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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
“Version Migrate 5 Format...” menu, the Keil uVision4 project will be converted to Kell
uVision5 project. Then add “C:\Keil_v5\ARM\Pack\ARM\CMSIS\4.2.0\CMSIS\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_vB\ARM\Pack\ARM\CMSIS\4.2.0\CMSIS\Include” to C/C++ in Option 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.
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4.1

4.2

4.3

Hardware layout overview

Power
SWi
cNL vece 5
— 1 3 s
2 2] 2
v UsB fv—L1 &1 POWER
DC-005 _4]
1 SS12D07VG4
GND
+3V3].Pl
15V U2 AMSI1086CD-33 TP+3V3 | Epg
Pl 37 vin vou 2 16V/10uF, AVX R7 (%
1—l
SMD1812P150TF/2h ¢ o o +E s 470Q  LEDOB
—J_SOV/O.luF - TSOV/O.luF
16V/10UF, AVX 1
GND
Boot
)
g_“| GNIR4  pooTo
1[—— +3v3 10KQ
BOOTO
JP3
g:“' ONIRS _ ppp  BoOTI
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
LEDL R13 LEDL
44
LEDoso3  470€
) LED? B4 LED2 PE2
24 PE3
LED0603 4700 PF10
J LED3 R15 LED3
44
LeEposos 4709
GND
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4.4 KEY

PAO KEY1 K2 PCI3  KEY2

KEY
«va lamper

R18
10KQ

USER

+3v3

R19
10KQ

PBI4 __ KEY3 K

50V/0.1uF|

GND

50V/0.1uF |

GND

50V/0.1uF|

GND

4.5 USART

+3V3

U3

ci+ 8
cl- >

CZi 1
3
50V/0.1uF
C25] 4
5
50V/0.1uF

6

C2+
C2-

USARTO % TN T10UT—X
USARTO TXI0 | 5y 120UT]

USARTO

+ oo
] 50V/0.1uF
o c2
50V/0.14
V2

cou
I eND
50V/0.1uF

RS232 TX0

R10U

1 13,
USARTO RX 9 RIIN—3

RS232 RX0

R20U R2IN
O}

GND

JPS

1
2
3

HEADER 3

USARTO_TX
PA9
USB_FS_VBUS

PAI10 USARTO_RX

9 MAX3232CSE+

Short JP5(1,2)for USARTO function
Short JP5(2,3)for USB_FS function

bLbLoLoLb =

onel|

of

OoM1
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4.6

4.7

4.8

ADC

P2 +3V3
ADCO12_ IN13PC3 l o | VRL
TP ADin 10K
GND
PA4 is an AFIO, please refer to DCI Schematic for right config P7
PA4 DAC_OUTO onol| 2
DAC
12S GND
PClis an AFIO, please refer to ETHNET Schematic for right config
R24
u7 E4 10KQ 32
1251 SD 1 oo AcUTA0 +3V3 27 ] L 5
L Lh 21 Sk VA I+ enp ' A w—
1251 WS 3] [Rck  GND—B 50V/0.11 16V/3.3UF, AVX RS
1251 MCK z51 VLR Aeu é +Es — [
VQ FILTH I—[| l—l RO1 470Q _I__
HeadPh
ca AN E7 Cs4344 ;ES 16V/3.3uF, AVXL | 10KQ = eadPhone
GND
50VlO.lu¥ . 16V/10UF, AVX 16V/10UF AVX
= = GND
GND GND
PC1 1251 SD

P!l R43 1251_CK LCD DCI_PIXCLK
Do R4 s i Pi0
PAG RSF—00 IPSIMCK S oK
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4.9

4.10

411

12C

C26
||
I

12C

+3V3

U4 50V/0.1uF

A0 VCC

[~

Al WP

S (oo |-

A2 SCL

Sl (=2}

e

7 T

GND[ ] R10

47K

R11

Q 47KQ

12C0_SCL PB6

GND SD.

12C0_SDA _PB7

AT24C02C-SSHM-T

SPI

Standard & Quad SPI Flash
Short JP12(1,2) for Ethnet function
Short JP12(2,3) for SPI & TL | function
P12
RMII TX EN 1
PG11 > PG12 SPI5 MISO 101
SPI5 HOLD 103 3 PG10 SPI5 WP 102
Pig8 SPIFlssh CS +3V3 +3V3
HEADER 3 C32
Rl }—F“I GND
Short JP13(1,2) for Ethnet function 10KQ us 50V/0.1u
Short JP13(2,3) for SPI function SPIFlesh CS 1 <s ved 8
SPI5 MISO_1012 T 7 __SPI5 HOLD_ 103
JP13 —22 el 50 THOLO -
RMII TXDO SPI5 WP 1023 WP SCLK 6 SPI5 SCK
Sra 11 4 5 SPI5_MOSI_100
PG13 GND SI
P15 SCK 2 SPI5S_#WP_I02
3] PG10 GD25Q16BS
LCD_B2? =
HEADER 3 GND
Short JP20(1,2) for Ethnet function 3
Short JP20(2,3) for SPI function —SPR#HOLDIO3  ICDB
JP20
PG4 % SPI5_MISO_101
SPI5_MOSI_100 3 LCD Bl
HEADER 3
+3V3
C33 GND
'—| |I- enD =
50V/0.1uF U6 JP14
e Ho  w :
onol—=2] ovo oAy 1
VvCC CANY
4 R Vref HEADER 2
SN65HVD230
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4.12

4.13

Ethernet

Ethernet

PGLL, PG13, PG14 are AFIOs, please refer to SPI schematic for right config

Gl1 IX_EN Short JP17(1,2) for Ethret function Short JP18(1,2) for Ethnet function
gﬁ ?;g? Short JP17(2,3) for SDRAM function Short JP18(2,3) for 12S function +3v3
Gt TXD0 P17 P18 '
AT CRS DV RMIL_RXDL 1 KA WL 1 L 6 R []R2 Ci
A2 MDIO PCS 2 el 2 4990 || 2990
A TREF CLK EXMC SDCKEQ] 5 1251 SD g S0V/0.1UF ﬂ o8 [ Reo [ Reo [ Rt | VO
TEADER 3 TEADER 3 29.90] 49.99] 2409 2200
= = P16
GND GND
L T+
w [ [ ]
7
RP2 %594 TXCLK TD- 2
RMIL_TX EN LN -~ —2% T
RMII_TXDO = KBE";' ;D . 3 13
RMII_TXD1 = ™01 RD 5 RD+ GND:
%E;—X X TXD2 NC— K
B0 & TXD_3/SNI_MODE NC— E 6 ro.
RMII_RXDO 258, N
AV Ranr RXD_0/PHYADL NC3% o .
MRS Y RXD_1/PHYAD2 Ne—3X oNDI—14
X2 RXD_2/PHYAD3 .
R e X9 RXD_IPHYAD4
+3 EL) X494  RX_ERIMDIX_EN 2| o,
22KQ RX_DV/MII_MODE =
RMII MODE & ok ul o =
R33 _x]
COLIPHYADO L1
15KQ —0J4  CRSICRS DVILED_CFG HROL1105A
RMII_MDC 3
MDC LED_LINK/AR
EMI_MDIO 1 MDIO LED_SPEED/AN
LED_ACTICOL/AN
NRST 2 ) L -
RESET_N
+3 21 PWR_DOWN/INT Ne—2-K 22K0 V3
R40 22KQ NC
AVD D3} +3v3 1
*Ed X2 IO\IDDS§
PAS MCD RMI|_REF CLK ST VDbl L ca @
PAg is an AFIO, refer to DCI schemtic for right config 24 “25MHz_out SOVIOLF | SOVIOLUF | 50V/O.1uF
R4L A 4
2 Reias NG
iH  PFBIN2 10GN
= 15| PFEINL 10GN =
oD y oy fo L PRBOUT DGNI] =
2 2|2 oesssscw L
S 2 s =
L EFF
16V/10uF‘AW TC37 EE
éo
R46
PD2 SDIO CMD 10KQ P32
PC12 SDIO CLK ¥ 9 cD
PC8 SDIO_DATO SDIO _DAT1 8 D1
PC9 SDIO DAT1 SDIO_DATO 7 DO
PC10 SDIO_DAT2 le 6 GND
PC11___SDIO DAT3 spio cLif 5
4 CLK
+3Vb——={ vce
SDIO_CMD 3 CMD
SDIO_DATO SDIO_DAT3 2 D3
PC8 SDIO_DAT? 1 D2
DCI_D2
TF_CARD_SOCKET
DIO_DAT1
+3Vv3
Pi
DCI_D3
+ E5

SDIO_DAT?2

:|: 16V/10uF,AVX
GND
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4.14

NAND Flash

Nand Flash
UL +3V3 +3V3
EXMC D7 44 12
PDI4  EXMC DO  _PDIl  EXMC Al6 Exvc Do 43| 19F  VBDTa7 J
PD15 EXMC D1 PD12 EXMC Al7 EXMC D5 42 105 1
PDO EXMC D2 PD7 EXMC NCE1 EXMC D4 41 104 VSs l 50V/0.1 50V/0.1uF
PD1 EXMC D3 PD4 EXMC _NOE EXMC D3 32 103 VSsa ]
PE7 EXMC_D4 PD5 EXMC_NWE EXMC D2 31 102 1 —
PE8 EXMC_D5 PD6 EXMC_NWAIT EXMC D1 30 101 _ G-
PE9 EXMC D6 EXMC D0 29 100 GND
PE10 EXMC_D7 +3V3 R63 10K
EXMC _Al16 16 o 19
AMC AI6 16| WP +3V3
EXMC _Al17 17 7
Re4[] EXMC NWE 18] B- RE V3
Mo NoE 8] W R66 10KQ
10K R
E
HY27UF081G2A
EXMC_NWAIT
SDRAM
+3V3
P50 EXYC A0 e ot ool ol ol ol ol
BE; EXMC A2 s0vio.1uF sov/o1df 50vi0.iuf sovio.iuF sov/0.1uf sovio.iuf 50v/0.1y
c 2 uf soviouf if
PF. EXMC_Ad =
= EXMC_AS 5
Se EXMC 7B GND
PFI3 EXMC_A7
PF14 EXMC_A8
PEI5 EXMC_A9
PG EXMC_A10 U9
PGL EXMC A1 5
PG2 EXMC_AL2 +3VB EXMC DO \D’gg’ D\éslﬁ S o' GNP
+3Vp EXMC DL \DDO VS s o oNo
y I EXMC D2 gg% gg}g 50— BMCoR
15 EXMC_D1 GND'” EXMC D3 \D/ggQ VD%D1 8 EBxMc bz ! V3
00 2XC D2 Bwcoe 8] o) DO 47 —EXNC D11
pE7 EXMC_D4 +3VB EXMC D5 I\D’SEQ ggslc 45 EXMC_DI0 |||' GND
= EXMC_D5 EXMC_D6 D a4 Exmc Do
E 4
PE10 = 3:33 onol| EXMC D7 NS5 VoD e g1 +3V3
= EXMC D8 +3vk V3D v ||I- GND
PE: EXMC_D9 b EXMC 0 LDOM ‘;\TC“ 40
PE EXMC D10 EXVIC_SDNWE 16| 2 Upor—3EXIC B
PELd EXMC D11 R8 EXMC SDNCAS 17| & DM 38 ExmC SDCLK
PE EXMC D12 10K C_EXMC_SDNRAS 18] -S4 ORI 37 EXMC_SDCKED
PD EXMC_DI13 EXMIC_SDNEQ 19 22 T CAL
PD EXMC_D14 EXMC BAO 0] &5 A% ExMC AL
PDIO EXMC_DI15 EXMC BAL 211 EAD e EETESYIS
Bl AL0/AP Ag{—33—EXMC
PC5 is AFIO, please refer to ETHNET schematic for right config EXMC_AQ 23 A0 A7 2 EXMC
EXMC AL 21 ar Ap|—L—EXMC A6
PEO EXMC_NBLO EXMC A2 251 A2 0 EXMC_AS
PEL EXMC_NBL1 EXMC A3 261 5 A —22EXMC Ad
- — (R +avp—————2 oD vsg—& ||I- GND
MT48LCI6MI6AZP-GAIT

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

4.17

DCI

DCI 8bit
DCI_PIXCLK SDIO_DAT1
PA6 PCY
1251 MCK DCI D3
SDIO_DATO SDIO DAT2
pC8
PC11 PB7 Cl_12C0 SDA
DCL D2 —@ t|3_V3 P27 5 PB 12C0 SCL.
C1_12C0_SCL. ; i DCI_I2C0_SDA EG: Cl VSYNC
Cl_VSYNC 5 pe DCI_HSYNC D/S C P'é
Short JP23(1,2) for DAC function  Short JP19(1,2) for CAN function C ?1 %(2; Cl D4 PC9 R15—0Q DC
Short JP23(2,3) for DCI function Short JP19(2,3) for DCI function C C PC8 R2— 0Q DC
P2 P19 C B & CL_DO PC C
DAC_OUTOQ a CANOTX [ B e o
B M PBO ] 8>0P2.54
_De HSYNG ] 2 eI BT 2
g 3 0ov2640
HEADER 3 HEADER 3
Short JP21(1,2) for CAN function
Short JP22(1,2) for Ethnet function Short JP21(2,3) for DCI function
Short JP22(2,3) for DCI function
MEBB 1 . .
DeLDE z DCI_8bit, TLI and SDRAM can be used at the same time
HEADER 3 HEADER 3
PG10, PG11, PGI12 are AFIO, please refer to SPI Schematic for right config
Pi3 LCD Touch PENIRQ
PF9 LCD SPI4 MOSI LI
PF: LCD SPI4 MISO
PF7 LCD SPI4 SCK
PF6 LCD SPI4 NSS
PBI5 LCD PWM BadLight
PH? L.CD Touch Busy
P30 +5V
PH LCD RO LCD Touch PENIRQ, 2
PH LCD R1 LCD SPi4 MOSL] 5 A LCD SPI4_MISO
P CD R2 LCD_SPI4_SCK g LCD_SPI4_NSS
PH COR3 [CD PWM Badk ig@ ; II- ono
PHI0 CD R4 LCD Towch Busv| g 10—
PHL1 CD R5 CD R N m CD R1
P CD R6 CD R B m CD R3
PG CD R7 CD R: B o CD R5
CD R CD R7
LCD 17 18
pil Lo 19 2 ple st
_PE5 CD GO 1251 CK CD G 5 5 CD G3
Pl CD Gl CD G4 B o CD G5
PH13 CD G2 CD G = o CD G7
PH14 CD G3 LCD G5 CD B0 = = CD Bl
5 CD G4 i CD B2 CD B3
2 30
pi0 1CDGS S cbBd 15 3pf——LCD BS
Pl  1CDG6 ACDB6 | o 34— LCD B7
P2  1CDG7 LCDCLK | —x
#WP_102 Tconsvic | 2 ¥ icpwsvae
PEA CD_BO & &
PGI2R1F#—00Q LCD Bl = 20X2P2.54 =
PGIORIFE—00Q LCD B2 GND GND
PG11 _SPI5_HOLD_103R1F——0Q LCD B3 PI5_MISO_I01
Pi4 — CD_B4 PG12
Pi5 CD B5 LCD B1
Pi6 CD B6
pir  1CDB7
DCI_8bit, TLI and SDRAM can be used at the same time
PG7 LCD_CLK
Pi10 LCD_HSYNC
Pig LCD_VSYNC
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4.18 USBFS

"VBUS_FS_5V control (active HIGH) " see USB_HS schematic

PD13---->VBUS FS 5V

|I' enD
16V/10uF,AVX
PA9 is AFIO, please refer to USART schematic for right config
CN2
PA9 USB FS VBUS RI12 Q 1 VBUS
PA11l USB_FS_DM R58:| 20 2 DM 2
PA12 USB_FS_DP R59 —2Q 3 DP g_
4 8
h 1D o
B
— <
= £
GND EI
[aa]
7]
5 -]
Shield
Cca R62  Mini_USB
1IMQ
50V/4.7nF
GND
G;ND
R%
0KQULR
USB_HS_ULPI o 1oko 222 ; E'EGAA 0U”x;4{ VBUS FS 5V ﬁév
¥ N ©
’ Lo e e T
Roo  4E® SP2526A-1EN 16V/10UF AV) SOVIOLuF
4700 LEDRED ENA and ENB active HIGH =
GND
U13
PH4 USB HS ULPI_NXT 11 NXT CPEN 3 “ GND
Pill USB HS ULPI DIR 12 DIR EXTVBUS 10 0KQ
ot TNiaric e i S RB'A'LR%)H_KJJ“ GND VBUS HS_SENS
RU3 330 veug—4 RI1L, 820 T VBUS o
2 L b7 DL MoE
B13 SB_H & D) 7 D g
B12 B_H: X 13
B11 ISB_H &3 aL T C e g
ol St Eg R§§E§' s lcsts lcea lcss | cer =t ]
i = o veost =8 T ovouf sovnaf soviosuf sovoe 8
Do VDD3! . 3
Vo145 = Shield
® smrsoz-2amiz [—g %0 oo o e Mini_US8
H !OV/ZDpé] v3 E]Rllﬁ GNI; 2 LC“ o, BB n Mo
anol 1 I % SOV/4.TiF
(:{7}2 T mwma = GNSLV/;D% 50V/0. liglsvm TUF,AN 1
50V/20pF RIS USBR00EZK =0 = GND =
§D
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4.20

4.21

5.1

5.1.1

Extension

Extension Pin
»8 P9 P10 ! P11 ’
L& 3 4 3 4 I eND —1 3 4|—FBL o 3 4
8 5 6 | VBAT  +3v3} 5 6l—bAd ER Y — LN [ ! M—
Pig g 8 pci3 | S PAS 2 8 PAG T PD8 pcio 15 § P
PCl_| { 1o PCL5 PA7 g PC4 g & PD10 e 4
Pio o Pi0 PC5 1 lol—pBo PO 9 15 PD12 2
b 3 1 ||I- GND Lo 13 14f—EBZ DS 1 13 14—||I- GND o 13 14—F
Vi 16 £E0 Ll 15 16 L , e 5 16 ,g%“ = 15 1 % ||I GND
PF3 b —= GNB'" S Fig 1 V3 63 A -y P07 ne PGY
= F15 P PGS, P P P
24 2[5 ||" GND PGL 2 PE7 PGL 2 PGS e | 2 PGI3
V5 5B % e = 2 2% = 2 2% fee— = u
EZECED o P e ] = e e
OSCIN{ 59 g}——OSC OUT PEI0 | 5 w_PElll PC 2 PC £B3 | % 3l —PB4
. NRST {5 3| —PCO GND PEL2 | 5 o PEI3 E 0 31 3 E i =B5 3 32_EB§.T0
G BU ] p oy—PQ2 == BBl 55 g —PEL B B EBL 33 3 —BOO
= k1w g——T [T o - PA B 3| —PA T -
— 7 B S5 +avs GNDI|| ¥ ® | +av3 37 38—|||' GND 37 3s—LEL
+avk 29 X LHE 39 gol—2EHL 39 40(—LHLS GNDI||.— 30 sl—2¢
AL 4 p—EA2 BB 4 gpf—EHI ! 4 ap—EHS Ll a4 PiS’
v | - PHIO | gl ——pHn biQ Pl M- Bi6 Pl —c
22X2P2.0 22X2P2.0 22X2P2.0 22X2P2.0
uo
—& pacwkup
—5 paL Pl R103
IiTT?/I‘S“O Eﬁg —L e PB2/BOOT}w: —':}—“\‘ GND
MCU SWD LTCKICLK PALY L TMS/I0 —f S L
L_TDO/SWO PB3 L_TCKICLK PAS b
L TReset NRST L_TDO/SWO PAG PB
13V3 100 — Ry L
L _USB Ctr
1 PA PB
I[SWK 2 3 e o L Rest L_LEDL LEDO603
3 Lusson | —2 PAD B L
i L USB DP. ;Qlé 5:{“" L LEDRIO, I+ onp
G apzs LS PAL3IITMS/SWDIO PBL: =Lebiil
Reset || ORI SSIET o L LED? LEDOS03
L OSC IN
LICI S osc INPDO PC13-TAMPER-RF@%—
HSE —LOSCOUT &4 os¢ out/pDL PC14-05C32_fRei—
C100  HC-49S-8MHz RGOSR Ol
11 L_OSC IN RI04
onol| BOOTO
1T RST
GND“ 50V/20p| Y101 R101 L W ya NRST
2 T ™M osc our clos 1
S0VI0.1uF VBAT
S0V/20pF 241 \ypp 1 vss 23
= % e W
VDD_2 VSS.
GND 48 - —1__47
VDD_3 VSS.
GDLINK 5V 91 oo vssA_8
RI0: DM 73v3  GDAFI0ICET6 =
RI0 D +3v3 GND
T SB_Ctr
w GNP C10! C106== C10 Cc108
E&MD.HEQMLOM sovnabsovn e
R108 L
™ =
C104
50V/4.70F GND
éo

Routine use guide
GPIO_Runing_Led

DEMO Purpose

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

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:
B Learn to use GPIO control the LED and the KEY
B 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:
B Learn to use GPIO control the LED and the KEY
B 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:
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 COM1. This
implementation outputs “USART printf example: please press the Tamper key” on the
HyperTerminal using EVAL_COM1. Press the Tamper key, serial port will output “USART
printf example”.

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:
B 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:
B 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:

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), 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:
B Learn to use the ADC to convert analog signal to digital data
B Learnto 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:
B Learn to use the ADC to convert analog signal to digital data
B 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:
B |earn 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:

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
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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:
B Learn to use the Quad-SPI mode of SPI unit to read and write NOR Flash with the
SPI 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 output “SPI-GD25Q16 Test Passed!”, otherwise, the serial port will output “Err:
Data Read and Write aren't Matching.”. At last, turn on and off the leds one by one. The
following is the experimental results.
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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':
B Learn to use 12S module to output audio file
B 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

27/ 51



C>

GigaDevice

User Manual
GD32450I1-EVAL

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:
B 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:
B Learn to use EXMC control the SDRAM
B 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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5.16.1

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:
B 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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5.17.1

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:
B Learn to use SDIO to single block or multiple block write and read
B 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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5.18.1

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:
B 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, the EVAL_COM1 sends “please press 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 a time.

The output information via the serial port is as following.
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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:
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
<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:
B Learn to use external low speed crystal oscillator (LXTAL) to implement the CTC

calibration function
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5.21

5.21.1

5.21.2

5.22

5.22.1

5.22.2

B Learnto 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:
B 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:
B Learn to use RTC module to implement calendar 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
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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:
B Learn to use Timer output PWM wave
B 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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5.24.2

5.25

5.25.1

TLI_IPA

DEMO Purpose

This demo includes the following functions of GD32 MCU:
B Learnto use TLI to control LCD for displaying different images
B 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:
B Learn to use DCI interface capture image from OV2640 camera
B Learnto 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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5.27

5.27.1

B Learn to use TRNG generate the random number
B 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
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B 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:
Sockst Setup
locallP [132 168 . 51 1@ | 1026 & TCP " UDP [ Reuss addess [[Cieste Socket |
Comnection Setup
IP: [192 168 . 51 100 | 1025 Keepalive | Nodelay

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:
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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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5.27.3

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 VOItage 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 light, and “send”, the corresponding LEDs will light. Click
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:

GigaDevice

GD32F4501 ADC-voltage monitor

The Vrerint value

1175 mv

GD32F4501 Webserver Demo
GD32F450! LED control

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

43/ 51



C>

GigaDevice

User Manual
GD32450I-EVAL

5.28

5.28.1

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.

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

GD32450I-EVAL board has four keys and one USB_FS interface. The four keys are
Reset key, Wakeup key, User key and Tamper key. In this demo, the GD32450I-EVAL
board is enumerated as an USB Keyboard, which uses the native PC Host HID driver,
as shown below. The USB Keyboard uses three keys(wakeup key, tamper key and user
key) 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 5 Human Interface Devices
::’:*J HID-compliant consumer control device
ﬂm HID-compliant consumer control device
5 HID-compliant system controller
£ USE Input Device
::’;:J USE Input Device
{2 USB Input Device

L3 USE Input Device
g |IDE ATASATAPI controllers
w ZZ Keyboards

Z= HID Keyboard Device
I Z= HID Keyboard Device I
DEMO Running Result

According to the VBUSIG bit in USBFS_GCCFG register, user can decide whether or
not to jump JP5 to USB_FS. Then connect the EVAL board to the PC through USB cable
to the USB_FS connector. After doing this, download the program
<28 USB_Device\HID_Keyboard> to the EVAL board and run. If you press the Wakeup
key, will output ‘b’. If you press the User key, will output ‘C’. If you press the Tamper key,
will output ‘a’.

If you want to test USB remote wakeup function, you can do as follows:

- Manually switch PC to standby mode

- Wait for PC to fully enter the standby mode
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5.28.2

- Push the Wakeup key
- If PC is ON, remote wakeup is OK, else failed.

MSC_Udisk

DEMO Purpose

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

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

MSC device will use a variety of transport protocols and command formats for
communication, so it need to choose the appropriate protocol and command format in
the realization of the 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.

In the workspace toolbar, user should select the project configuration,

In the keil4:

- GD324501_EVAL_USBFS: to configure the project for GD32F4501 devices using
USBFS peripheral

- GD324501_EVAL_USBHS (ULPI): to configure the project for GD32F450I1 devices
using USBHS peripheral

LOAD

Y% | | GD324501 EVAL_USEHS(L|=] 4% |

GD324501 EVAL USEFS
GD324501 EVAL USBHS(ULP

In the 1AR:
- USBFS: to configure the project for GD32F450I devices using USBFS peripheral
- USBHS: to configure the project for GD32F450I devices using USBHS peripheral

Workspace x

|USEFS -
USBFS

n

|2 GD324501_...

DEMO Running Result
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According to the VBUSIG bit in USBFS_GCCFG register, user can decide whether or
not to jump JP5 to USB_FS if user use USBFS core. Then connect the EVAL board to
the PC through USB cable to the USB_FS connector if user use USBFS core or the
USB_HS_ULPI connector if use USBHS core. After doing this, download the program
<28 USB_Device\MSC_Udisk> to the EVAL board and run. When the EVAL board
connect to the PC, you will find a USB large capacity storage device is in the universal
serial bus controller, and there is 1 more disk drives in the equipment manager of PC, as
shown below:

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

o 1032 Internal-5RAM USE Device

- 212000DMO01-1ERTE4 ATA Device

@ Display adapters

E‘Lg‘_, Human Interface Devices

g |DE ATASATAPI controllers

Z= Keyboards

}3 Mice and other pointing devices

1 Monitors

(£ Metwork adapters

K Portable Devices

‘? Ports (COM 8L LPT)

= Print queues

[ Processors

[ Software devices

4| 5ound, video and game controllers

< Storage controllers

3 Systern devices

w g Universal Serial Bus controllers

§ Generic USB Hub
§ Generic USE Hub
¥ Intel(R) USE 3.0 ektensible Host Controller - 1.0 (Microsoft)
¥ Standard Enhanced PClto USE Host Controller
¥ Standard Enhanced PCl to USE Host Controller

W USE Composite Device
W USE Mass Storage Device
iy USE Root Hub

§ USE Root Hub
¥ USE Root Hub (xHCI)

Then, after opening the resource manager, you will see more of the 1 disk, as shown in
the following diagram:
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5.29

5.29.1

~ Folders (6)

- Desktop ﬁ Documents ‘ Downloads
ﬁ Music == Pictures ﬁ Videos
~ Devices and drives (9)
winl10 (C:) WinXP (D:) System (E:)
iR _—
"y 73.0 GB free of 100 GB "y 77.4 GB free of 100 GB "y 23.0 GB free of 111 GB
Documents (F:) Officer (G:) Backup (H:)
|
"y 520 GB free of 321 GB "y 405 GB free of 521 GB "y 520 GB free of 321 GB
WinXP (1) Removable Disk (J:) Removable Disk (K]
| | |
"y 92.4 GB free of 100 GB "y 6.82 GB free of 7.48 GB Iy 139 KB free of 140 KB

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

USB_Host

HID Host

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learn to use the USBFS as a HID host

B Learn the operation between the HID host and the mouse device

B Learn the operation between the HID host and the keyboard device

GD32450I-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 to USB_FS and jump the JP17 to SDRAM. Insert the OTG cable to the
USB_FS port. Then, download the program <29 USB_Host\HID_Host> to the EVAL
board and run.

If a mouse has been attached, the user will see the information of mouse enumeration.
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First pressing the user key will see the inserted device is mouse, and then moving the
mouse will move the 'x' in the LCD screen and pressing the button will show the
magenta color rectangle in the LCD screen.

If a keyboard has been attached, the user will see the information of keyboard
enumeration.
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First pressing the user key will see the inserted device is keyboard, and then pressing
the keyboard will print the char of the button in the LCD screen.

5.29.2 MSC_ Host

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

GD32450I-EVAL board integrates the USBFS and USBHS module, and the modules
can be used as a USB device, a USB host or an OTG device. This demo mainly shows
how to use the USBFS or the USBHS as a USB MSC host to communicate with external
Udisk.

DEMO Running Result

Jump the JP5 to USB_FS and jump the JP17 to SDRAM.

Insert the OTG cable to the USB_FS port and choose the ‘GD324501_EVAL_Fullspeed’
project in the program <29 USB_Host\MSC_Host>, or insert the OTG cable to the
USB_HS_ULPI port and choose the ‘GD32450I_EVAL_Highspeed' project in the
program <29_USB_Host\MSC_Host>. Then download it 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.

50/ 51



=

GigaDevice

User Manual
GD32450I-EVAL

6 Revision history

Table 2 Revision history

Revision No.

Description

Date

1.0

Initial Release

Oct. 19, 2016
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