSSWDIO PBI L _LEDR1Y
GND Reset L SWDCK PAL4ITCKISWCLK PBI4<cZ—
— | Faenp) et L_LED2 LEDO0G03
3 % 0OSC INIPDD PCL3 TAMPER RF®%—
HSE L OSCOUT 6y os¢outipoL PCI4-0SC32 02—
C100 HC-495-8MHz R102 R104 PCI5-0SG32 Ope—
I L OSCIN 10Ka
] L npst Gw”_ﬁé—‘% Boom
50V/: Y101 R101 L T &
GNU‘ C102 T Ma c103 NRST
I L oscout SOV/0.1uF L vear
50v/200F — gg VDD_1 VSS | gé
< VDD_2 VSS
GND 48] oo vty v
GDLINK 5V 9! oo sk
R10 4 s DM T3 GDaFIOTETe =
%
R10) A S P ava ND
v AL Use Cr
‘}1 GND -
C10! C106== C10 C108
s 3 50V/0.1uF
Ma =
C104
50V/4.70F GND
END

5 Routine use guide
51 GPIO_Runing_Led

5.1.1 DEMO Purpose

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

A Learn to use SysTick to generate 1ms delay

GD32450I-EVAL board has three LEDs. The LED1, LED2 and LED3 are controlled by

GPIO. This demo will show how to light the LEDs.
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5.1.2

5.2

5.2.1

5.2.2

5.3

5.3.1

DEMO Running Result

Download the program <01_GPIO_Runing_Led> to the EVAL board, LED1, LED2,
LED3 will turn on in sequence with interval of 200ms, and turn off together, 200ms later,
repeat the process.

GPIO_Keyboard_Polling_mode

DEMO Purpose

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

A Learn to use SysTick to generate 1ms delay

GD32450I-EVAL board has four keys and three LEDs. The four keys are Reset key,
Tamper key, Wakeup key and User key. The LED1, LED2 and LED3 are controlled by
GPIO.

This demo will show how to use the Tamper key to control the LED1.When press down
the Tamper Key, it will check the input value of the 10 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 LED1.

DEMO Running Result

Download the program <02_GPIO_KeyBoard_Polling_mode> to the EVAL board, press
down the Tamper Key, LED1 will be turned on. Press down the Tamper Key again, LED1
will be turned off.

GPIO_KeyBoard_Interrupt_mode

DEMO Purpose

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

A Learn to use EXTI to generate external interrupt

GD32450I-EVAL board has four keys and three LEDs. The four keys are Reset key,
Tamper key, Wakeup key and User key. The LED1, LED2 and LED3 are controlled by

GPIO.
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5.3.2

5.4

5.4.1

5.4.2

5.5

5.5.1

This demo will show how to use the EXTI interrupt line to control the LED1.When press
down the Tamper Key, it will produce an interrupt. In the interrupt service function, the
demo will toggle LED1.

DEMO Running Result

Download the program <03_GPIO_KeyBoard_Interrupt_mode> to the EVAL board,
Press down the Tamper Key, LED1 will be turned on. Press down the Tamper Key again,
LED1 will be turned off.

USART_Printf

DEMO Purpose

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

A 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 COM1. This
implementation outputs AJSART printf example: please press the Tamper keyd on t he
HyperTerminal using EVAL_COM1. Press the Tamper key, serial portwill o u USART A
printf exampleo .

The output information via the serial port is as following.

USART printf example: pleaze press the Tamper key

SART printf example

USART_Echo_Interrupt_mode

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use the USART transmit and receive interrupts to communicate with the
serial terminal tool
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5.5.2

5.6

5.6.1

5.6.2

DEMO Running Result

Download the program < 05_USART_Echo_Interrupt_mode > to the EVAL board, jump
the JP5 to USART with the jumper cap and connect serial cable to EVAL_COML. Firstly,
all the LEDs are turned on and off for test. Then, the EVAL_COML1 sends the tx_buffer
array (from Ox00 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, LED1, LED2, LED3
flash by turns. Otherwise, LED1, LED2, LED3 toggle together.

The output information via the serial port is as following.

0o 01 02 05 04 05 06 07 03 09 0& OF OC OD OE OF 10 11 12 13 14 15 16 17 15 19 14 1B
1IC 1D 1E 1F 20 21 28 23 24 E5 B8 ET 25 29 En 2B 2C 2D 2E 2F 30 31 3% 33 34 35 36 37
38 39 3a 3B 3C 3D 3E SF 40 41 42 43 44 45 46 47 45 49 44 4B 4C 4D 4E 4F 50 51 52 53
o4 55 56 5T 58 59 54 5B SC 5D 5E 5F BO 61 62 635 64 65 66 6T 63 69 6A 68 6C 8D BE &F
TOT1 T2 T3 T4 TS TBTT T8 79 TA TE TC 7D TE TF 80 81 82 83 54 55 56 57 85 59 5h 5B
gC 80 SE SF 90 91 9Z 93 94 95 98 97 95 99 94 95 9C 9D 9E 9F A0 Al AF AT A4 AS A5 AT
&5 &9 As AR AC AT AF AF BO Bl BZ B3 B4 BS BE BT BS B9 BA BB BC BD BE EF CO C1 C2 C3
C4 C5SCECTCECA CACE CCCDCECF DO DI D2 D5 D4 D5 D6 DT I D9 DA DB IC OD DE OF
E0 E1 E2 E5 E4 ES E6 ET E3 E9 Ea EE EC ED EE EF FO F1 FZ F3 F4 FS F6 F7 F5 F9 FA FB
FC FD FE FF

USART_DMA

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use the USART transmit and receive data using DMA

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_COML1. Firstly, all the
LEDs are turned on and off for test. Then, the EVAL_COML1 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, LED1, LED2, LED3 flash by turns.
Otherwise, LED1, LED2, LEDS3 toggle together.
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5.7

5.7.1

5.7.2

0001 02 03 04 05 06 OF 05 09 0A OF OC OD OFE OF 10 11 12 13 14 15 16 17 18 19 1A 1B
IC 1D 1E IF 20 21 22 23 24 25 2% 27 25 20 24 2F 2C 2D 2E 2F 30 31 32 33 34 35 36 37
3G 39 3A 3B 3C 3D 3E 3F 40 41 47 43 44 45 46 47 45 49 4A 4B 4C 4D 4E 4F 50 51 52 53
54 55 S8 57 58 59 SA SB SC SO SE SF B0 B1 B2 B3 B4 65 66 BT 65 69 6A BE 6C 6D BE BF
TOOTL T2 T3 T4 75 76 77 76 79 TA TE 7C 7D TE TF 80 51 82 53 54 85 86 57 55 59 A OB
5C 8D SE SF 90 91 97 93 94 95 95 O7 95 99 9A OF OC 90 9E OF AD Al AZ A3 A4 AS AR AT
A% AD AA AB AC AD AE AF BO Bl BZ B3 B4 ES BS BT ES B9 BA BB EC BD BE BF CO C1 C2 C3
C4 C5 CB CT CS C9 CACE CC CD CECF D0 D1 DZ D3 D4 DS D6 D7 06 D9 DA DB OC DD DE IF
E0 E1 E2 E3 E4 ES EG ET ES EQ EA EE EC ED EE EF FO F1 F2 F3 F4 FS F& F7 FS FQ FA FB
FC FD FE FF |

ADC_Temperature_Vrefint_Vbat

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use the ADC to convert analog signal to digital data

A Learn to get the value of inner channel 16(temperature sensor channel), channel 17
(VREFINT channel) and channel 18(VBAT/4 channel)

DEMO Running Result

Jump the JP5 to USART with the jumper cap, and then download the program
<07_ADC_Temperature_Vrefint_ Vbat> to the GD32450I-EVAL board. Connect serial
cable to EVAL_COM1, open the HyperTerminal.

When the program is running, HyperTerminal display the value of temperature, internal
voltage reference (Vrerint) and external battery voltage Vear.

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.

the temperature data iz 24 degrees Celziuz
the reference voltage data iz 1.198W
the battery wvolkage iz 3213

the temperature data is 25 degrees Celziug
the reference voltage data iz 1,201
the battery voltage iz 3,213

the temperature data iz 25 degrees Celziuz
the reference voltage data iz 1,193
the battery volkage iz 3203

the temperature data is 25 degrees Celziug
the reference voltage data iz 1,193
the battery voltage iz 3,213
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5.8

5.8.1

5.8.2

ADCO_ADC1 Follow_up_mode

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use the ADC to convert analog signal to digital data

A Learn to use ADCO and ADCL1 follow-up mode

DEMO Running Result

Jump the JP5 to USART with the jumper cap, and then download the program
<08 ADCO_ADC1 Follow_up_mode> to the GD32450I-EVAL board. Connect serial
cable to EVAL_COM1, open the HyperTerminal. PC5 pin connect to the external voltage
input. PC3 is the output voltage of the slide rheostat VR1 on board. Keep PC5 pin
should not be reused by other peripherals. JP17 should not be connected.
TIMER1_CH1 is the trigger source of ADCO and ADC1. When the rising edge of
TIMER1_CH1 coming, ADCO starts immediately and ADCL1 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 TIMER1_CH1 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 TIMER1 _CH1 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 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].
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5.9

5.9.1

5.9.2

the data ade_walne[0] is OODEOFF3
the data ade_walne[1] is OFFFO0AS

the data ade_walne[0] is O0E30FFE
the data ade_walne[1] is OFFFO0A4

the data ade_walne[0] is O0OEADFFQ
the data ade_walne[1] is OFF400BZ

the data ade_walne[0] is OODEOFFF
the data ade_walne[1] is OFFEOOAD

the data ade_walue[0] is OOEQOFFI
the data ade_walne[1] is OFFS00AG

ADCO_ADC1_Regular_Parallel_mode

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use the ADC to convert analog signal to digital data

A Learn to use ADCO and ADC1 regular parallel mode

DEMO Running Result

Jump the JP5 to USART with the jumper cap, and then download the program
<09 ADCO_ADC1 Regular_Parallel mode> to the GD32450l-EVAL board. Connect
serial cable to EVAL_COML, open the HyperTerminal. PC5 pin connect to the external
voltage input. PC3 is the output voltage of the slide rheostat VR1 on board. Keep PC5
pin should not be reused by other peripherals. JP17 should not be connected.
TIMER1_CH1 is the trigger source of ADCO and ADC1. When the rising edge of
TIMER1_CH1 coming, ADCO and ADC1 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 TIMER1_CH1 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 pin is stored into the high half word of adc_value [0]. When the
second rising edge of TIMER1_CH1 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
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5.10

5.10.1

5.10.2

5.11

5.11.1

ADCL stored in adc_value [0] and adc_value [1].

the data ade_walne[0] is 06210000
the data ade_walne[1] is 00000GZT

the data ade_walne[0] iz 0B290EZ9
the data ade_walne[l] is OR40061F

the data ade_walne[0] iz 06250E49
the data ade_walne[1] iz OES906Z9

the data ade_walne[0] is 0B230E3F
the data ade_walne[l] is OE3Z06Z5

the data ade_walne[0] is 0B230E30
the data ade_walne[l] iz OBE430622

DAC_Output_Voltage Value

DEMO Purpose

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

DEMO Running Result

Jump the JP23 to DAC with the jumper cap, 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 Ox7FFO, its converted analog voltage should be
1.65V(VREF/2), using the voltmeter to measure PA4 or JP7, its value is 1.65V.

12C_EEPROM

DEMO Purpose

This demo includes the following functions of GD32 MCU:

A Learn to use the master transmitting mode of 12C module
A Learn to use the master receiving mode of 12C module

A Learn to read and write the EEPROM with 12C interface

24/ 51



C>

GigaDevice

User Manual
GD32450I1-EVAL

5.11.2

DEMO Running Result

Jump the JP5 to USART with the jumper cap, and download the program
<11 12C_EEPROM> to the EVAL board and run. Connect serial cable to COM1, 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 three LEDs lights flashing, otherwise the
serial port will output "Err: data read and write aren't matching." and all the three LEDs
light.

The output information via the serial port is as following.

GO3Z2450I-EVAL IZ2C-24C02 configured. ... "
The TZC0 1=z hardware interface

The speed i1z 400000

ATZACDE writing. ..

O0x00 Cx01 0x02 0x03 0x04 0:x05 0x06 0x0T 0x03 Ox09 Ox0A Ox0B 0x0C 0x0D 0x0E 0xOF
010 Cll OwlZ 0213 Oxld 0215 0216 0217 0218 Ox19 Oxlh Ox1E 0xlC Ox1D 0x1E 0x1F
O0x20 Ox21 Ox22 0x23 0x24 0x25 0x26 0x2T O0x28 Ox29 Ox2h 0x2B 0x2C 0x2D 0x2ZE 0xZF
O30 O3l Ow32 0233 0234 0235 0236 0237 0x38 0239 Ox3A 0x3E 0x3C 023D 0x3E 0x3F
Ox40 Oxdl Ox42 Ox43 Ox4d 0:x45 0x46 O0x4T Oxd4S Ox49 Oxdh Ox4B 0x4C 0x4D O0x4E 0x4F
x50 Ox51 Ox52 0253 0254 0255 0256 0257 0x58 O0x59 OxSA OxSE 0x5C 0x5D 0x5E 0x5F
O0xB0 OxBl OxB2 0x63 0xB4 0x65 0xE66 0xBT 0xB3 O0x69 OxBA OxBE 0x6C 0x6D O0xEE 0xEF
O:T0 OxT1 OxT2 0273 0274 0275 0276 O0xTT O0xT3 OxTY9 OxTA OxTE 0xTC 0xTD 0xTE 0xTF
0x50 OxS1 0x82 0x83 0x34 0x85 0x86 0x58T 0x85 O0x89 Ox8h 0x8F 0x3C 0x8D 0x5E 0xSF
090 Cx91 0292 0293 0294 0:x95 0206 0297 0293 O0x99 0294 0x9F 0x9C 090 0x0E 0:x9F
COxAl OxAl OxAZ OxAS Oxdd OxAS OxAS OxAT OxAS OxAD Oxidh OxAE OxAC OxAD OxAE OxAF
0xE0 OxEl OxBZ OxB3 0xB4 0xBS 0xEE 0xET O0xES OxEY OxEBA OxBE 0xBC 0xED OxEE 0xEF
0xC0 OxCl OxCZ2 0xC3 0xC4 0xC5 0xCE 0xCT 0xCS O0xCY9 OxCh 0OxCE 0xCC 0xCD 0xCE 0xCF
000 CxD1 OxDZ OxD3 0xD4 0:xDS 0xDE 0xDT 0xDS O0xDY OxDA OxDE 0xDC 0xDD 0xDE 0:xDF
0xEQ0 OxEl OxEZ OxE3 0xE4 0xES 0xE6 0xET O0xES OxEY9 OxEA OxEE 0xEC 0xED OxEE 0xEF
0xF0 OxF1 OxFZ2 0xF3 0xF4 0xFS 0xFE 0xFT O0xF3 OxF9 OxFA OxFE 0xFC 0xFD 0xFE 0xFF
ATZ4C0Z reading. ..

0200 OO0l 0x0Z2 0203 0204 0205 0208 0207 0208 0209 Ox0A Ox0F 0x0C 00D 0:x0E 0:x0F
Ox10 Oxll Ox12 Ox13 Oxld 0x15 O0x16 0x1T 0x18 Ox19 Oxls Ox1EB 0x1C 0x1D O0x1E 0x1F
020 Ox2l OnZ2 0223 0224 0225 0226 0x2T O0x28 Ox29 OxZA Ox2E 0xEC 022D 0xZE 0xZF
0x30 Ox3l Ox32 0x33 0x34 0x35 0x36 0x37 0x35 O0x39 Ox3A 0x3B 0x3C 0x3D O0x3E 0x3F
Od0 Cpedl Owd? 0243 Oxdd 0245 046 04T 0243 OxdD Oxdh OxdEB O0x4C 024D O0x4E OxdF
0x50 Ox51 0x52 0x53 0x54 0x55 0x56 0x5T 0x58 0x59 O0x5A 0x5E 0x5C 0x5D 0x5E 0xSF
OxB0 OxB1 OxBZ 0xB3 QB4 0265 D0xEE 0xBT O0xB3 O0x69 OxBA OxEE 0xBC 0xED 0xEE 0xEF
O0xTO0 OxT1 OxT2 0xT3 0xT4 0xT75 0xzT6 O0xTT O0xTS OxT9 OxTh OxTE 0xTC 0xTD O0xTE 0xTF
080 OxS1 0x32 0283 0234 0285 0286 0287 0x88 0280 Ox8A 0x8E 023C 0:x3D 0x38E 0x5F
0x90 Ox91 0x92 0x93 0x94 0x95 0x96 0x97 0x93 Ox99 Ox94 0x9E5 0x9C 0x90 0x9E 0x9F
oAl OaAl DxAZ QxAS Oxdd QeAS OxAS OxAT OxAl OxAQ Oxdd OxAE QxAC OxAD OxAE OxAF
0xE0 OxBl OxBZ2 OxB3 OxB4 0xBS 0xB6 0xEBT 0xBS OxBY OxEBA OxBE 0xBC 0xED OxBE 0xEF
0:C0 OxCl OxCZ2 0xC3 Qx4 0xCS 0xCE 0xCT 0xCS O0xCO OxCA OxCE 0xCC 0xCD 0xCE 0xCF
O0xD0 OxDl 0xDZ2 0xD3 0xD4 0xDS 0xDE O0xDT O0xDS OxDY OxDA OxDE 0xDC 0xDD O0xDE 0xDF
0xEQ OxEl OxEZ 0OxE3 0xE4 0:xES 0xEE 0xET OxES OxEY OxEA OxEE 0xEC 0xED 0xEE 0xEF
0xF0 OxFl OxFZ2 0OxF3 O0xF4 0xFS O0xF6 0xFT OxF3 OxF9 OxFA OxFE 0xFC 0xFD OxFE 0xFF
TEC-ATZAC0Z test passed!
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5.12

5.12.1

5.12.2

SPI_QSPI_Flash

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use the Quad-SPI mode of SPI unit to read and write NOR Flash with the
SPl interface

GD32450I-EVAL board integrates SPI5 module with Quad-SPI mode and the mode can
communicate with external NOR Flash devices. The SPI NOR FLASH is a serial FLASH
memory chip GD25Q16B which size is 16Mbit, the chip supports standard SPI and quad
SPI operation instructions.

DEMO Running Result

The computer serial port line connected to the COML1 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,JP13,JP20 to SPI.

Download the program <12_SPIl_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 data that were read from the flash. If they are the same, the serial

port will-GCbabpat H&Lt Passed! o, ot her wi se,

Data Read and Write aren't Matching. 0.
following is the experimental results.
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5.13

5.13.1

5.13.2

GD324501-EVAL

GDI2450I-EVAL System iz Starting up..

GO32450T-EVAL Flash:BEREEK

GD32450T-EVAL The CPU Unigue Dewice ID: [S5948505T7-1323233-31313014]
GO32450T-EVAL SFI Flash:GD2SQLE configured. .

The Flash ID:0xCS4015

firite to tx_buffer:

000 0x01 0202 O0x03 Qxl4 0x05 Q208 0207 0203 O0x00 O0x0A Ox0F 0x0C 0:x0D 0x0E 0:0F
D10 0211 0212 0213 Oxld 0215 0216 0217 0218 Ox19 OxlA Ox1E 0xIC 0x1D 0x1E 0x1F
D20 O0x21 0x22 Ox23 0xld 0225 0228 02ET 0228 O0x20 Ox2A Ox2E 0xEC 0xED 0xPE 0x2F
D230 0231 0232 0233 Ox3d 0235 0236 0237 02358 O0x39 0x3A 0x3F 0x3C 03D 0x3E 0x3F
D40 Oxdl Oxd? Oxd43 Oxdd 0245 0248 0247 0243 OxdD Oxdh OxdE 0x4C 024D 0x4E DxdF
0250 0x51 0x52 0x53 Ox54 0255 0256 0257 0258 O0x59 O0x5A 0x5E 0x5C 05D 0x5E 0x5F
DxB0 0xB1 O0xEB2 OxB3 Qxfd 0xB5 QxBE6 02B8T 0263 O0x69 OxEA Ox6E 0xBC 0xED 0xBE DxEF
DxTO 0xT1 O0xT2 0xT3 0xT4 0275 0276 02TT 0278 OxTY OxTA OxTE 0xTC 0xTD 0xTE 0xTF
D080 0x81 0x82 0283 Qxdd 0x85 02368 0287 0:83 0x80 0x8A 0x8EF 0x3C 0:x3D 0x8E 0xEF
D290 Ox91 0292 0293 0894 0295 0296 0297 0293 Ox99 Ox9A 0x9E 0x9C 090 0x9E 0x9F
CocA0 DAl Dz:A2 QA3 Oxhd OxAS OxAB OxAT OxAS O:xAQ Oxdh QxAB QxAC OxAD OxAE OxAF
0xEB0 OxEB1 OxB2 OxB3 OxB4 0xBS 0xE6 02BT 0xES OxBY OxBA OxBE 0xBC 0xBD 0xEBEE 0xEF
D0xC0 0xC1 O0xC2 OxC3 OxC4d 0xCES QxC8 02CT 0:C8 0xCD OxCA OxCE 0xCC 0xCD 0xCE 0xCF
DxD0 0xD1 O0xD2 O0xD3 OxD4 0xDS 0xDB 0207 0:2D3 OxDY OxDA OxDE 0xDC 0xDD 0xDE 0xDF
0xE0 0xE1 OxEZ? OxE3 OxE4 0xES 0xEE 0xET 0xES OxED OxEA OxEE 0xEC 0xED 0xEE 0xEF
0xF0 0xF1 O0xF2 OxF3 OxF4 0xFS 0xF6 0xFT 0xFS OxFY OxFA OxFE 0xFC 0xFD 0xFE 0xFF

Bead from rx_buffer:

000 0x01 0202 O0x03 Qxl4 0x05 Q208 0207 0203 O0x00 O0x0A Ox0F 0x0C 0:x0D 0x0E 0:0F
D10 0211 0212 0213 Oxld 0215 0216 0217 0218 Ox19 OxlA Ox1E 0xIC 0x1D 0x1E 0x1F
D20 O0x21 0x22 Ox23 0xld 0225 0228 02ET 0228 O0x20 Ox2A Ox2E 0xEC 0xED 0xPE 0x2F
D230 0231 0232 0233 Ox3d 0235 0236 0237 02358 O0x39 0x3A 0x3F 0x3C 03D 0x3E 0x3F
D40 Oxdl Oxd? Oxd43 Oxdd 0245 0248 0247 0243 OxdD Oxdh OxdE 0x4C 024D 0x4E DxdF
0250 0x51 0x52 0x53 Ox54 0255 0256 0257 0258 O0x59 O0x5A 0x5E 0x5C 05D 0x5E 0x5F
DxB0 0xB1 O0xEB2 OxB3 Qxfd 0xB5 QxBE6 02B8T 0263 O0x69 OxEA Ox6E 0xBC 0xED 0xBE DxEF
DxTO 0xT1 O0xT2 0xT3 0xT4 0275 0276 02TT 0278 OxTY OxTA OxTE 0xTC 0xTD 0xTE 0xTF
D080 0x81 0x82 0283 Qxdd 0x85 02368 0287 0:83 0x80 0x8A 0x8EF 0x3C 0:x3D 0x8E 0xEF
D290 Ox91 0292 0293 0894 0295 0296 0297 0293 Ox99 Ox9A 0x9E 0x9C 090 0x9E 0x9F
CocA0 DAl Dz:A2 QA3 Oxhd OxAS OxAB OxAT OxAS O:xAQ Oxdh QxAB QxAC OxAD OxAE OxAF
0xEB0 OxEB1 OxB2 OxB3 OxB4 0xBS 0xE6 02BT 0xES OxBY OxBA OxBE 0xBC 0xBD 0xEBEE 0xEF
D0xC0 0xC1 O0xC2 OxC3 OxC4d 0xCES QxC8 02CT 0:C8 0xCD OxCA OxCE 0xCC 0xCD 0xCE 0xCF
DxD0 0xD1 O0xD2 O0xD3 OxD4 0xDS 0xDB 0207 0:2D3 OxDY OxDA OxDE 0xDC 0xDD 0xDE 0xDF
0xE0 0xE1 OxEZ? OxE3 OxE4 0xES 0xEE 0xET 0xES OxED OxEA OxEE 0xEC 0xED 0xEE 0xEF
0xF0 0xF1 O0xF2 OxF3 OxF4 0xFS 0xF6 0xFT 0xFS OxFY OxFA OxFE 0xFC 0xFD 0xFE 0xFF
SPI-GDZSQ16 Test Fazszed!

12S_Audio_Player

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
A Learn to use 12S module to output audio file

A Parsing audio files of wav format
GD32450I-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 I2S interface of the board for audio output.

DEMO Running Result

Download the program<13_I2S_Audio_Player>to the EVAL board, jump the JP18 to I2S
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5.14

5.14.1

5.14.2

5.15

5.15.1

5.15.2

with the jumper cap, insert the headphone into the audio port, and then listen to the

audio file.

EXMC_SDRAM

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use EXMC control the SDRAM

DEMO Running Result

GD32450I-EVAL board has EXMC module to control SDRAM. Before running the demo,
JP17 must be fitted to SDRAM, JP5 must be fitted to USART. Download the program
<14 _EXMC_SDRAM> to the EVAL board. This demo shows the write and read
operation process of SDRAM memory by EXMC module. If the test succeed, LED1 will
be turned on. Otherwise, turn on the LED3. Information via a HyperTerminal output as

following:

SDRAM initialized!
SDRAM write data completed!
SORAM read data completed!
Check the datal
SORAM test successed!
the data iz

o1 2 23 4585 B 7 8 9 abcdef
1 11 12 13 14 15 16 17 18 19 1a 1b 1c 1d e
20021 22 23 024 2R 26 27 28 29 Za Zb 2o 2d Ze
a0 03 32 33 34 35 36 37T 38 39 3a 3b| 3 3 3e
0 41 42 43 44 45 46 47 48 49 4a db 4 4d de
A0 A1 B2 B3 R4 BR BE AF BB B9 Ba Bb ABc Ad Ge
B0 B1 B2 B3 B4 BB BE GBY B8 B39 Ba Eb EBc Bd Ee
72 V3OV OTROYE OFF YR OVI Fa Yh Yo Yd Te

EXMC_SDRAM_DeepSleep

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use EXMC control the SDRAM

A Learn to use deepsleep mode

DEMO Running Result

1f

af
af
&f
B
f

GD32450I-EVAL board has EXMC module to control SDRAM. Before running the demo,
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5.16

5.16.1

5.16.2

JP17 must be fitted to SDRAM, JP5 must be fitted to USART. Download the program
<15 _EXMC_SDRAM_DeepSleep> to the EVAL board. This demo shows how to use
SDRAM in the deepsleep mode. Firstly, MCU works in the normal mode, SDRAM
auto-refresh cycles are performed by MCU, we write the specified data to the SDRAM.
Secondly, we make the MCU to deepsleep mode, at the time, SDRAM auto-refresh
cycles are performed by itself and LED2 will light on. Thirdly, press the user key to wake
up MCU, compare the data which read from SDRAM with the write data, if the test pass,
LED1 will be turned on. Otherwise, turn on the LEDS. Information via a HyperTerminal
output as following:

SDRAM initialized!

SORAM wite data completed!

Enter deepsleep model

Prezs the user key to wakeup the MCUI

[1zer key haz been preszed|

SDRAM read data completed!

Check the datal

SORAM test successedl

the data iz
n1 2 3 4 85 B 7 8 9 abcdef
m 11 12 13 14 15 16 17 18 19 1a 1b 1c 1d 1e 1f
200021 22 23 24 2R 26 27 28 29 Z2a Zb 2o 2d Ze X
a3 32 33 34 3/ O3E OIF I/ 39 Fa 3b dc 3d Fe I
40 41 42 43 44 45 46 4F 48 49 45 4db 4c 4d 4e 4
B0 B1 B2 B3 R4 BR BE 57 BB B9 Ba Bb Bc Bd Be Af
B0 Bl B2 B3 B4 EBRF BE 67 B8 B9 Ba EBb EBc Gd EBe Gf
WA F2 vV OVR YR VYO8 V9 Fa Vb Yo o dd Ve

EXMC_NandFlash

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use EXMC control the NAND flash

DEMO Running Result

GD32450I-EVAL board has EXMC module to control NAND flash. Before running the
demo, JP5 must be fitted to USART. Download the program <16 _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, LED1 will be turned on. Otherwise, turn on
the LED3. Information via a HyperTerminal output as following:
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5.17

5.17.1

5.17.2

HaMD flazh intialized!
Fead HAWD 1D
Mand flazh 1D OwsD OxF1 0w80 0R10

wirite data successiuliyl

Fead data successfullyl

Check the datal

dooezs MAND flazh successiullyl

The data to be read:
o1 2 3 4 5 B 7 8 9 a b c d e ¥
m 11 12 13 14 15 16 17 18 19 1a 1b 1c 1d 1e 1f
2002 22 23 024 X/ OHL 228 2 2a Zh Z2e 2d e o
a0 3 32 33 M 3/ K IF O3B/ I\ 3a b 3 3d e o
0 4 42 43 44 45 46 47 48 49 4a 4b 4o 4Ad 4e 4f
B0 B1 B2 B3 K4 BR BE 57 B8 B39 Ba Bbh Bc ABd Be Af
B0 Bl B2 B3 B4 EBR EBE GBF B8 B3 Ba Bb Bc GBd EBe Ef
FOF ¥ T3V OTR OYE OFF YR OV Ya Yh Yo dd Fe

SDIO_SDCardTest

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use SDIO to single block or multiple block write and read

A Learn to use SDIO to erase, lock and unlock a SD card

GD32450I-EVAL board has a secure digital input/output interface (SDIO) which defines
the SD/SD 1/0 /IMMC CE-ATA card host interface. This demo will show how to use SDIO
to operate on SD card.

DEMO Running Result

Jump the JP5 to USART to show the print message through HyperTerminal, and
download the program <17_SDIO_SDCardTest> to the EVAL board and run. Connect
serial cable to EVAL_COML1, open the HyperTerminal. Firstly, all the LEDs are turned on
and off for test. Then initialize the card and print out the information of the card. After that,
test the function of single block operation, lock and unlock operation, erase operation
and multiple blocks operation. If any error occurs, print the error message and turn on
LED1, LED3 and turn off LED2. Otherwise, turn on all the LEDs.

Uncomment the macro DATA_PRINT to print out the data and display them through
HyperTerminal. Set bus mode(1-bit or 4-bit) and data transfer mode(polling mode or
DMA mode) by comment and uncomment the related statements.

Information via a serial port output as following.
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5.18

5.18.1

5.18.2

Card imit success!

Card information:

Card wersion 3.0x ##

SOHC card ##

Dewice s1ze 13 TTSZ400FEE
Block =1ze 1= 5125 #¢

Block count 1z 155E4800 ##
CardCommandClasses 1= Sho ##
Blocl operation supported ##
Eraze szupported ##

Lock unlock supported ##
Application specific supported ##
Switch function supported ##

EREHERERERE

Card test:

Elock write success!

Block read success!

The card 1z locked

Eraze failed!

The card i1z unlocked

Eraze success!

BElock read success!

Multiple block write success!
Multiple block read success!

CAN_Network

DEMO Purpose

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

GD32450I-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 between
two EVAL boards through CANO.

DEMO Running Result

This example is tested with two GD32F450I-EVAL boards. Jump the JP5 to USART and

JP19, JP21 to CAN with the jumper cap. Connect L pin to L pin and H pin to H pin of

JP11 on the boards for sending and receiving frames. Download the program

<18 CAN_Network> to the two EVAL boards, and connect serial cable to EVAL_COM1.

Firstly, t he E Vplebse rée3dithe Tanger dey to firansmit datald t o
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 a time.

The output information via the serial port is as following.
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5.19

5.19.1

5.19.2

5.20

5.20.1

pleasze press the Tamper key ta tranzmit datal
CAMO tranzgmit data: ab,cd
CAMO recive data: ab.cd

RCU_Clock_Output

DEMO Purpose

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

Learn to use the clock output function of RCU

Learn to communicate with PC by USART

> > >

DEMO Running Result

Jump the JP5 to USART with the jumper cap, and download the program
<19 RCU_Clock Out> to the EVAL board and run. Connect serial cable to
EVAL_COM1, 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 PA8 and PC9 pin.

Information via a serial port output as following:

J=========== Gigadevice Clock output Demo ===========/
press tamper key to select clock output source
CK_OUTO: IRC1EM, CK_OUTL: system clock/5
CK_OUTO: LXTAL, CK_OUT1l: PLLIZ2SR/S

CTC_Calibration

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use external low speed crystal oscillator (LXTAL) to implement the CTC

calibration function
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5.20.2

5.21

5.21.1

5.21.2

5.22

5.22.1

5.22.2

A Learn to use clock trim controller (CTC) to trim internal 48MHz RC oscillator (IRC48M)
clock

The CTC unit trim the frequency of the IRC48M based on an external accurate reference
signal source. It can automaticly adjust the trim value to provide a precise IRC48M
clock.

DEMO Running Result

Download the program <20_CTC_Calibration > to the GD32450I-EVAL board and run.
The LED1 will turn on if the internal 48MHz RC oscillator (IRC48M) clock trim is OK.

PMU_sleep_wakeup

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use the USART receive interrupt to wake up the PMU from sleep mode

DEMO Running Result

Download the program < 21_PMU_sleep_wakeup > to the EVAL board, jump the JP5 to
USART with the jumper cap and connect serial cable to EVAL_COM1. 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:
A Learn to use RTC module to implement calendar function

A 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
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5.23

5.23.1

5.23.2

<22 RTC_Calendar> to the EVAL board and run. Connect serial cable to EVAL_COM1,
open the HyperTerminal. When the program is running, HyperTerminal display the
default time. When you press wakeup key, time will be reconfigured and display.

Taday is :Z000-01-01
How Time 1= : FM 00:00:21
Taday is :Z000-01-01
How Time 1= : FM 00:00:22
Taday is :Z000-01-01
How Time 1= : FM 00:00:23
Taday is :Z000-01-01
How Time 1= : FM 00:00:24
Taday is :Z000-01-01
How Time 1= : FM 00:00:24
Taday is :Z016-05-15
How Time 1= :© FM 12:00:00
Taday is :Z016-05-15
How Time 1= : FM 12:00:01
Taday is :Z016-05-15
How Time 1= :© FM 12:00:02
Taday is :Z016-05-15
How Time 1= : FM 12:00:03
Taday is :Z016-05-15
How Time 1= : FM 12:00:04
Taday is :Z016-05-15
How Time 1= :© FM 12:00:05

TIMER_Breath LED

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use Timer output PWM wave

A Learn to update channel value

DEMO Running Result

Use the DuPont line to connect the TIMER1_CH2 (PB10) and LED1 (PE2), and then
download the program <23_TIMER_Breath_LED> to the GD32450I-EVAL board and
run. PB10 should not be reused by other peripherals, such as USB_HS_ULPI.

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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5.24.1

5.24.2

5.25

5.25.1

TLI_IPA

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use TLI to control LCD for displaying different images

A Learn to use IPA to process image data

DEMO Running Result

Jump the JP12 to LCD, and download the program <24 _TLI_IPA> to the EVAL board
and run. After downloading program to board, a running cheetah on the background of
GD logo is appeared on the LCD, which outputs as following.

DCI_OV2640

DEMO Purpose

This demo includes the following functions of GD32 MCU:
A Learn to use DClI interface capture image from OV2640 camera

A Learn to use TLI interface display the captured image
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5.25.2 DEMO Running Result

Connect jumper JP19,JP21,JP22,JP23 to DCI, jumper JP12 to LCD, jumper JP17 to
SDRAM. Download the program<25_DCI_0V2640>to the GD32450I-EVAL board, the
correct installation of LCD display and OV2640 camera to the development board. After
power on, you can observe the capture image of camera displayed on the LCD screen,
you can press the user key to take photo and press tamper key to display photo. You

can also return to the camera capture state when press the wakeup key on the
development board.

-> Take Photos
> View Photos

Key -
Tamper: Key ==

«©
o
L
£
3
A
3
2
o
N
>
3
22
-
=
a
=
(13
-
=

User

5.26 TRNG_Get_Random

5.26.1 DEMO Purpose

This demo includes the following functions of GD32 MCU:
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5.26.2

5.27

5.27.1

Learn to use TRNG generate the random number
Learn to communicate with PC by USART

> >

DEMO Running Result

Jump the JP5 to USART with the jumper cap, and download the program
<26_TRNG_Get_Random> to the EVAL board and run. Connect serial cable to
EVAL_COM1, open the serial terminal tool supporting hex format communication. When
the program is running, the serial terminal tool will display the initial information. User
can use the serial terminal tool to input the minimum and maximum values (for example,
the minimum value is 0x03, the maximum value is 0x0OF), then application will generate
random number in the input range and display it by the serial terminal tool.

Information via a serial port output as following:

Gigadevice TRNG test J

TRNG init ok

Please input min num C(hex format):
Please input max num (hex format):
Input min num is 51

Input max num is 54

Generate random numl is 53
Generate random num2 is 53

Please input min num C(hex format):
Flease input max num (hex format):
Input min num is 50

Input max num is 57

Generate random numl is 53
Generate random numZ is 57

Please input min num (hex format):

ENET

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

> > > > D> >
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A Learn how to use DHCP to allocate ip address automatically

This demo is based on the GD32450I1-EVAL board, it shows how to configure the enet
peripherals to send and receive frames in normal mode and use lwip tcp/ip stack to
realize ping, telnet and server/client functions.

JP12,JP13, JP17, JP18, JP20, JP22 must be fitted. JP5 jump to Usart.

It is configured in RMII mode, and 25MHz oscillator is used, the system clock is
configured to 200MHz.

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 1026 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 another station, using 1025 port.
Users can send information from station to board, 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 GD32450I-EVAL board or
served according to the actual net situation from the private defines in main.h.

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:

Socket Setup
Local [P | 192 0168 . 81 . 140 | 8000 & TCP © UDP [ Reuse addiess
Connection Setup

IP: [Tz 168 . & .10 [ 6000 Keepaivs |  Nodelay Connect

Send data

aa

Receive data

=======HglloGigal evice =======
32

- Teet SUCCESS ==
Hello. What iz pour name?

pul
GigaDevice [8000] PORT Hello Y0aa
GigaDevice £80001 PORT Hello 40aa

Using Network assistant software, configure the pc side to tcp server, using 1026 port,

and when send something through the assistant, users can see the echo reply from the
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client:

Socket Setup

locallP [132 168 . 51 1@ | 1026 & TCP " UDP [ Reuss addess [[Cieste Socket |

Connection Setup
IP: [192 168 . 51 100 | 1026 Keepalive Mo delay

Send data

ES

Feceive data

Listening for connections...Connected
EE]

EE]
EE]
aa

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:
Socket Setup
LocallP: [182 168 . 51 140 [ 1025 (°TCP (¢ UDP |~ Reuss addiess
Connection Selup
P [132 g8 . & .00 | 1025 Keepaive | Nodelay

Send data

a3

Receive data

aa
a3
a3
a5
a5

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.

5.27.2 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

> > > > > > >
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This demo is based on the GD32450I-EVAL board, it shows how to configure the enet
peripherals to send and receive frames in normal mode and use lwip tcp/ip stack to
realize ping, telnet and server/client functions.

JP12, JP13, JP17, JP18, JP20, JP22 must be fitted. JP5 jump to Usart.

It is configured in RMII mode, and 25MHz oscillator is used, the system clock is
configured to 200MHz.

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 1026 port. Users can send information from server to client,
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 another 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 GD32450I-EVAL 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:

40/ 51



C>

GigaDevice

User Manual
GD32450I-EVAL

Socket Setup

Local [P | 192 0168 . 81 . 140 | 8000 & TCP © UDP [ Reuse addiess

Connection Setup

IP: [192 168 . 51 100 | 800D Kespalve |  Nodelay Connect

Send data

aa

Receive data

== Telnet SUCCESS==
Hello. What iz pour name?

GigaDevice [8000] PORT Hello Y0aa
GigaDevice £80001 PORT Hello 40aa

Using Network assistant software, configure the pc side to tcp server, using 1026 port,

press the Tamper key, and when send something through the assistant, users can see
the echo reply from the client:

Socket Setup

locallP [132 168 . 51 1@ | 1026 & TCP " UDP [ Reuss addess [[Cieste Socket |

Connection Setup

IP: [192 168 . 51 100 | 1026 Keepalive Mo delay

Send data

ES

Feceive data

Listening for connections...Connected
EE]

EE]
EE]
aa

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:

Socket Setup

Local IP: | 192 168 . 51 . 140 | 1025  TCP & UDP [ Reuse addiess

Connection Setup

P [132 g8 . & .00 | 1025 Keepaive | Nodelay

Send data

a3

Receive data

aa
a3
a3
a5
a5

Open the DHCP function in main.h, using a router to connect the board with the pc,
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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 VrerinT 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 GD32450I1-EVAL 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.

JP12, JP13, JP17, JP18, JP20, JP22 must be fitted. JP5 jump to Usart.

It is configured in RMII mode, and 25MHz oscillator is used, the system clock is
configured to 200MHz.

This demo realizes webserver application:

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
VRerINT 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 GD32450l-EVAL 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 | i ght  lightQlick
on the ADC monitor linker, the real-time VrerinT Voltage is showed on the webpage, and
the data refreshes every second automatically.
The web home page shows as below:
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GD32F4501 Webserver Demo

GD32F450! LED control

GD32F4501 ADC-voltage
monitor

This experiment is performed at GD32F4501-EVAL development board. There are
three 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 co LEDs on the board will light up

This experiment is performed at GD32F4501-EVAL development board, using ADCO
module to monitor the Vaz=r voltage (through ADCO channel 17) in real-time The
webpage will read and display the sampling value every second

The LED control page shows as below:

-

Glgabevice

GD32F4501 LED control

o LED1
0 LED2
o LED3

GD32F4501 Webserver Demo
GD32F4501 ADC monitor

The ADC monitor page shows as below:

Open the DHCP function in main.h, using a router to connect the board, and use the
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