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1.

Summary

GD32A508Z-EVAL uses GD32A508ZET6 as the main controller. It uses GD-Link Mini USB
interface to supply 5V power. Reset, Boot, K2, LED, 12S, [2C-EEPROM, LCD, NAND Flash,
SQPI-Flash, USB, Ethernet and USART to USB interface are also included. For more details

please refer to GD32A508Z-EVAL-Rev1.0 schematic.

Function Pin Assign

Table 2-1. Function pin assignment

Function Pin Description
PG10 LED1
PG11 LED2
LED
PG12 LED3
PG13 LED4
RESET K1-Reset
PAO KEY_A
PC13 KEY_B
KEY PF13 KEY_C
PF14 KEY_D
PF15 KEY_Cet
PC2 ADCO01_IN12
ADC
PC3 ADCO1_IN13
DAC PA4 DAC_OUTO
PDO CANO_RX
CANO
PD1 CANO_TX
PE1 CAN2_TX
CAN2
PEO CAN2_RX
PA9 RS232_TX
USART
PA10 RS232_RX
PB6 12C0_SCL
12C
PB7 12C0_SDA
PB15 12S1_SD
PB13 12S1_CK
12S
PB12 12S1_WS
PC6 12S1_MCK
PF8 SQPI_CLK
PF6 SQPI_CSN
SQPI PFO SQPI_DO0O
PF4 SQPI_D1
PF2 SQPI_D2
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Function Pin Description
PF10 SQPI_D3
PD14 EXMC_DO
PD15 EXMC_D1
PDO EXMC_D2
PD1 EXMC_D3
PE7 EXMC_D4
PES8 EXMC_D5
NAND Flash PES EXMC_DS
PE10 EXMC_D7
PD11 EXMC_A16
PD12 EXMC_A17
PD4 EXMC_NOE
PD5 EXMC_NWE
PD6 EXMC_NWAIT
PD7 EXMC_NCE1
PD14 EXMC_DO
PD15 EXMC_D1
PDO EXMC_D2
PD1 EXMC_D3
PE7 EXMC_D4
PE8 EXMC_D5
PE9 EXMC_D6
PE10 EXMC_D7
PE11 EXMC_D8
LcD PE12 EXMC_D9
PE13 EXMC_D10
PE14 EXMC_D11
PE15 EXMC_D12
PD8 EXMC_D13
PD9 EXMC_D14
PD10 EXMC_D15
PE2 EXMC_A23
PD4 EXMC_NOE
PD5 EXMC_NWE
PG9 EXMC_NE1
PB11 RMII_TX_EN
PB12 RMII_TXDO
PB13 RMII_TXD1
Ethernet
PC4 RMII_RXDO
PC5 RMII_RXD1
PA7 RMII_CRS_DV
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Function Pin Description
PC1 RMII_MDC
PA2 RMII_MDIO
PB15 RMII_INT
PA1 RMII_REF_CLK
PA9 USB_VBUS
PA11 USB_DM
USB
PA12 USB_DP
PD13 USB_ID
3. Getting started
The EVAL board uses GD-Link Mini USB connecter to get power DC +5V, which is the
hardware system normal work voltage. A GD-Link on board is necessary in order to download
and debug programs. Select the correct boot mode and then power on, the LEDPWR will turn
on, which indicates the power supply is OK.
There are Keil version and IAR version of all projects. Keil version of the projects are created
based on Keil MDK-ARM 5.28 uVision5. IAR version of the projects are created based on IAR
Embedded Workbench for ARM 8.32.1. During use, the following points should be noted:
1. If you use Keil uVision5 to open the project. In order to solve the "Device Missing (s)"
problem, you can install GigaDevice.GD32A508 DFP.1.0.0.pack.
2. If you use IAR to open the project, install IAR_GD32A508_ADDON_1.0.0.exe to load the
associated files.
4. Hardware layout overview
4.1. Power supply
Figure 4-1. Schematic diagram of power supply
8V3rpy
+USV +5V U2 AMSI1117-3.3 TP +3v3 LEDPWR
Pl BVAPEAVX 3 [\, R7 A2
SMD1210P005TRLE, ELLL © 470Q  LEDOg03
T Tsovione ™
4.2. Boot option

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

4.4.

4.5.

LED

Figure 4-3. Schematic diagram of LED function

LEDL R LEDL PG10
44
LEDos03 4709
) LED2 Rz LED? PGIL
44
LeDosoz 4709
] LEDS R4 LED3 PGI2
44
Leposos 4709
LED4 R40
) 1€ R40 LED4 PGI3
e 470Q
| LED0603
Figure 4-4. Schematic diagram of Key function
K2
KEY A 1 » A o] 6 KEY Cet PA0___ KEY A
KEY B 2| g © pop |5 KEY D PC13___KEY B
KEvyc 3| N2 2D PF13___KEY C
\ 4 PF14 KEY D
KI-15065N-01 — PEI5 __ KEY Cet
GND
+3V3
. T .
R15 R16 R17 R36 R38
10KQ 10KQ 10KQ 10KQ 10KQ
KEY A KEY B KEY C KEY D KEY_Cet
c26 c29 C30 cat c43
—|_ 50V/0.1UF T 50V/0.1UF T 50V/0.1UF T 5OV/0.1UF —|_ 5OV/0.1UF
_L_
GND

ADC

Figure 4-5. Schematic diagram of ADC
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ADC

TP ADC_12
9 R10

4.6. DAC

Figure 4-6. Schematic diagram of DAC

DAC

GND
50V/0.01uF
C44
JP5
ADCOL_IN13 PC3 R41 2
DAC_QUT0O _PA4 1
DAC
4.7. CAN
Figure 4-7. Schematic diagram of CAN
Short P3(1,2) for EXMC function
Short P3(2,3) for CANO function CAN
P19 +5V
3 CANO_RX c33
PDO
21 EXMC_D2 [I- eno GND
— 50V/0.1uF U6 = P11
MHDR1X3 PDL CANO TX 1 [ o o] 8 a
PDO GND|||—2 VSS  GANM ——CANOH R19 5
Short P2(1,2) for EXMC function 3] VDb CANL |8 ___CANOL 1200
Short P2(2,3) for CANO function CANO RX 4 5 HEADER 2
P18 RXD Vio +3V3
3 CANO TX MCP2562F D-E/S
> PD1 C46
EXMC D3 GNDI|
MHDR1X3 50V/0.1uF
8V
c45
>—| |I- GND GND
50V/0.1uF us = P17
= AR ™o stev - R20 2
GND|||_ VSS  CANH 1200 1
3] VDb CANL 8 CcANaL
CANZ RX 4 por vio = 13v3 HEADER 2
2562F D-E/S

MCP:

GND'

c47
I—
50V/0.1uF
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4.8. USART

Figure 4-8. Schematic diagram of USART

USARTO To USB
+3V3 C16
CN1 ||.
1 us3
VBUS 5 D- D+ 1 10 50V/0.01uF
2 DD'\S 3 D+ D- 2 Bg_" R>\</§ 9 PA9 USARTO_TX
% o g '|| j, oD o 3 PAILD USARTO_RX
) GND —||I — RTS# vce ¢ +3V3
o —— CTS# TNOW ——
< c22
z CH340E
= 50V/0.1uF
gl
S Shield -2 =
Mini_USB C23] T,\lA3Q PA9 are AFI0, please referto USB schematic for right config
50V/4700pF
Figure 4-9. Schematic diagram of 12C
C27 +3V3
——
U4 50V/0.1uF GND| [RS8 ﬁ R9
1 8 _—
2 ﬁ‘{ VV?,F(,: 7 T TJawd4arxo
3 A2 scL 6 12C0_SCL__PB6
41 &N 3pA-S 12C0_SDA PB7
. AT24C02C-SSHM-T
GND
Figure 4-10. Schematic diagram of 12S
GND
12S T
R54
u10 E6 WK Lo
PBI5 1251 SD 1] son AoUTA—LC +3V3 C62 50V/0.1uF +[|| RS
LBls 122 K 21 sok - val— |I enD ! 4700
PB12 1251 WS 3] Rk oND—2 16V/3.3UF AVX
PC6 1251 MCK 4 7 E7 RS6
MCLK AOUT] . —
51 vo FILTH— |—| |—| Rs7  470Q
o6 l», E8 Cs4344 l, E9 16V/3.3uF, AVX| | 10KQ
50V/0.lu{ ] 16V/10uF, AVX 16V/10UF AVX 1
= = GND
GND GND
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4.11.

4.12.

4.13.

SQPI

Figure 4-11. Schematic diagram of SQPI

SQP| Flash +3V3

+3V3
c2
|Ir oND

PEO SOPI_DO us 50V/0.1UF
PE2 SOPI D2 = 8
PF4 SOPL DL SOPIDL 2] 5o oo 7 SoPI D3
PF6 SOPLCSN sopi 2 3] 29 MO 6 soprcik
PE8 SOPLCLK 4 L SOPLDO

GND

PFI0  SOPI D3 EXD
GD25Q16

NAND

Figure 4-12. Schematic diagram of NAND

Nand Flash
PE
2 S wo 33 B
1 |—EXMC D EXMC Dzaa [ oo\ op] 12
EXMC D643 | |0c  vopa—2L
MHDR1X3 “EXMC D542 | e 2 c4 c25
EXMC D441 13 50V/0.1uf  50V/0.1uF
=0 = 104 Vssi
P: EXMC D832 ] | 5o vea]—36
g BN EXMIC D231 | |- 1 L
i EXMC D2 EXMC D130 | | of = END
— EXMC D02 | |50 GND
MHDR1X3 +3V3 . RA9 10KQ
EXMC AL86 | Whl—L2 13V3
EXMC ALT7 |+~ RBI—Z
R5 EXMC_NWE | % R51
10K EXMC NOB | — 1+ +3v3
EXMC NCBl| £ 10KQ
GDIFU1GBF2A
—ANM
P22
EXMC_INT1 HEADER 3
EXMC_NWAIT

LCD

Figure 4-13. Schematic diagram of LCD
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LCD oND

+3v3 P21 =
EXMC DO : : EXMC DL
EXMC D2 : . EXMC D3
EXMC D4 > s EXMC D5
EXMC Db vog EXMC D7
EXMC D8 T EXMC D9
EXMC D10 Loz EXMC D11
EXMC D12 Bou EXMC D13
EXMC D14 L b EXMC D15
EXMC NEL EXMC_AZRS

EXMC_NWE EXMC_NOE

NRST BackLight
PA6 sPoMIO | 2 % TP_INT PG5 | *3V3
PA7_SPI0_MOSL

PAS SPIOCLK | 50 &
PG4
A p—
R52 LCD
10KQ
+3V3

4.14. Ethernet

Figure 4-14. Schematic diagram of Ethernet

Y
T G4 SOVI0.1uF
P10 P4 P15 P16 L s Rl []R22 1
1]_usiso T]_ts1 ek 1]tz ws 7]_spio mosi Sviowr Ll 990 [ 2990
3[—eeis 3[pais p —svs F— R23 [ R24 [ R25 [] R2b
—Rwicmr | j[Rwicxe| 3_Rmimxoo | 3 RMI_CRS DV 49.90] 990 2609 ] 2401
HEADER 3 HEADER 3 HEADER 3 HEADER 3 = = e
GND GND .
™+
u | | ]
B11 X EN RMIL TX_EN RP2 X Do Iy —2 o
BI2 TXD0 RMII_TXDO = TXD.0 RD- 3 13
B13 MIL_TXD1 RMII_TXDI T D1 RD. L RD+
e o1 % ™2 Ne— S
5 TRS DV BQ =B TXD_3/SNI_MODE NCl— 6! ro.
3 RP3 NCH—
e 2 00 MR A
EEZ—RMILID VIR CReN] RXD_UPHYAD? NC—EX 14
PBLS  RMILINT %53 XD 2PHYADS 0
AL REF_CLK o7 v X% RXD_3PHYAI -
3 ET) %44 RX_ERIMDIX_EN 2| o,
22kQ RX_DV/MII_MODE =
RMI MODE ] ™ . o
R28
4 coupHvaD
15KQ —4J  CRSICRS_DVILED_CFG HRI11105A
RMILMDC 3
MbC
RMI_MDIOQ. 1 MDIO LED _SPEED/A)
ARST LED_ACTICOLIAN_{
RMIINT va| (= ava
PWR_DOWN/INT NG 2
- Nl
2 |
AVDD: { wava
x2 10VDD:
BMI_REF QLK X1 10VDD: ;ﬁ B L ca 1 czm
EILREI N2 50Vi0, 1ué ] 50Vi0. 1ué 50V/0.1uF
3
. RBIAS N
£V PFEIN 106ND—2L
PFBINL 10 =
¥ PFBOUT DeN— o
i XOT5-50MHz DPESBIECVY L
SoVOIE L ND
GND

4.15. USB

Figure 4-15. Schematic diagram of USB

13/44



GigaDevice

User Guide

GD32A508Z-EVAL

4.16.

4.17.

USARTO TX

PA9

USB

uUSB

Short JP13(1,2)for USARTO function
Short JP13(2,3)for USB function

VBUS

JP13

1
2
3

HEADER 3

Q258550

E4 16V/1QuF, AVX

:
=i oo
1
2
3
4

CN3
PA9  USB VBUS
PAIL_USB DM ___R&2,— 722R |\:;/r3|us
PA12 USB DP___ R43—— 22R 2
— DP E
— D 3
[ | e\ 3
e a
- <
GND £
s
CD‘
6 3
Shield
R46  OTG
mme
cs0
50V/4700pF
Extension
Figure 4-16. Schematic diagram of Extension
Extension Pin
JP6 JP7 JP8 JP9
PE: PE3 PA3 PA4 PB12 PB13 PA14 PA1S
PE4 a 2 PES PAS a 2 PA6 PB14 a 2 PB15 PC10 a 2 PC11
bE 3 4 , A7 3 4 56 5 3 4 PC1D 3 4 P
B= 5 6 sciz 1 VBAT b 5 6 ber D 5 6 PDIL = 5 6 Eop
7 8 = 7 8 7 8 7 8
PC15 9 10 P PB1 9 10 PB2 PD12 9 10 PD13 PD: 9 10 PD4
BE BE PELL BE PO P15 5 5
= n 1w S EEs 1n 12 =T e 1n 12 e FD7 1n 12 EGi
= B3 1 = e 13 14 Ten be 13 14 P &M 13 14 o
= 15 16 = ST 5 16 E7 e 16 26 C 5 16 bols
= 17 18 TEm P 7 B T e 17 18 B oL 17 18 oy
19 20 19 20 19 20 19 20
IN 21 2 QSC ouT PE10 21 2 PE11 PC7 21 2 PC PB3 21 2 PB4
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Figure 4-17. Schematic diagram of GD-Link
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4.18. MCU

Figure 4-18. Schematic diagram of MCU
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5.

5.1.

5.1.1.

5.1.2.

5.2.

5.2.1.

5.2.2.

Routine use guide

GPIO_Running_LED

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

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

GD32A508Z-EVAL-V1.0 board has five user keys and four LEDs. The keys are KEY_A,
KEY_B, KEY_C, KEY_D and KEY_Cet. The LEDs are controlled by GPIO.

This demo will show how to light the LEDs.

DEMO running result

Download the program < 01_GPIO_Running_LED > to the EVAL board, four LEDs can light
cycles.

GPIO_Key_ Polling_mode

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

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

GD32A508Z-EVAL-V1.0 board has five user keys and four LEDs. The keys are KEY_A,
KEY_B, KEY_C, KEY_D, and KEY_Cet. The LEDs are controlled by GPIO.

This demo will show how to use the KEY_Ato control the LED2. When press down the KEY_A,
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 LED2.

DEMO running result

Download the program < 02_GPIO_Key_Polling_mode > to the EVAL board, press down the
KEY_A, LED2 will be turned on. Press down the KEY_A again, LED2 will be turned off.
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5.3.

5.3.1.

5.3.2.

5.4.

5.4.1.

5.4.2.

EXTI_Key Interrupt_mode

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

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

GD32A508Z-EVAL-V1.0 board has five user keys and four LEDs. The keys are KEY_A,
KEY_B, KEY_C, KEY_D, and KEY_Cet. The LEDs are controlled by GPIO.

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

DEMO running result

Download the program < 03_EXTI_Key_Interrupt_mode > to the EVAL board, LED2 is turned
on and off for test. When press down the KEY_B, LED2 will be turned on. Press down the
KEY_B again, LED2 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, connect serial cable to
USARTO and jump JP13 to USART. Firstly, all the LEDs are turned on and off for test. Then,
this implementation outputs “USART printf example: please press the KEY_B” on the
HyperTerminal using USARTO. Press the KEY_B, the LED1 will be turned on and serial port
will output “USART printf example”.

The output information via the HyperTerminal is as following:

USART printf example: please press the KEY_E

USART printf example
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5.5.

5.5.1.

5.5.2.

5.6.

5.6.1.

5.6.2.

USART_HyperTerminal _Interrupt

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

B Learn to use the USART transmit and receive interrupts to communicate with the
HyperTerminal.

DEMO running result

Download the program <05 USART_HyperTerminal_Interrupt> to the EVAL board, connect
serial cable to USARTO and jump JP13 to USART. Firstly, all the LEDs are turned on and off
for test. Then, the USARTO sends the tx_buffer array (from 0x00 to OXFF) to the hyperterminal
and waits for receiving data from the hyperterminal that you must send. The string that you
have sent is stored in the rx_buffer array. The receive buffer have a BUFFER_SIZE bytes as
maximum. After that, compare tx_buffer with rx_buffer. If tx_buffer is same with rx_buffer,
LED1, LED2, LED3, LED4 flash by turns. Otherwise, LED1, LED2, LED3, LED4 toggle
together.

The output information via the HyperTerminal is as following:

0o 01 02 03 04 05 08 OF 03 09 04 OF OC OD OE OF 10 11 12 13 14 15 16 17 18 19 14
1E 1IC 1D 1E 1F 20 21 22 23 24 25 26 27 28 20 24 2B 2C 2D 2E 2F 30 31 32 33 34 35
36 37 35 39 3a 3B 3C 3D SE SF 40 41 42 43 44 45 46 47 45 49 44 4F 4C 4D 4E 4F B0
51 B2 B3 B4 BE B5 B7 B3 B9 BA 5E 5C 5D BE &5F 60 61 62 63 64 65 56 67 68 59 64 6B
GC 60 6E 6F 7O Y1 72 73 74 75 76 77 78 7Y VA VE FC YD YE TF 80 851 52 53 54 55 56
o7 85 89 8a 8B 8C 8D 8E SF 90 91 92 93 94 95 95 97 95 99 94 B OC 50D SE SF A0 Al
A7 AT A4 AR AR AT AT AD A4 AF AC AT AE AF BO Bl B2 ES B4 BS BS BV B3 B9 BA BB EC
ED BE BFCOC1 C2 C3C4 CH C6 CY CEC® CACE CC CD CECF DO D1 D2 03 D4 D5 D& D7
D05 D9 Da DB DC DD DE DF EO0 E1 EZ E3 E4 Eb E6 EY ES E9 Ea EB EC ED EE EF FO F1 F2
F3 F4 F& F5 F7 F5 F2 FA FE 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, connect serial cable to
USARTO. Firstly, all the LEDs are turned on and off for test. Then, the USARTO sends the
tx_buffer array to the hyperterminal and waits for receiving data from the hyperterminal that
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5.7.

5.7.1.

5.7.2.

you must send. The string that you have sent is stored in the rx_buffer array. The receive
buffer have a BUFFER_SIZE bytes as maximum. After that, compare tx_buffer with rx_buffer.
If tx_buffer is same with rx_buffer, LED1, LED2, LED3, LED4 flash by turns. Otherwise, LED1,
LED2, LED3, LED4 toggle together.

The output information via the HyperTerminal is as following:

00 01 02 03 04 05 05 OF 0F 09 04 OB OC 0D OE OF 10 11 12 13 14 15 16 17 18 19 14 1B
IC 1D 1E 1F 20 21 22 23 24 25 26 27 23 29 Z& 2B 2C 2D ZE ZF 30 31 32 33 34 35 36 37
38 39 3A 3B 3C 3D 3E SF 40 41 42 43 44 45 46 47 45 49 44 4F 4C 4D 4E 4F B0 51 BZ B3
b4 BB B BY BS &Y Ba BE BC BD BE &F 60 61 62 63 64 65 66 67 65 69 64 6B 6C 50 5E 6F
mTFl V2 T3 74TE TS TT TS T VA YE FC YD VE VF 80 81 82 85 84 85 56 57 58 59 SA 9B
gC 80 8E 8F 20 91 92 93 94 95 96 97 593 99 94 98 9C 9D 9E 9F AD Al A2 AT Ad BB AG AT
AS AS AN AR AC AD AE AF EO E1 BZ B3 B4 BS Be BY BS BY BA BB EC ED EE EF CO C1 CZ C3
C4 C&E Ce CY C5 CY CA CB CC CD CE CF DO D1 D2 D3 D4 D& D& DV IS DY DA IE DC DD DE DF
Ed E1 E2 E5 E4 E5 E5 EV ES EY EA EE EC ED EE EF FO F1 F2 F3 F4 F5 Fo F7 F3 F2 FA FB
FC FD FE FF

ADC_Temperature_Vrefint

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

B Learn to use the ADC to convert analog signal to digital data
B Learn to get the value of inner channel 16(temperature sensor channel) and channel 17
(Vrefint channel)

DEMO running result

Download the program <07_ADC_Temperature_ Vrefint> to the GD32A508Z-EVAL-V1.0
board. Connect serial cable to USARTO, open the HyperTerminal.

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

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

5.8.1.

5.8.2.

the temperature data is 29 degrees Celsius
the reference voltage data is 1.200%

the temperature data is 30 degrees Celsius
the reference voltage data is 1.203V

the temperature data is 29 degrees Celsius
the reference voltage data is 1.201V

the temperature data is 29 degrees Celsius
the reference voltage data is 1.202V

the temperature data is 29 degrees Celsius
the reference voltage data is 1.202V

the temperature data is 29 degrees Celsius
the reference voltage data is 1.202V

ADCO_ADC1 Follow _up_mode

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

B Learn to use the ADC to convert analog signal to digital data
B learnto use ADCO and ADC1 follow-up mode

DEMO running result

Download the program <08_ADCO_ADC1_Follow_up_mode> to the GD32A508Z-EVAL-V1.0
board. Connect serial cable to USARTO, open the HyperTerminal. PC2 and PC3 pin voltage
access by external voltage.

TIMER1_CH1 is the trigger source of ADCO and ADC1. When the rising edge of
TIMER1_CH1 coming, ADCO starts immediately and ADC1 starts after a delay of several ADC
clock cycles. The values of ADCO and ADC1 are transmitted to array adc_value[0] and
adc_value[1] by DMA.

When sampling the first channel of ADCx (x=0,1), the value of the ADC1 conversion of PC3
pin is stored into the high half word of adc_value[0], and after a delay of several ADC clock
cycles the value of the ADCO conversion of PC2 pin is stored into the low half word of
adc_value[0]. When sampling the second channel of ADCx (x=0,1), the value of the ADC1
conversion of PC2 pin is stored into the high half word of adc_value[1], and after a delay of
several ADC clock cycles the value of the ADCO conversion of PC3 pin is stored into the low
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 adc_value[0] is 00040711
the data adc_value[1] is 070C0003

the data adc_value[0] is 00000713
the data adc_value[1] is 07040000

the data adc_value[0] is 00060713
the data adc_value[1] is 07040000

the data adc_value[0] is 00030715
the data adc_value[1] is 070C0000

the data adc_value[0] is 00030710
the data adc_value[1] is 07000000

the data adc_value[0] is 00000711
the data adc_value[1] is 070C0006

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

Download the program <09 ADCO_ADC1_Regular_Parallel_mode> to the GD32A508Z-
EVAL-V1.0 board. Connect serial cable to USARTO, open the HyperTerminal. PC2 and PC3
pin connect to external voltage input.

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 sampling the first channel of ADCx (x=0,1), the value of the ADCO conversion of PC2
pin is stored into the low half word of adc_value[0], the value of the ADC1 conversion of PC3
pin is stored into the high half word of adc_value[0]. When sampling the second channel of
ADCx (x=0,1), the value of the ADCO conversion of PC3 pin is stored into the low half word
of adc_value[1], the value of the ADC1 conversion of PC2 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 ADCA1
stored in adc_value [0] and adc_value [1].

22/44



&

GigaDevice

User Guide
GD32A508Z-EVAL

5.10.

5.10.1.

5.10.2.

5.11.

5.11.1.

the data adc_value[0] is 00000714
the data adc_value[1] is 07140000

the data adc_value[0] is 00050714
the data adc_value[1] is 07160000

the data adc_value[0] is 00040711
the data adc_value[1] is 07130000

the data adc_value[0] is 00000715
the data adc_value[1] is 07130001

the data adc_value[0] is 00000715
the data adc_value[1] is 07130002

the data adc_value[0] is 000B0713
the data adc_value[1] is 07130000

ADC_Channel_Differential_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 ADC channel differential mode

DEMO running result

Download the program <10_ADC_Channel_Differential_mode > to the GD32A508Z-EVAL-
V1.0 board. Connect serial cable to USARTO.

Software is the trigger source of ADCO, and the continuous function is enabled. ADCO_IN12
(PC2) is configured in differential input mode. The difference voltage between ADCO_IN12
(PC2) and ADCO_IN13 (PC3) is transmitted to array adc_value by DMA. When the program
is running, HyperTerminal displays the value of adc_value and the difference value of voltage.

fxptddk  Charnmel IN12 differential mode sk
ADCO sampling data = 0x00a0
ADCO sampling veltage = —3. 300V

DAC_Output_Voltage Value

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

B Learn to use DAC to output voltage on DACO_OUTO output
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5.11.2.

5.12.

5.12.1.

5.12.2.

DEMO running result

Download the program <11_DAC_Output_Voltage Value> to the EVAL board and run.

Firstly, all the LEDs will turn on and turn off for test. And then the digital value 0x7FFO, which
should be 1.65V (VREF/2), would be output on PA4.

The voltage on PA4 can be observed through the oscilloscope.

12C_EEPROM

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

B |earn to use the master transmitting mode of 12C module
B |earn to use the master receiving mode of 12C module
B |earn to read and write the EEPROM with 12C interface

DEMO running result

Download the program <12_12C_EEPROM?> to the EVAL board and run. Connect serial cable
to USARTO, jump JP13 to USART, then 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 "I12C-AT24C02
test passed!" and the four LEDs lights flashing, otherwise the serial port will output "Err:data
read and write aren't matching." and all the four LEDs light.

The output information via the serial port is as following.
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5.13.

5.13.1.

5.13.2.

I2C-24C02 configured. ..

The T7C i= hardware interface
The speed iz 400K
ATZ4C02 writing. .

000
0x10
0x20
030
040
0250
050
070
050
000
Oz A0
0xE0
0xCO
000
0xEQ
0xFO

0=01
0x11
0x21
0x31
0x41
0x51
0x61
0x71
0x51
0=91
OxAl
0=xzE1
0=C1
0=D1
0=zE1
0=zF1

0x02
0xlz
0x22
Ox32
Q42
0x52
OxBZ2
0xTZ
0x52
x99z
Ox A2
0xB2
0xCz
0xD2
0xE2
0xFz

0x03
0x13
0x23
0x33
Oxd3
0=53
O=E3
T3
O3
0x93
Oz
0xE3
0xC3
0xD3
0xE3
0xF3

ATZ4C0Z reading. .

000
0x10
0x20
030
040
0x50
0x60
0x7T0
0x20
090
Oz
OxEB0
0:xC0
0x00
0xE0
0xF0

0=01
Ox11
0x21
0231
Ox41
0x51
0xz61
0=x71
0=x51
0=91
Ox4l
0xE1
0=C1
0=01
0=xE1
0=zF1

0x02
0x1Z2
0x22
0x32
0x42
0x52
0xB2
0x72
0xa82
0x92
Qb
0xBZ
0xCZ
0xDZ
0xEZ
0xFz

003
0:x13
0223
033
043
0x53
0x63
0x73
0x83
093
Oz b3
0:xB3
003
003
0:E3
0xF3

Oxz04
Ox14
0x24
034
044
0x54
Ox64
0xT4
054
094
Oxhd
OxE4
0xC4
0=D4
0zE4
0xF4

0=z04
Ox14
0x24
0x34
Ox44
0x54
Oxz64
074
0x54
094
Oxad
0xE4
0=xC4
0=x04
0xE4
0xF4

I2C-ATZ24C02 test paszsed

0x05
0x15
0x25
0x35
D45
0=55
O=E5
0TS
OE5
0x95
Oz kS
0xES
0xCS
0xI5
0xES
0xFS

005
0:x15
0225
0235
045
0x55
0x65
0x75
0x85
095
OxpS
0BS5S
005
005
0:ES
0xF5

006
0xl6
0x26
0x36
Q46
056
OzxBE
OxTE
Ox56
0x96
Oz Ab
0xB6
0xCE
0xDE
0xE6
0xF&

Q=06
0x16
0x26
0x36
0x46
0x56
0zB6
0xTE
0z86
0=x96
Oz G
0xBE
0xCE
006
0xER
0xF&

0=07
0=17
=27
037
D47
0=57
0=67
07T
0587
0=97
OxAT
0=B7T
0=CT
0=D7
0=ET
0=F7

007
017
027
037
O=4T
0=57
=67
0=T7
0=57
097
QAT
0xET
0=CT
007
0=ET
0=FT

0x08
0xig
0x28
0x38
Qx4
055
OxB5
OxTS
0x55
x93
Oz
0xES
0xCa
0xDE
0xES
0xF&

008
0x158
0x28
0x35
0x45
0x58
0zB5
0=xT8
0=z88
098
Oz nd
0xBS
003
0D
0=zES
0xFd

0=09
0=x19
0=29
039
0449
0=x59
0=x69
079
059
0x99
OxA9
0=E9
0=C9
0=D9
0=E9
0xF43

009
0=x19
029
039
0x449
0x59
0=x649
0=T9
0=x59
099
I
0xE9
0=C9
009
0xE9
0xF43

Ox04 0x0B
Oxlh 0x1B
O0x2h 0xZB
Ox3h 0x3B
Ozx4h Ox4B
058 OxSE
OxEh 0xBE
0xTh OxTE
Ox8h 0xS5E
0x94 0x9E
Ozih DxAB
0xEB& 0xEBE
0xCh 0xCE
0xDs 0xD0B
0xE& 0xEB
0xFh OxFB

Ox04 0x0B
Oxlh Ox1E
OxZh OxZB
Ox34 0x3B
Ox4h OxdEB
0x54 Ox5B
OxBA OxBE
OxTh OxTE
Ox54 0xEB
Ox94 0x9E
Ozt OxaB
OxEA OxEEB
0xCh 0xCE
0xD4 0xDE
0xEh OxEB
0xFa OxFE

0x0C
0xiC
0x2C
0x3C
Ox4C
0=5C
OxBC
0=TC
Ox5C
0xac
Oz
OxEBC
0xCC
0xDC
0xEC
0xFC

0z0C
0x1C
0x2C
0x3C
Ox4C
0x5C
0xBC
0xTC
0xac
0z9C
Ozl
OxzBC
0xzCC
0xIC
0xEC
0xFC

0x0D
0x1D
0x20
0x3D
04D
050
050
0x7TD
050
0x90
O:xAT
0xED
0xCD
0xDD
0xED
0xFD

000
0x1D
0x20
0x30
0x4D
0x50
0xBD
0x7TD
0x=80
0x90
Ozl
0xED
0xCD
0x00
0xED
0xFD

0x0E
0x1E
0x2E
0x3E
Ox4E
0=5E
OxBE
OxTE
0x5E
0x9E
OxAE
0xBE
0xCE
0xDE
0xEE
0xFE

0z0E
0xz1E
0x2E
0x3E
0x4E
0x5E
0xBE
0xTE
0x8E
0x9E
OxiE
0xzEBE
0xzCE
0x=DE
0xzEE
0xFE

0x0F
0x1F
0xZF
0x3F
Ox4F
0x5F
0xBF
0xTF
0x5F
0x9F
OxAF
0xEF
0xCF
0xDF
0xEF
0xFF

0x0F
0x1F
0x2F
0x3F
0x4F
0x5F
0xBF
0xTF
0xaF
0x9F
Oz AF
0xEBF
0xCF
0xDF
0xEF
0xFF

SQPI_NorFlash

DEMO purpose

This demo includes the following functions of GD32 MCU:

DEMO running result

Learn to use the SQPI unit to read and write NOR Flash with the SQPI interface

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

Download the program <13_SQPI_NorFlash> to the EVAL board, the HyperTerminal software

can observe the operation condition and will display the ID of the flash, 256 bytes data which

25/44



&

User Guide

GigaDevice GD32A508Z-EVAL
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.”

5.14. 12S_Audio_Player

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

B Learn to use I12S module to output audio file

B Parsing audio files of wav format

GD32A508Z-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 128 interface of the board for audio output.

5.14.2. DEMO running result
Download the program<14_12S_Audio_Player>to the EVAL board, insert the headphone into
the audio port, and then listen to the audio file.

5.15. EXMC_NandFlash

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

u Learn to use EXMC control the NAND flash

5.15.2. DEMO running result

GD32A508Z-EVAL board has EXMC module to control NAND flash. Before running the demo,
JP13 must be fitted to USARTO, JP18 and JP19 must be fitted to the EXMC port, JP22 must
be fitted to the Nwait port. Download the program <15_EXMC_NandFlash> to the EVAL board.
This demo shows the write and read operation process of NAND flash memory by EXMC
module. If the test pass, LED2 will be turned on. Otherwise, turn on the LED3. Information via
a HyperTerminal output as following:
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5.16.

5.16.1.

5.16.2.

read HAND ID
Wand flash ID:0xzC8 0xF1l 0x:30 0x19

write data successfully!
read data successfully!

the result to access the nand flash:
access HAHD flash successfully!
printf data to

D200
015
DxZh
0=z 3F
OS54
069
0xTE
033
Oz
0:ED
002
0:ET
O:zFC

0=01
0x16
0xZE
Oz40
0255
Oz
0=TF
094
Qi8S
0xEE
I 1]
0xES
0xFD

0x02
Oxl1T
0xZC
Ox4l
Ox56
OxEE
Oxa0
095
Ozzhd,
0xEF
OzI14
OxES
OxFE

be read:

003
0x18
0xZ20
042
05T
0xBC
081
036
OxnE
0xC0
0:D5
0xEA
0xFF

D04
019
0:2E
D43
D55
1331
052
03T
Ozal
01
006
0:EE

005

Ox06

Oxld OxlE

0xZF
Oz44
Ox59
0xEE
O3
093
Oz AD
0xCZ2
Oz=I7
0xEC

0x30
045
Ox5h
OxBF
Ox34
0x99
OxAE
0xC3
0x=D5
OxED

=07
0x1C
31
Oz46
0=5E
=70
085

0=05
0x10
Ox3e
04T
0x5C
0=x71
056

DDA 0x0E

OxaF
0:C4

OxE0
0xCo

009
0x1E
Q33
Ox45
0x50
0xT2
05T
0=x4ac
0xE1
0xCh

0x09 OxDA OxDE
0xEE 0xEF 0xFO

D=0k
0x1F
Dw3d
049
0x5E
0xT3
[iEa]
%))
OxEZ
0=CT
0=IC
0xF1

0=0F
Oxz0
035
Ozcdh
0x5F
OxT4
[iE]
0x9E
OxE3
OxCE
0=IT
OxFz

0z0C Q=00
0x21 0xZ22
0x36 0x37T
Oxz4E Ox4C
0zE0 OxE1
0=z75 0xT6
Oz8h 0x5E
0xz9F OxAl
0xE4 0xBS
0xC8 OxCh
0xzDE 0xDF
0xF3 OxF4

0=0E
=23
]
0:c4D
OxB2
=TT
Ox=&C
Dzl
IS i]
0=CE
0=E0
0xF5

0x0F
024
039
0:4E
0263
078
05D
OzAZ
OxET
0xCC
0=E1l
0xF&

0x10
0xZ5
Ox34
Ox4F
OxB4
079
0x3E
OxAZ
0xBS
0xCD
OxE2
OxFT

=1l
OxZh
035
0=50
0xBS
OxTh
0x8F
Dt
0xE9
0xCE
0=E3
0xF5

012
Q2T
O30
051
13431
0xTE
O30
A5

Oxl13
028
030
0x=52
OxET
0x=TC
091
OxzAS

DxEA OxBE

0xCF
0:zE4

0xF3 0xFi OxFEB

0xD0
0xES

Ox14
Ox=8
0:x3E
0x53
0xB5
0xT0
Ox82
OxAT
0xEC
0xI1
0xE&

EXMC_TouchScreen

DEMO purpose

This demo includes the following functions of GD32 MCU:

Learn to use EXMC control LCD
Learn to use IO port to simulate SPI timing for controlling touch chip

DEMO running result

GD32A508Z-EVAL board has EXMC module to control LCD. Before running the demo, JP16
must be fitted to the SPIO port, JP18 and JP19 must be fitted to the EXMC port. Download
the program <16_EXMC_TouchScreen> to the EVAL board. This demo displays GigaDevice

logo and four green buttons on the LCD screen by EXMC module. Users can touch the green

button to turn on the corresponding LED on board, and then the color of button you had

touched will change to red.
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5.17. CAN
5.17.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learnto use CANO and CANZ2 to realize CAN communication.
B Learn to use USART module to communicate with the HyperTerminal.
5.17.2. DEMO running result

Jump the JP18, JP19 to CANO with the jumper cap. Connect L pin to L pin and H pin to
H pin between JP11(CANO) and JP17(CAN2) on board for sending and receiving frames.
Use a jumper cap to jump JP13 to USARTO0.Use GD-Link power supply(5V). Download
the program <17_CAN_Network> to the EVAL board, and connect serial cable to
USARTO. When user press the KEY_B, the frames are sent through CANO and the data
are printed. When the frames are received by CAN2, the data of receiving will be printed
and the LED2 will toggle once. The output information via the serial port is as following.
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5.18.

5.18.1.

5.18.2.

5.19.

5.19.1.

CAHD transmit data: a0 al a2 a3 ad ab af a7
CAHZ receive data: al al af a3 ad ah af af

communication test between CAND and CANZ, please press EEYT B kew to start!

RCU_Clock_Out

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

B Learnto use GPIO control the LED
B |earn to use the clock output function of RCU
B Learn to communicate with PC by USART

DEMO running result

Download the program <18_RCU_Clock_Out> to the EVAL board and run. Connect serial
cable to USARTO, 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 KEY_D. After pressing, the corresponding LED will be turned on and HyperTerminal will
display which mode be selected. The frequency of the output clock can be observed through

the oscilloscope by PAS8 pin.

Information via a serial port output as following:

f=——= Gigadevice Clock ocutput Demp ———————/
press key I to select clock output source

CE_OUTO: swstem clock

CE_OUTO: TRCSM

CE_OUTO: HETAL

CK_OUTO: CEPLL_DITVE

CE_OUTO: CEFLLL

CE_OUTO: CEIRC45M

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

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

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

5.19.2. DEMO running result
Download the program <19 _CTC_Calibration> to the EVAL board and run. If the clock trim is
OK, LED2 will be on. Otherwise, LED2 will be turned off.

5.20. PMU_Sleep Wakeup

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

B Learn to use the USART receive interrupt to wake up the PMU from sleep mode.

5.20.2. DEMO running result
Download the program < 20_PMU_Sleep Wakeup > to the EVAL board, connect serial cable
to USARTO. After power-on, all the LEDs are off. The MCU will enter sleep mode and the
software stops running. When the USARTO receives a byte of data from the HyperTerminal,
the MCU will wake up from a receive interrupt. And all the LEDs will flash together.

5.21. RTC_Calendar

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

B Learnto use RTC module to implement calendar function
B Learn to use USART module to implement time display
5.21.2. DEMO running result

Download the program <21_RTC_Calendar> to the EVAL board and run. Connect serial
cable to USARTO, open the HyperTerminal. After start-up, the program will ask to set the time
on the HyperTerminal. The calendar will be displayed on the HyperTerminal.
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5.22.

5.22.1.

5.22.2.

5.23.

5.23.1.

5.23.2.

Qo
oo
Qo
oo
Qo
oo
Qo
oo
Qo
oo

—————————————— Time Settings
Fleasze Sat
Flease Set
Fleasze Sat

Time:
Time:
Time:
Time:
Time:
Time:
Time:
Time:
Time:
Time:

o0
oo
o0
oo
o0
oo
o0
oo
o0
o0

Thiz iz a RIC demo......
Thiz iz a BIC demo!

EIC not wet configured. ..
ETC configured. ..

Hours: 0O
Mimmtes: 0
Seconds: 0 Time: 00:00:00
oo

01

oz

03

04

05

0g

o7

03

09

-

m

SHRTIMER_TIMER_Breath LED

DEMO purpose

This demo includes the following functions of GD32 MCU:

B learnto use TIMER and SHRTIMER output PWM wave

B Learn to update channel value

DEMO running result

Use the DuPont line to connect the TIMERO_CHO (PA8) and LED1 (PG10). Use the DuPont
line to connect the SHRTIMER_STOCH1 (PA9) and LED2 (PG11). Then download the
program <22_SHRTIMER_TIMER_Breath_LED> to the EVAL board and run. PA8 should not

be reused by other peripherals and JP13 do not use jumper caps.

When the program is running, you can see LED1 and LDE2 lighting from dark to bright

gradually and then gradually darken, ad infinitum, just like breathing as rhythm.

TMU _calculation

DEMO purpose

This demo includes the following functions of GD32 MCU:

B Learn to use TMU operation mode for calculation
B Learnto use USART module to communicate with the HyperTerminal

DEMO running result

This demo is based on the GD32A508Z-EVAL-V1.0 board, download the program
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<23 _TMU_calculation> to the EVAL board. In this demo, the operation mode of the TMU is
configured as mode 0. Use the HyperTerminal to enter the value (the decimal part is 8
significant digits), the value is between -1 and 1. The output value calculated by the TMU
follows the IEEE 32-bit single-precision floating-point format. If there is no overflow event in
TMU, read the output data and light LED3 and LED4, otherwise light LED1 and LEDZ2. If no
error occurs, the TMU calculation result is printed through UASRTO.
TMUI Caculation Test
Fleaze input anw value betwesn — 1 and 1:
The TMU caloulation 1s=:
. 253185005
5.24. ENET
5.24.1. FreeRTOS_tcpudp

DEMO purpose

This demo includes the following functions of GD32 MCU:

Learn to use Lwip stack

Learn to use FreeRTOS operation system

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

Learn how to realize a tcp client

Learn how to realize a udp server/client

Learn how to use DHCP to allocate ip address automatically

This demo is based on the GD32A508Z-EVAL-V1.0 board, it shows how to configure the enet
peripherals to send and receive frames in normal mode and use Iwip tcp/ip stack to realize
ping, telnet and server/client functions.

JP10, JP14, JP15, JP16 must be fitted. JP13 jump to UsartO0.

It is configured in RMII mode, and 25MHz oscillator is used, the system clock is configured to
180MHz.

This demo implements 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
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the name(should input enter key) to server.

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

3) udp application. Users can link the eval board with 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 GD32A508Z-EVAL-V1.0 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:

FIEIR S

3=kt :
() thivzem |Rrss |

TEE Cient =] [2020-07-01 17:32505041# REGY ASCID
(23 m3E F 4 4t

192.168.56.60

(3) mEENRO

8000 == GD32 ==
@ HF == Telnet SUCCESS==
Hias Hello. What is your name?
(¢ ASCIT (" HEX [2020-07-01 17:325 1 850]# SEND ASCID
v $ZEEEAET GDMGU

T ke ¢
I~ HBiEEE

[~ EEERKRT
EfkIn  EHpsiu GigaDevice [8000] PORT Hello

[2020-07-01 17:32:52.0511#% RECY ASCII>
RERE GDMGU

(¢ ASCIT (" HEX
Iv BEhiRiTis X
v AT{ES BEhEE -
CegsEeRE |

- aRamg | DERE | T ER L ER
~ & 40 ns | [V
wiEEY mek

[2020-07-01 17:32:51.852]# RECY ASCID

Using Network assistant software, configure the pc side to tcp server, using 10260 port, and
when send something through the assistant, users can see the echo reply from the client:
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TRERE
(1) thigea

TCP Server

(2) A E Y HhE

(3) FMEHFKA
10260

@ %R

BeE
(¢ ASCII (" HEX
v BESERET
e e
I EREEE
I ERERRET
BT EE

I192.1 £8.56.158 ¥ ]

| BEEE | me |

GDMCU

GDMCU

EERE

(¢ ASCIT (" HEX

v BahitiE X
v ATES BahEIE
I~ BabkiEfely
I {TH SRR,
I~ &R 40 ns
ey Fos

[2020-07-01 17:34:52570]# RECY

[2020-07-01 17:34:43.627]# Client 192.168.56.60:10260 gets online

[2020-07-01 17:34:52.570]# SEND ASCI TO ALL>

SCIL FROM 192.168.56.60 :10260>

HiRRE l F iR | Al Connections (1) v| « @i F I ¢ B L AR

GDMCU

Rix

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:

REE
(1) thixzea
UDP v

(2) FHE Y hk

192.168.56.158 e

(3) FMEHKD

1025

RE
 ASCII (" MEX
v $REERET
I™ B EIHRT

I~ EEERKET

RERE

(¢ ASCIT (" HEX

v Bahiiis S
v aTiE£BzhEE
[~ BahkiEfisf
I TH3HER.
[~ {EIFEEA| 40 ns
ey Eoei

@ %A

I~ BEEER ..

posiLAGIRE ) el

| SRR | mes |

GDMCU

[2020-07-01 17:35:3

GDMCU

[2020-07-01 17:35:38.243]# SEND ASCI TO 192.168.56.60 :1025>

8.244]# RECY ASCII FROM 192.168.56.60 :1025>

SRR | mRREN [1921685660105 | < &g | § &R L AR

GDMCU

Rix

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.
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5.24.2.

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

This demo is based on the GD32A508Z-EVAL-V1.0 board, it shows how to configure the enet
peripherals to send and receive frames in normal mode and use Iwip tcp/ip stack to realize
ping, telnet and server/client functions.

JP10, JP14, JP15, JP16 must be fitted. JP13 jump to UsartO.

It is configured in RMIl mode, and 25MHz oscillator is used, the system clock is configured to
180MHz.

This demo realizes three applications:

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

2) tcp client application, the eval board acts as tcp client. Users can link the eval board
client with the server, using 10260 port. Users can send information from server to client, then
the client will send back the information. If the server is not online at first,or is break during
process, when the server is ready again, users can press KEY_B 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 GD32A508Z-EVAL-V1.0 board, or
server according to the actual net situation from the private defines in main.h.

DEMO running resulit
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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:

PERRE
(1) thigea

TCP Client v

192.168.56.60 v

(3) mEENRO
8000

ERE
& ASCIT (" MEX
V $ZEEERET
I Bk=EMRT
I~ R ER
I EEREERET

BERE

(¢ ASCIT (" HEX

v BEh@TE X
v ATES BEhEIZE
[ BehaiEfsi
I {IHEERE. .
[~ EIFEEA[ 40 ns
ey R

@ 57

E= G AU ) el

| BiEEE |mps |

[2020-07-01 17:32:50 504]# RECY ASCID

== GD32 ==
== Telnet SUCCESS==
Hello. What is your name?

[2020-07-01 17:32:51.850]# SEND ASCID
GDMCU

[2020-07-01 17:32:51.852]# RECY ASCID

GigaDevice [8000] PORT Hello
[2020-07-01 17:32:52.051]# RECY ASCII>
GDMGU

Goicy

¢ AR L AR

Rix

Using Network assistant software, configure the pc side to tcp server, using 10260 port, press

the KEY_B key, and when send something through the assistant, users can see the echo

reply from the client:

PEERE
(1) thigzesl

(2) A E Y HhE
19216656158  ~
(3) FMEH®O

10260

@ %R
BRE
(¢ ASCIT (" HEX
v HESERET
I HEaERT
I BRREE
 BERkRET

S

(¢ ASCIT (" HEX

v BEhRRTE
v ATESBENERE
[~ BEhkEhas
I~ {IFXHEHRE. ..
I~ &R 40 ns
e

posiihaGIREis e cild

| BEEE | me |

[2020-07-01 17:34:43.627]# Client 192.168.56.60:10260 gets online

[2020-07-01 17:34:52570]%# SEND ASCI TO ALL>
GDMCU
[2020-07-01 17:34:52570]# RECY ASCI FROM 192.16856 60 :10260>
GDMCU
LT
K
HiRRE l F iR | Al Connections (1) v| « @i F I ¢ Eg L #ER
GDMCU
Rik

Using Network assistant software, configure to use udp protocol, using 1025 port, and when
send something through the assistant, users can see the echo reply from the board:
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PIERIRE HiEAE :
(1) thigzeal |Rrst |

LDE :I [2020-07-01 17:35:38.243]%# SEND ASCI TO 192.168.56.60 :1025>
(2) FE Y ht GDMCU

192.168.56.158

[2020-07-01 17:3
(3) FMEN KO GDMGU

1025

@ %A
#RE
(¢ ASCIT (" HEX
v #ZEFEAER
[~ B=BshiRiT <
[ BdEmES . .
[~ BEEERER
EiikR e
EERE
(¢ ASCIT (" HEX
v BahEiTiE X
v ATESBEh[EIZE e
[~ BahREtaief e T -
- TR AAEE. . HiEEE | mREN 121685660105 | «FiR | § AR L ER
a0 ns |
i

244]# RECVY ASCI FROM 192.168.56.60:1025

Rix

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

Raw_webserver

DEMO purpose

This demo includes the following functions of GD32 MCU:

Learn to use Lwip stack

Learn to use raw API to handle with a task

Learn how to realize a web server

Learn how to use a web server to control LEDs

Learn how to use a web server to monitor the board 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 GD32A508Z-EVAL-V1.0 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
webserver application.

JP10, JP14, JP15, JP16 must be fitted. JP13 jump to UsartO.

It is configured in RMII mode, and 25MHz oscillator is used, the system clock is configured to
180MHz.

This demo realizes webserver application:

Users can visit the eval board through Internet Explorer, the eval board acts as a webserver,
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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
USARTO 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 GD32A508Z-EVAL-V1.0 board
according to the actual net situation from the private defines in main.h.

DEMO running resulit

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:

e GD32A508Z Webserver Demo

GigaDevice

This e) oard. There are
GD32A508Z LED control 1.5 Attty dy
If one or mo ted on the webpage, and send the
on the development board will ight up.

- is performed at GD32A508Z-EVAL development board, using ADCO
GD32A508Z ADC-voltage or the VREFINT voltage (through ADCO channel 17) in real-time. The

monitor webpage will read and display the sampling value every second

The LED control page shows as below:

e GD32A508Z LED control

GigaDevice

LED2
LED3
LED4

send

38/44



&

User Guide

GigaDevice GD32A508Z-EVAL

The ADC monitor page shows as below:
Gigg:m GD32A508Z ADC-voltage monitor
The Vrerint value 1188 mv

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

5.25. USBHS Device

5.25.1. HID_Keyboard

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

B Learn how to use the USBHS peripheral mode
B Learn how to implement USB HID(human interface) device

The GD32A508Z-EVAL board is enumerated as an USB Keyboard, which uses the native PC
Host HID driver, as shown below. The USB Keyboard uses Joystick to output three characters
(‘b’, ‘@’ 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 ‘a’ key is used as

the remote wakeup source.
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5.25.2.

v 5 Human Interface Devices
!:1_;3 HID-compliant consumer control device
E‘;:J HID-compliant consumer control device
{5 HID-compliant system controller
::’_,‘;J USE Input Device
::‘_;:J USE Input Device
£ USB Input Device

g |IDE ATASATAPI controllers
w D Keyboards

—= HID Keyboard Device
I ZZ HID Keyboard Device I
DEMO Running Result

Download the program < 25 USBHS\USB_Device\HID_Keyboard > to the EVAL board and
run. The USB Keyboard uses Joystick to output three characters (‘b’, ‘a’ and ‘c’).

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

- Push the ‘a’ 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 USBHS
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.

DEMO Running Result
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Download the program < 25 USBHS\USB_Device\MSC_Udisk > to the EVAL board and run.
When the EV-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.
Then, after opening the resource manager, you will see more of the 1 disk, as shown in the
following diagram:
BB REIRE (2)
% CD 5% (G:) = FIRERIELE (H:)
At this point, the write/read/formatting operation can be performed as the other mobile devices.
5.26.  USBHS_Host
5.26.1. HID
DEMO Purpose
This demo includes the following functions of GD32 MCU:
B Learn to use the USBHS 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
GD32A508Z-EVAL board integrates the USBHS 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 USBHS
as a USB HID host to communicate with external USB HID device.
DEMO Running Result
Jump JP13 to USB, JP22 to Nwait, JP18/JP19 to EXMC. Download the program <
25 USBHS\USB_Host\Host_HID > to the EVAL board and run.
If a mouse has been attached, the user will see the information of mouse enumeration. First
pressing the CET key will see the inserted device is mouse, and then moving the mouse will
show the position of mouse and the state of button in the screen.
If a keyboard has been attached, the user will see the information of keyboard enumeration.
First pressing the CET key will see the inserted device is keyboard, and then pressing the
keyboard will show the state of the button in the screen.
5.26.2. MSC

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

B Learn to use the USBHS as a MSC host
B Learn the operation between the MSC host and the Udisk

GD32A508Z-EVAL board integrates the USBHS 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 USBHS
as a USB MSC host to communicate with external Udisk.

DEMO Running Result

Jump JP13 to USB, JP22 to Nwait, JP18/JP19 to EXMC. Download the program <
25 USBHS\USB_Host\Host MSC > to the EVAL board and run.

If an Udisk has been attached, the user will see the information of Udisk enumeration. First
pressing the CET key will see the Udisk information, next pressing the CET key will see the
root content of the Udisk, then press the C key will write file to the Udisk, finally the user will
see information that the MSC host demo is end.
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6.

Revision history

Table 6-1. Revision history

Revision No.

Description

Date

1.0

Initial Release

Apr.30, 2023
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This
document, including any product of the Company described in this document (the “Product”), is owned by the Company
according to the laws of the People’s Republic of China and other applicable laws. The Company reserves all rights
under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the
Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the
property of their respective owner and referred to for identification purposes only.

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any
kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor
does the Company assume any liability arising out of the application or use of any Product. Any information provided in
this document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design, program,
and test the functionality and safety of its applications and products planned using the Product. the Product is designed,
developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the
Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, aeronautic or aerospace applications, pollution control or hazardous substance management;
(ii) life-support systems, other medical equipment or systems (including life support equipment and surgical implants);
and/or (iii) other uses where the failure of the device or the Product can reasonably be expected to result in personal
injury, death, or severe property or environmental damage (collectively "Unintended Uses"). Customers shall take any
and all actions to ensure the Product meets the applicable laws and regulations. The Company is not liable for, in whole
or in part, and customers shall hereby release the Company as well as its suppliers and/or distributors from, any claim,
damage, or other liability arising from or related to all Unintended Uses of the Product. Customers shall indemnify and
hold the Company, and its officers, employees, subsidiaries, affiliates as well as its suppliers and/or distributors
harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or death,
arising from or related to any Unintended Uses of the Product.

While the Company has implemented advanced security features, the Product may be subject to unidentified
vulnerabilities. Customers are responsible for the design and operation of their applications and products to reduce the
effect of these vulnerabilities on Customer's applications and products, and to the maximum extent permitted by
applicable law, the Company accepts no liability for any vulnerability that is discovered. Customers should implement
appropriate design and operating safeguards to minimize the risks associated with their applications and products.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any

prior versions of this document.

© 2025 GigaDevice — All rights reserved
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