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1.

Summary

GD32207I-EVAL evaluation board uses GD32F207IKT6 as the main controller. As a
complete development platform of GD32F207xx connectivity line powered by ARM®
Cortex®-M3 core, the board supports full range of peripherals. It uses Mini USB interface or
AC/DC adapter as 5V power supply. JTAG, Reset, Boot, User button key, LED, CAN, 12C,
12S, DCI, SDRAM, USART, RTC, EXMC, SPI, USBFS, ADC, DAC, GD-Link. LCD. SDIO,
ENET and Extension Pin are also included. This document details its hardware schematic
and the relevant applications.



&

GigaDevice

User Guide
GD32207I-EVAL

2.

Function pin assignment

Table 2-1. Pin assignment

Function Pin Description
PF6 LED1
PF7 LED2
LED
PF8 LED3
PF9 LED4
RESET K1-Reset
PAO KEY1
KEY PC13 KEY2
PB14 KEY3
PA9 USB_VBUS
PA11 USB_DM
usB
PA12 USB_DP
PD13 VBUS control pin
PB8 CANO_RX
PB9 CANO_TX
CAN
PB5 CAN1_RX
PB6 CAN1_TX
PB6 12C0_SCL
12C
PB7 12C0O_SDA
PB12 12S_WS
PB15 12S_DIN
PB13 12S_CK
PC6 12S_MCK
12S
PA4 MSEL
PA5 MCLK
PA7 MDIN
RESET NRST
PA9 USARTO_TX
USARTO
PA10 USARTO_RX
PD14 EXMC_DO
PD15 EXMC_D1
PDO EXMC_D2
PD1 EXMC_D3
PE7 EXMC_D4
EXMC_NAND
PES8 EXMC_D5
PE9 EXMC_D6
PE10 EXMC_D7
PD11 EXMC_A16
PD12 EXMC_A17
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Function Pin Description
PD4 EXMC_NOE
PD5 EXMC_NWE
PD6 EXMC_NWAIT
PD7 EXMC_NCE1
PA2 SPI0_WP_|02
PA3 SPI0_HOLD_lO3
SPI PA5 SPIO_SCK
PAG6 SPIO_MISO_IO1
PA7 SPI0_MOSI_I00
PB1 SPIFlash_CS
ADC PC3 ADCO012_IN13
PA4 DAC_OUT1
DAC
PA5 DAC_OUT2
PC12 SDIO_CLK
PD2 SDIO_CMD
PC8 SDIO_DATO
SDIO
PC9 SDIO_DAT1
PC10 SDIO_DAT2
PC11 SDIO_DAT3
PC6 DCI_DO
PC7 DCI_D1
PC8 DCI_D2
PC9 DCI_D3
PC11 DCI_D4
PD3 DCI_D5
PB8 DCI_D6
DCI
PB9 DCI_D7
PAG6 DCI_PIXCLK
PA8 DCI_XCLK
PG9 DCI_VSYNC
PH8 DCI_HSYNC
PB10 DCI_I2C1_SCL
PB11 DCI_I2C1_SDA
PH4 LCD_RO
Pi3 LCD_R1
PC10 LCD_R2
PH9 LCD_R3
LCD PH10 LCD_R4
PH11 LCD_R5
PH12 LCD_R6
PG6 LCD_R7
PES5 LCD_GO
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Function Pin Description

PE6 LCD_G1
PH13 LCD_G2
PH14 LCD_G3
PH15 LCD_G4

Pi0 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
PF10 LCD_DE

Pi9 LCD_VSYNC
PH7 LCD_Touch_Busy
PH6 LCD_PWM_BackLight
PAS LCD_SPI1_SCK
PA7 LCD_SPI1_MOSI
PH5 LCD_Touch_PENIRQ
PG3 LCD_SPI1_NSS
PAG6 LCD_SPI1_MISO
PD14 EXMC_DO
PD15 EXMC_D1
PDO EXMC_D2
PD1 EXMC_D3
PE7 EXMC_D4
PES8 EXMC_D5
PE9 EXMC_D6
PE10 EXMC_D7

EXMC_SDARM

PE11 EXMC_D8
PE12 EXMC_D9
PE13 EXMC_D10
PE14 EXMC_D11
PE15 EXMC_D12
PD8 EXMC_D13
PD9 EXMC_D14
PD10 EXMC_D15

10
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Function Pin Description
PFO EXMC_AO
PF1 EXMC_A1l
PF2 EXMC_A2
PF3 EXMC_A3
PF4 EXMC_A4
PF5 EXMC_AS5
PF12 EXMC_A6
PF13 EXMC_A7
PF14 EXMC_A8
PF15 EXMC_A9
PGO EXMC_A10
PG1 EXMC_Al11
PG2 EXMC_A12
PEO EXMC_NBLO
PE1 EXMC_NBL1
PH2 EXMC_SDCKEO
PG4 EXMC_BAO
PG5 EXMC_BA1l
PG8 EXMC_SDCLK
PG15 EXMC_SDNCAS
PF11 EXMC_SDNRAS
PH3 EXMC_SDNEO
PCO EXMC_SDNWE
PB11 RMII_TX_EN
PB12 RMII_TXDO
PB13 RMII_TXD1
PC4 RMII_RXDO
PC5 RMII_RXD1
ENET

PA7 RMII_CRS_DV
PC1 RMII_MDC
PA2 RMII_MDIO
PBO RMIL_INT
PA1 RMII_REF_CLK

11
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3. Getting started

The EVAL Board uses Mini USB connecter or adapter to get power, the hardware system
power is +3.3V. A Mini USB cable and a J-Link tool are necessary to down programs. Select
the correct boot mode and then power on, the LED5 will turn on, which indicates the power
supply is ready.
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4. Hardware layout overview
4.1. Power supply
Figure 4-1. Schematic diagram of power supply
SW1
CNL vee 3]
1 3
2 2] &
1
S1
DC-005 4]
+UsV
1 SS12D07VG4
GND
8V3py
+5V U2 AMSI1117-33 TPH3V3 | Epg
—%: B N 1 Vouf|—2q [SVLIOUF AVX LN,
SMD1210P075TFIJ_1I Elj_ . o 41 é. EZJ_ s 4709 LEDOBO
T FOV/O.luF - T FOV/O.luF
16V/10uF, AVX 4
GND
GND
— JP6
H:
1
HEADER 2
4.2. Boot option
Figure 4-2. Schematic diagram of boot option
JP2
g | eNRa oor
1— +3v3 10KQ
BOOTO
JP3
g I ok PB2  BOOT!
1— +3v3 10kQ
BOOT1
Table 4-1. Boot configuration
BOOT1 BOOTO Boot Mode
Any 2-3 User memory
2-3 1-2 System memory
1-2 1-2 SRAM memory
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4.3.

4.4.

LED

Figure 4-3. Schematic diagram of LED function

LED
LEDL R o1
LEoosos 470
| LED? R eor e
LEoosos 4709 e
‘ LED3 RIS LEDS PES.
LEposos 4709
t Lll;f“ %} LED4
= LED0603
GND

Key

Figure 4-4. Schematic diagram

of Key function

s Wakeup «ava  lamper avs  USER
R17 R18 R19
10K Q 10K Q 10K ©
PA0  KEY1 Kz PCI3  KEY2 K3 PBI4  KEY3 K
i y— bl b_ol
K-1102B K-11028 K-1102B
C28 C29 C30
1] 1] 1]
1 1 1
50V/0.1uF | 50V/0.1uF] 50V/0.1uF]
GND GND GND
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Figure 4-5. Schematic diagram of USARTO function
+3V3 c21
] 50V//0.1uF
Q c2
) u3
Short JP5(1,2)for USARTO function c2 1 ) 50Vv/0.1
Short JP5(2,3)for USB_FS function I:ﬂ— ci+ 8 V+H
JPS svioTE | CF = R I
USARTO TX : V- ' GND
e 1 c2 4
PAY | |:5”— C2+ 50V/0.1uF
2 5 . 1ul
-USB VBUS | 5 sovior | %
1 1
HEADER 3 TUN  TiouT—K
USARTO TX10| 1oiN  TooUT—L~—RS232 TX1
12 13
PAI0 USARTO RX 9 RoUp RNT8™ Rszz Rxi
(O]
w|  MAX3232CSE+
—
1
= se1fo
GND x%%__o
O
F7 l o
310
w8t o
XaT°
GNDI||—5——°
N,
com1

Figure 4-6. Schematic diagram of ADC/DAC function

ADC
TP2
ADCO012_IN13PC3 J R12

C2=
50V/0.1u

DAC

PAS is an AFIO, please refer to SPI Schematicfor right config

+3V3

VR1
10K

GND

PA4 is an AFIO, please refer to 12S Schematic for right config JP7
PAS DAC_OUT1 onol >
PA4 DAC_OUTO0 1

DAC

15




&

GigaDevice

User Guide
GD32207I-EVAL

4.7.

4.8.

12C

Figure 4-7. Schematic diagram of 12C function

12C

C26 +3V3
—t—

U4 SOV/O.LUF GND[] R10 HRH
A0 vee—8 =

1
2] Whl———T [a7kq[47xQ
3] s |8 [2C0 SCL_PB6
4] 55 SpA—2 12C0_SDA_PB7
1 AT24C02C-SSHM-T

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

SPI-Serial Flash

Figure 4-8. Schematic diagram of SPI-Serial Flash function

Standard & Quad SPI Flash

Short JP12(1,2) for DAC function Short JP13(1,2) for Ethernet function
Short JP12(2,3) for SPI_Flash or 12S or LCD function ~ Short JP13(2,3) for SPI_Flash or 12S or LCD function +3v3
JP12

+3Vv3

JP13 C32
W 1 ;%u CRS DV | ro1 }_F‘“ GND
SPlo scK | 2 SPI0_MOSL10b 2 10K @ us 50V/0.1ul
8 3 sPElash €3 =5~ o] 8
SPI0_MISO_1012 7 SPi0_HOI HOLD_103
HEADER 3 HEADER 3
SPIO WP 102 3] 2 'gg::f\ 6 _SPI0_SCK
Short JP20(1,2) for Ethernet functi J_—4 GND i3 —SEMOSLIOD
ort ,2) for Ethernet function
Short JP20(2,3) for SPI_Flash function L GD25Q16BS
RMII MDIO JP120 PAG is an AFIO, please refer to DCI Schematic for right config GND
LA 1, PA3  SPI0_HOLD 103
PI0_WP_102 3 PA6 SPI0_MISO 101
PB1  SPIFlsh CS
HEADER 3
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4.9.

4.10.

USB

Figure 4-9. Schematic diagram of USB function

PD13

10K Q

R55

470Q

PA9 are AFI10s, please refer to USART schematic for right config

PA9  USB_VBUS

Q1
$8550

+ E10

16V/10uF,AV.

CN2

C48
50V/0.1uF

GND

PA11 USB DM _R58
PA12 USB_DP

C4

50V/4.7nF

Q
Q

1
2
R59 —r2 3
4

VBUS
DM
DP

1D
GND

ptacle

USB_Mini AB rece

Shield

R62
mma

GND

Mini_USB

CAN

Figure 4-10. Schematic diagram of CAN function

Short P4(1,2) for 12CO0 function
Short P4(2,3) for CAN1 function
P4

CAN1_TX
PB6

3
2 [———rtB6
1 12C0_SCL

MHDR1X3

PB9

+3v3
C33

—

|Ir eND

50V/0.1uF U6

CANO TX

PB8

CANO RX

onol|| 3?

D
GND
VCC
R

CANH<

CANY
Vref]

PB8, PB9 are AFIOs, please refer to DCI schematic for right config

|+

3V3
C34

—

|I+ eND

50V/0.1uF Uz

SNE5HVD230

CAN1 TX

1
2 | ol —2

D
GND
VCC
R

RS|
CANH
CANY

Vref

SNE5HVD230

RS .8 R22|:| Q

R23

120Q

8

<xd

CANIH

GND

R24
R25

CANIL

<

120Q

JP14

2
1

HEADER 2

JP15

2
1

HEADER 2
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4.11. RTC

Figure 4-11 Schematic diagram of RTC function

BT1 VBAT
GND|||—2| | ||17 -|-|—| +3V3
Battety
o AN -
PO
Vbat select

4.12. LCD

Figure 4-12. Schematic diagram of LCD function

PAS5, PA7 are AFIOs, please refer to SPI schematic for right config
PAG6 are AFIOs, please refer to DCI schematic for right config
PH5 LCD Touch PENIRQ
PA7 " SPI0_ MOSI 100 LCD SPI0 MOSI
PA6___SPI0_ MISO_IO1 LCD SPI0_MISO
PA5__ SPI0 SCK LCD SPI0 SCK
PG3 LCD SPI0_NSS
PH6 LCD PWM BadLight
PH7 LCD Touch Busy
Short JP31(1,2) for SDIO function
PH4 LCD RO Short JP31(2,3) for LCD function
Pi3 LCD R1 Jp3l
_SDI0 DAT2 [
PH9 LCD R3 PC10 5
PHI0 LCD R4 LCD R2 :
PHIL LCD R5
PH12 LCD R6 HEADER 3
PG6 LCD R7 P30 ey
LCD Touch PENIRQ ;
L.CD SPI0_MOSI LCD_SPI0_MISO
PES LCD GO LCD SPIOSCK | 3 . LCD SPI0_NSS
PHI3 LCD G2 _LCOPWM Baodlo} ¢ 4||I GND
PHI4 LCD G3 LCD _CDTawhBuv] g 19—
PHI5 LCD G4 ACDRO 1o pj— LCDR1
Pi0 LCD G5 ACDR2 1 93 gy LCDRS
PiL LCD_G6 ACDRE 0 35 g5 LCDRS
Pi2 LCD G7 ACDR6 1 37 g —LCDRY
! LCD_GO ®n @ LCD G1
e & 2
PE4 LCD_BO e 23 2
PG LCD Bl LCDG6 | 5 gl ——LCDGY
PGI0 LCD B2 LCDBO | 5  jgf——LCDBI
PGIL LCD B3 cbB2 | 59 g|— LCDBS
! LCD_B4 LCD_B5
Pi4 LCD B4 OB 31 3R oE
2 e meoicr e [
! LCD_HSYNC LCD_VSYNC
Pi7 LCD_B7 CO DR gg 4318
- 1
PG7 LCD_CLK 20X2P2.54 GND
Pil0 LCD_HSYNC
o Leovevie DCI_8bit, LCD and SDRAM can be used at the same time
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4.13.

EXMC-NAND Flash

Figure 4-13. Schematic diagram of EXMC-NAND Flash function

PD14 EXMC DO PD11 EXMC Al6
PD15 EXMC D1 PD12 EXMC_A17
PDO EXMC D2 PD7 EXMC _NE1
PD1 EXMC D3 PD4 EXMC _NOE
PET7 EXMC D4 PD5 EXMC _NWE
PES EXMC_D5 PD6 EXMC_NWAIT
PE9 EXMC_D6

PE10 EXMC_D7

Nand Flash

u1L +3V3 £3V3
EXMC D744 12
XM peas] (o ¥BBJﬁ CJ cs1
EXMC D542 :
EXMC D542 |5
EXMC_Daal 13 50V/0.1u 50V/0.1UF
EXMC DULE 57 ysgy
EXMC D2 | 153 Veol 36
ExMC Dzt | |93 —
EXMC D130 192 = D
EXMC D029 | |95 GND
| ;4 Re310kg
cL M7—g:| +3V3
AL RB +3V3
w R66 10KQ
R
E
HY27UF081G2A
EXMC_NWAIT

4.14. ENET

Figure 4-14. Schematic diagram of ENET

+3v3

R26 R27
4990 || 4990

)

o

R28 [1R29 []Ra0 [ Rat | SOV
299p| 40.9p] 2404 | 2209

GND

SOV/0.1UF F
— L - P16
is an AFIO, refer to DCI schematic for right config = =
PB12 and PBL3 are AFIOs, refer to 125 schematic for right config GND éND .
PA7 is an AF10, refer to SPI schematic for right config TD+
PA2 is an AFIO, refer to SPI schematic for right config us | 4
PBUL_RMILTX EN RP2 X34 X CLK ™ 2| o
PBI2 __RMII TXD0 B XN TXEN D- uz
PBISRMILTXDL M Txe0 TXD_0 RD . 3| roe oNDi—2
PC4 RMILRXDO = = nel RD. .
PC5 RMILRXDL TXD 2 NC|—
A7 RMILCRS DV B0 58 TXD_a/sNI_MODE NC|— E —
PCL RMII_MDC RMII_RXDO RP3 NCI—5
PAZ_RMIMDIO T RXD_0/PHYAD1 NCI—2X ol |,
B0 RMILINT B Bl RXD_1/PHYAD2 NCER P 71
AL RMIL REF CLK %54 RXD 2/PHYAD3 ]
a3 %%d RXD_3PHYADS
54 RX_ERIMDIX_EN 2] q
RMII MODE RR>2<-C[|).VK/M“—MODE 11 =
>3 R R
R3
424 coupHYADO
15K 04 CRSCRS DVILED CFG HROL1105A
RMII_ MDC 3]
MDC LED LINK
— 1 2 voio LED_SPEED/AN
esT » LED_ACTICOL/AN._
“RMILINT. RESETN +3v3
PWR_DOWN/INT NC| 4
NC|
AVD
x2 10VD D3}
A8 _MCO  RMIIREF CLK X1 1ovDD3) = can =L ca = 2
PA8 is an AFIO, refer to DCI schematic for right config 25MHz_OUT S0V/0.1uF | S0V/O.uF | 50V/0.1uF
RBIAS N
PFBIN2 10GN
PFBINL 10GN =
PFBOUT DGN o
DPB3BISCVY

19




e User Guide

GigaDevice GD322071-EVAL
4.15. GD-Link

Figure 4-15. Schematic diagram of GD-Link

L TDI PA15
L_TMS/IO PA13
_L_TCK/CLK PAl4
L_TDO/SWO PB3
L_TReset NRST

4.16. SDIO

Figure 4-16. Schematic diagram of SDIO

SDIO
PC11 is an AFIO, please refer to DCI Schematic for right config
PC8is an AFIO, please refer to DCI Schematic for right config +3V3
PC9is an AFIO, please refer to DCI Schematic for right config
PC10 is an AFIO, please refer to LCD Schematic for right config
PC11 SDIO DAT3 R46
PD2 SDIO CMD 10KQ Jp32
PCl2  SDIO CLK 9
PC8 _ SDIO DATO solopart X P
PC9 SDIO DAT1 SDIO_DATO 7 DO
PC10 SDIO_DAT2 6
spio c @M 5] SN
4
spio cvp M —3 v
SDIO DAT3 2 D3
SDIO DAT2 1 D2
TF_CARD_SOCKET
+3V3
* E5
I 16V/10uF,AVX
GND
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4.17. 12S

Figure 4-17. Schematic diagram of 12S

+3v3
u10
125 WS 1 16 125 MCK [ R20
LRCK  SCKI 10K 0
12S DIN 2| pata  Tid—18 MSEL
12S CK 3 BCK Ml 14 MCLK +3V3
PC6 is an AFIO, please refer to DCI Schematic for right config f—
PA7 is an AFIO, please refer to SPI Schematic for right config L ) mp—L— MDIN E4
PA5 is an AFIO, please refer to SPI Schematic for right config 5 D V8 12 3
PCs 125 MCK T sovioar T asviowravx
PBIS 125 DIN &1 vonD  vhp—LL '
PA7_SPI0_MOSI 100 MDIN E6
PA5_SPI0_SCK MCLK IH 71 veom  AIN—2¢
+ =
16V/10UF, AVX 8 9 GND
HoutR  Houtl | | Eﬁl 3
. +
Short JP18(1,2) and JP19(1,2) for Etherner _functlon = PCML770 PM Ul 1
Short JP18(2,3) and JP19(2,3) for 12S function GND 10V/220uF AVX
E8 {
P18 *H
RMII_TXD! PJ-307C
B | ; 10V/220uF AVX
Lsws |3
HEADER 3 Short JP21(1,2) for DAC_OUTO function RA3 Ra4 GND
1 Short JP21(2,3) for 12S function 16Q 16Q
_RMI_TXD} 4 P21
PB13 5 DA 1 Y
LSCK ] % v— c6
MEL 3 =
HEADER 3 50V/220nF
HEADER 3
L
GND
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4.18.

SDRAM

Figure 4-18. Schematic diagram of SDRAM
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EXMC_A5 Ci Ci CEL Cﬂ_ Cj_ CEL Cé‘i_
EXMC_A6
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EXMC D6 +3VB EXMC D5 10 \D/SSDQ \[;(sgsig 45 __Exvic b |II' GNP
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a DO7 Dog—22EXMC D8
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EXMC_D11 +3VB EXMC NBLO 15 \L/BSM Vol 40 |ll* eND
EXMC D12 EXMC_SDNWE 16| 52 UDO N3 EXNIC IR
EXMC_D13 R8 _EXMC SDNCAS 17 | -~ r¢ CLK|—38 EXMC_SDCLK
EXMC D14 10K S_EXMC_SDNRAS 18 <85 SR 37 ExMIC SDCKED
EXMC D15 EXMC_SDNEQ 19 B4 36 EXMC AR
EXMC BAD 0] S5 A 35 ExMC AL
Exvc BAI 21| BAC a3 EXMC A
EXMC A0 2] 248 o A3 Exuc A
EXMC_NBLO — EXMC AQ_231 ,g A7|—32—EXMC AT
EXMC_NBL1 — EXMC AL 241 )/ Apl—3L—EXMC_A6
EXMC_SDCKED EXMCA2 251 ‘ns A3 EXMC A5
ST " 7] A3 A8 |
EXMC BAL +3vh VDD VS ||I- GND
EXMC_SDNCAS MT48LC16M16AZP-6AIT
EXMC_SDNRAS : :
=oac=onee . DCI_8bit, LCD and SDRAM can be used at the same time
EXMC_SDNWE
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4.19.

4.20.

4.21.

DCI

Figure 4-19. Schematic diagram of DCI

Short P22(1,2) for Ethnet function  Short JP23(L,2) for Ethn function  Short JP24(1,2) for SPI or LCD function gt jﬁ,gggg for 125 function
Short JP22(2,3) for DCI function Short JP23(2,3) for DCI function Short JP24(2,3) for DCI function ! P25
Jp22 Jp23 P24 125 MCK
RMII REF CLK] RMII TX EN SPI0 MISO 1014 S 1
=0 1 1 = 1 1 - 1 PC6
PA8 15 =3 Y PAS |5 o1 2
DCI XCLK__ | 3 _DCI 12C1 SDA| & _DCI PIXCLK | 3 ee—
HEADER 3 HEADER 3 HEADER 3 HEADER 3
Short JP26(1,2) for SDIO function Short P2(1,2) for CAN function
Short JP26(2,3) for DCI function Short P2(2,3) for DCI function
JP26 P2 PB10 DCI_12C1 sCL.
SDIO DAT3 1 CANO TX 1 PG9 DCI_VSYNC
PC11 2 PB9 2 PH8 DCI_HSYNC
DCl D4 DCI D7 PD3 DCI_D5 .
- 3 € PC7 DCI DL DCI 8bit
HEADER 3 MHDR1X3 GND
) ) +3v3 P27 =
Short JP28(1,2) for SDIO function Short P3(1,2) for CAN function
Short JP28(2,3) for DCI function Short P3(2,3) for DCI function DCI 12C1 SCL 1 421 DCI 12C1 SDA
Jp28 DCI_VSYNC g 6 DCI_HSYNC
-SDIO DATL | 4 P3 DCI_PIXCLK o 8 DCI_XCLK
(¢ I CANQ RX_ 1 4 DCI_D7 a DCI_D6
DCI_D3 3 PB8 5 DCL D5 21 13 DCL DA
LDCibe 13 DCI_D3 13 1 DCI_D2
HEADER 3 DCI_D1 6 DCI_DO0
MHDR1X3 ee— T
Short JP29(1,2) for SDIO function 8>0P2.54
Short JP29(2,3) for DCI function
P29 0oVv2640
SDIO_DATO 1
PC8 2
DCILD2 | . .
3 DCI_8bit, LCD and SDRAM can be used at the same time
HEADER 3
Extension
Figure 4-20. Schematic diagram of Extension Pin
8 P9 P10 P1
PE2 PE3 PA3 PA4 PB12 PBI13 PAL4 PAIS
PE4 : 2 PES PAS R PAG s 2 PBI5 PCO_| ;2 PCLL
PES 2 & VBAT PA7 2 & PC4 PD 5 : PD: PC12 2 3 PDO
PC13 2 5 PC14 PC5 2 : PBO o3 2 PDI1 P g g PD2
PC15 0 1 PBL 01 PB2 PoL ] g 1 FDLs PD 5w P04
un o1 un o1 ER 1
3 u ||I- GND — 5 u——Haew 3 1 e B u 1
f 15 16 GND||| 1 15 16 i o 15 16 | +33v 516 ||| GND
17 18 17 18 GN H— 7 18— +3.3H— 17 18
osCN| ¥ X 0SC_ouT o D@ = pCT D@ = PBE3 n @ PBA
SBCINY 5 50 21 2 2 2 21 2
pCl s & pC2 PE4_| B 2 PEL5 7 Dz e =1z % _%E&)To
% 2% 2% 2 %5 2% %5 2%
2G5 p—EA BB | 5 l—eBul AL | 5 el —PAR B8 | 5 Sl—eme
% 0 GND||| 29 3 | +33v AL 9 3o—||l- oo B % p|—FBEL
1550P2.54 1550P2.54 1550254 15>0P2.54

Pin jumper comparison table

The GD32207I-EVAL evaluation boards involved in this paper all mean to the
GD32207I-EVAL-V1.2 evaluation board, the pin jumpers involved in this paper are based on
the GD32207I-EVAL-V1.2 evaluation board hardware schematic, the following table is a pin
jumper comparison table.

Table 4-2. Pin jumper comparison table
Hardware Schematic User Manual PCB Screen Printing
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JP5(1,2)for USARTO

JP5(1,2)for USARTO

JP5(1,2)for USARTO

P4(1,2) for 12C0

P4(1,2) for 12C0

P4(1,2) for 12C0O

P4(2,3) for CAN1

P4(2,3) for CAN1

P4(2,3) for CAN1

JP12(1,2) for DAC

JP12(1,2) for DAC

JP12(1,2) for DAL

JP12(2,3) for SPI_Flash or I12S or
LCD

JP12(2,3) for SPI_Flash or 12S
or LCD

JP12(2,3) for SPI

JP13(1,2) for Ethernet

JP13(1,2) for Ethernet

JP13(1,2) for Eth

JP13(2,3) for SPI_Flash or I12S or
LCD

JP13(2,3) for SPI_Flash or 12S
or LCD

JP13(2,3) for SPI

JP20(1,2) for Ethernet

JP20(1,2) for Ethernet

JP20(1,2) for Eth

JP20(2,3) for SPI_Flash

JP20(2,3) for SPI_Flash

JP20(2,3) for SPI

JP7 pinl for DACO

JP7 pinl for DACO

JP7 pinl for DACO

JP7 pin2 for DAC1

JP7 pin2 for DAC1

JP7 pin2 for DAC1

JP18(1,2)for Ethernet

JP18(1,2)for Ethernet

JP18(1,2)for Eth

JP19(1,2)for Ethernet

JP19(1,2)for Ethernet

JP19(1,2)for Eth

JP22(1,2) for Ethernet

JP22(1,2) for Ethernet

JP22(1,2) for Eth

JP23(1,2) for Ethernet

JP23(1,2) for Ethernet

JP23(1,2) for Eth

JP14 for CANO

JP14 for CANO

JP14 for CANO

JP15 for CAN1

JP15 for CAN1

JP15 for CAN1
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5.

5.1.

5.1.1.

5.1.2.

5.2.

5.2.1.

5.2.2.

Routine use guide

GPIO_Runing_Led

DEMO Purpose

This demo includes the following functions of GD32 MCU:

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

GD32207I-EVAL evaluation board has four LEDs: LED1~LED4. The LEDs are controlled by
GPIO. This demo will show how to light the LEDs.

DEMO Running Result

Download the program <01 _GPIO_Runing_Led> to the EVAL board, LED1, LED2, LEDS3,
LED4 will turn on in sequence with interval of 1000ms, firstly, LED1 on, then, LED2 on, four
LEDs can light periodically.

GPIO_KeyBoard_ Polling_mode

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learnto use GPIO control the LED and the KEY
B |earnto use SysTick to generate 1ms delay

GD32207I-EVAL evaluation board has three keys and four LEDs. The three keys are Tamper
key, Wakeup key and User key. LED1~LED4 are controlled by GPIO.

This demo will show how to use the Tamper key to control the LED2. When press down the
Tamper Key, it will check the input value of the IO port. If the value is 0 and will wait for
100ms. Check the input value of the IO 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_KeyBoard_Polling_mode> to the EVAL board, press
down the Tamper Key, LED2 will be turned on. Press down the Tamper Key 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 Learnto use EXTI to generate external interrupt

GD32207I-EVAL evaluation board has three keys and four LEDs. The three keys are Tamper
key, Wakeup key and User key. LED1~LED4 are controlled by GPIO.

This demo will show how to use the EXTI interrupt line to control the LED2.When press down
the Tamper Key, 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. After startup,
the LED?2 flash once, press down the Tamper key, LED2 will be turned on, press down the
Tamper key again, LED2 will be turned off.

USART_Printf

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B |Learnto use GPIO control the LED
B |earn to retarget the C library printf function to the USART

DEMO Running Result

Download the program < 04_USART_Printf > to the EVAL board, fit the JP5 to USART and
connect serial cable to USART. Firstly, all the LEDs flash 2 times for test. Then, this

implementation outputs “USART printf example: please press the Tamper key” on the

HyperTerminal using USART. Press the Tamper key, the 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
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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 serial
terminal tool

DEMO Running Result

Download the program <05_USART_HyperTerminal_Interrupt> to the EVAL board, fit the
JP5 to USART and connect serial cable to USARTO. Firstly, all the LEDs are turned on and
off for test. Then, the USART 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, LEDZ2,
LEDS3, LED4 toggle together.

The output information via the HyperTerminal is as following:

00 01 0z 03 04 05 08 OT 03 09 QA OF OC OD OE OF 10 11 12 13 14 15 16 17 13 19 1A 1B
IC 1D 1E 1F 20 21 22 23 24 25 26 27 23 29 Zh 2B Z2C ZD ZE ZF 30 31 32 33 34 35 36 37
38 39 3A 3B 3C 3D 3E 3F 40 41 42 43 44 45 46 47T 45 49 4A 4F 4C 4D 4E 4F 50 51 52 53
54 55 56 5T 55 59 SA SF SC SD SE S5F 60 61 BZ 63 64 B85 86 BT &3 69 BA 6F 6C 8D BE BF
TOTI T2 T3 T4 T2 T8 TT T8 T3 TA TE TC TD TE TF 30 31 &2 §3 §4 S5 56 57 53 599 9A 3B
gC 8D 8E 8F 90 91 92 93 94 95 96 97 93 99 94 9F 9C 9D 9E 9F AD Al A2 AT A4 AS A6 AT
AS AD AN AR AC AD AE AF EO Bl BE B3 B4 BS BE BT BS B9 EA BB EBC ED EE EF CO C1 CE C3
C4 C5 CECTCS5 CO CACE CCCDCECFDODI DZ D3 D4 D5 D68 DT DS D9 DA IE DC OO DE OF
E0 E1 Ez E5 E4 ES EB ET E3 E9 EA EEF EC ED EE EF FO F1 F2 F3 F4 F5 F& F7 F3 F3 FA FE
FC FDIl 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, fit the JP5 to USART and
connect serial cable to USARTO. Firstly, the USART sends “USART DMA interrupt receive
and transmit example, please input 10 bytes:” to hyperterminal and waits for receiving 10
bytes data from the hyperterminal that you must send. After MCU receives the data, the
USART will continue to output the received data to the hyper terminal.
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The output information via the HyperTerminal is as following:
SART IMA interrupt receive and transmit example, please
input 10 bartes:
abodefghi g
FHELIE ] 1.ICI#& = RD& 5 TiD& 4. ITE® + 3 + &z
bodefahi] e
KR
5.7. ADC_Temperature_Vrefint
5.7.1. 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
(Vrerint channel)
5.7.2. 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 USARTO.

Download the program <07_ADC_Temperature_Vrefint> to the EVAL board, the
HyperTerminal software can observe the operation condition. When the program is running,
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5.8.

5.8.1.

5.8.2.

HyperTerminal will display the value of temperature and internal voltage reference
(VREFINT).

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

The following is the experimental results.

the
the

the
the

the
the

the
the

the
the

the
the

the
the

the

temperature data i1z 49
reference woltage data

temperature data 1z 50
reference woltage data

temperature data i1z S0
reference woltage data

temperature data 1= 50
reference woltage data

temperature data iz S0
reference woltage data

temperature data 1=z 50
reference woltage data

temperature data iz S0
reference woltage data

temperature data iz 50

degrees Celsius
is 1,187V

degrees Celsius
is 1. 18TV

degrees Celsius
is 1.188V

degreez Cel=zius
iz 1.186Y¥

degrees Celszius
is 1. 188V

degreez Cel=zius
iz 1. 187TY¥

degrees Celsius
is 1. 187V

degreesz Cel=ius

the reference woltage data iz 1. 186V

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

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 USARTO.

Download the program <08_ADCO_ADC1_ Follow_up_mode> to the EVAL board, the
HyperTerminal software can observe the operation condition. When the program is running,
HyperTerminal display the regular value of ADCO and ADC1 by adc_value.

TIMERO_CHO is the trigger source of ADCO and ADC1. When the rising edge of
TIMERO_CHO coming, ADCO starts immediately and ADC1 starts after a delay of several
ADC clock cycles. The values of ADCO and ADCL1 are transmitted to array adc_value by
DMA.
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5.9.

5.9.1.

5.9.2.

When the rising edge of TIMERO_CHO coming, the value of the ADCO conversion of PC3 pin
is stored into the low half word of adc_value, 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.

The following is the experimental results.

the data ade_walue is OAZO0AZ0
the data ade_walue iz OAZO0ALF
the data ade_walue iz OAZO0ALF
the data ade_walue is OAZO0AZ0
the data ade_walue is OAZO0AZ0
the data ade_walue is OAZO0AZ1
the data ade_walue is OAZO0AZ0
the data ade_walue is DJAZO0AZ0

the data ade_walue 1z DAZ00ALF

the data ade_walue 1z DAZ00AZ0

ADCO_ADC1_Regular_Parallel_mode

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learn to use the ADC to convert analog signal to digital data
B Learnto use ADCO and ADC1 regular parallel mode

DEMO Running Result

The computer serial port line connected to the COM1 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 USART1.

Download the program <09_ADCO_ADC1_Regular_Parallel_mode> to the EVAL board, the
HyperTerminal software can observe the operation condition. When the program is running,
HyperTerminal display the regular value of ADCO and ADC1 by adc_value[0] and
adc_value[1].

TIMERO_CHO is the trigger source of ADCO and ADC1. When the rising edge of
TIMERO_CHO coming, ADCO and ADC1 starts immediately. The values of ADCO and ADC1
are transmitted to array adc_value[] by DMA.

When the first rising edge of TIMERO_CHO coming, the value of the ADCO conversion of
PC3 pin is stored into the low half word of adc_value[0], the value of the ADC1 conversion of
PCS5 pin is stored into the high half word of adc_value[0]. When the second rising edge of
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5.10.

5.10.1.

5.10.2.

5.11.

5.11.1.

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

The following is the experimental results.

the data ade_walne[0] iz O0010AZ0
the data ade_walue[1] iz OAZ10000

the data ade_walue[0] iz OO00DDALF
the data ade_walne[1] iz OAZ10000

the data ade_walne[0] iz O0000AZO
the data ade_walue[1] iz OAZ10000

the data ade_walue[0] iz O0030ALF
the data ade_walne[1] iz OAZ10000

the data ade_walne[0] is O00Z0AZ0
the data ade_walue[1] 1= OA210000

the data ade_walue[0] 1= O0000ALF
the data ade_walue[1] is 0AZ10001

the data ade_walne[0] is O0010A1F
the data ade_walue[1] 1= OA210000

the data ade_walue[0] 1= O00Z0AZ0
the data ade_walne[1] is OAZ10000

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

DEMO Running Result

Download the program <10_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.

|2C_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
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5.11.2.

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

DEMO Running Result

Jump the JP5 to USARTO 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 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.

IZC-24C02 configured. ...

The I2C0 iz hardware interface

The speed 1= 400000

ATZACOZ writing. ..

000 0:x01 0x02 0x03 0x04 0:x05 0x06 0x07 0208 0202 0x0A 0x0F 0x0C 0x0D O0x0E O0x0F
010 Ox11 0x12 0213 O0x14 0x15 O0xl16 Oxl7 018 0xl? OxlA Ox1B OxIC Ox1D Ox1E O=x1F
020 0x21 0x22 0x23 0x24 0x25 0x26 Ox27 023 0x22 0x2A 0x2B 0x2C 0x2D 0x2E O0x2F
030 0231 0x32 0233 0x34 0x35 0x36 0x37 033 0x39 0x3A4 0x3B 0x3C 0x3D 0x3E O0x3F
O:40 Ox41 0x42 0x43 Oxdd 0x45 Oxdf Oxd? 048 049 Oxdh 0xdB 0x4C Ox4D Ox4E OxdF
0x50 0x51 0x52 0x53 0x54 0x55 0x56 057 0:55 0x59 0xBA 0x6E 0x6C O0xED 0x5E O0xEF
B0 Oxfl 0x62 0x63 Ox6d 0:x85 0S5 (w57 (k63 (69 Oxfh DxéE 0x6C 0x6D 0xGE Ox&F
70 Ox7l O0x72 0x73 0x74 075 Oxv6 Ox?7 0?3 079 OxTA Ox7E 0x7C Ox7D Ox7E Ox7TF
80 Ox81 0x82 0x83 O0xG84 0x85 0x36 057 085 099 0xSA 0xSEF 0x8C 0x5D O0xSE OxSF
090 0x91 0x92 0x93 0x94 0x95 0x96 0x97 0x98 099 0x9A 0x9F 0x2C 0x90 0x2E 0x9F
A0 OxAl OxA2 O0xAS Oxhd OxAS OxAS O0xAT OxAS OxAD OxAh OxAR OxAC OxAD OxAE OxAF
0xB0 0xEl 0xB2 0xE3 OxB4 0xBS OxB6 OxBT 0xB3 0xB3 0xBA 0xBE OxBC OxED OxEE OxEF
0:C0 0xCl 0xC2 0xC3 0xC4 0xC5 0xC6 0xCT 0m:C3 0xCP 0xCA 0xCE 0xCC O0xCD 0xCE O0=xCF
0:D0 0xD1 0xD2 0xD3 O0xD4 0xDS 0xDE OxDT 0xD3 0xD? 0xDA 0xDE 0xDC O0xDD OxDE OxDF
0xE0 0xE1 0xE2 0xE3 OxE4 0xES OxES OxET 0xES 0xE? 0xEA 0xEE 0xEC OxED OxEE OxEF
0xF0 0xF1 0xF2 0xF3 0xF4 0xF5 0xF§ OxF7 0xF3 0xF9 0xFA 0xFE 0xFC O0xFD OxFE OxFF
ATZ4C0Z2 reading. ..

D00 Ox01 0x02 0x03 0x04 0:05 OxDS Cx07 0:08 009 0x0A 0x0F 0x0C 0x0D 0x0E Ube
10 Ox1l 0x12 0x13 O0x14 0x15 O0xl16 Oxl7? Oxld 0xl? OxlA Ox1E OxIC Ox1D Ox1E Ox1F
20 O0x21 0x22 0x23 0x24 0x25 0x26 Ox27 025 0x22 0xZA 0xZE 0x2C 0x2D 0x2E O0x2F
030 0x31 0232 0x33 0x34 0x35 0x36 0x37 038 0:x39 0x3A 0x3B 0x3C 0x3D 0x3E 0x3F
D40 Ox4l 0x42 0x43 Oxdd 0x45 Ox46 Oxd7 048 042 0xdA 0xdB 0x4C Ox4D Ox4E O0x4F
0:xE0 0xE1 0x52 0x53 0x54 0x55 0x56 0x57 0x58 0x53 0xBA 0xEE O0xEC OxED OxEE O0xEF
Oxf0 0xfl 0x62 0x63 Ox64 0x65 0x66 Ox67 0263 0262 OxfA O0xfE O0xEC Ox6D Ox6E Ox&F
070 Ox71 0x72 0273 0x74 0xV5 OxV6 Oxv7 0x73 0x7? O0xTA 0x7BE O0x7C O0x7D Ox7E Ox7F
080 0x81 0x82 0x83 O0x84 0x85 0xB6 0x57 02893 0x89 0x3A 0x8F 0x8C 0x5D O0x8E Ox8F
090 0x91 0x92 0x93 0x94 0x95 0xP6 0xD7 0:95 0x99 0x94 0x9F 0x9C 0x90 0x9E O0x9F
sl Oxhl Oud2 OuAS Ouhd OxdD Oxdf OxA7 OxAS OxhS Owhd OxAB CxAC OxAD OxaE OxaAF
0xB0 0xEl 0xB2 OxE3 OxB4 O0xBS OxBS OxB7 0xBS 0xBY OxBA 0xBE O0xBEC OxED OxEE OxEF
0xC0 0xCl 0xC2 0xC3 0xC4 0xC5 0x06 OxCF 0xC3 0xCP 0xCA O0xCE 0xCC 0xCD 0xCE O0xCF
000 0xD1 0xD2 0xD3 OxD4 0xDS OxDE OxDF 0xDS 0xD2 0xDA 0xDE 0xDC O0xDD OxDE OxDF
0xE0 0xEl 0xE2 0xE3 0xE4 0xES 0xE6 OxET 0xE8 0xF2 0xFA 0xEB 0xEC OxED OxEE OxEF
0:xF0 0xF1 0xF2 0xF3 0xF4 0xF5 0xF6 OxF7 0xF3 0xF2 0xFA 0xFBE OxFC OxFD OxFE 0xFF
TZC—ATZ4C0Z test passzed
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5.12.

5.12.1.

5.12.2.

5.13.

5.13.1.

SPI_Quad_Flash

DEMO Purpose

This Demo use SPIO interface of GD32207I-EVAL evaluation board to read and write SPI
NOR FLASH at quad SPI mode. 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

Ensure GD32207I-EVAL evaluation board JP4/JP12/JP13/JP19/JP27 jumper cap jump to
SPI, computer serial port line connected to the COM1 port of development board, set the
baud rate of HyperTerminal software to 115200, 8 bits data bit, 1 bit stop bit. Download the
program <12_SPI_Quad_Flash> to the EVAL board, then the ID of the flash and 256 bytes
data which write to and read from flash will be displayed on the HyperTerminal. The following
is the experimental a part of results. If the data written to and read from the flash is the same,
then we can see “ SPI-GD25Q16 Test Passed! ”.

0x70 071 0x72 0673 D74 0x70 D676 D77 078 0679 0078 0x7E 0:7C 0470 Ox7E O:7F

(=30 0x87 0x32 033 0x84 0x85 036 0x87 0x95 033 x84 0x3EB 0x5C 0430 Ox3E 0x0F

0=30 0x97 0192 0=93 0x94 02595 096 097 0298 0299 0294 0x9B 0x9C 0430 0x9E 0x9F

OxA0 DrAT 0xA2 0243 Ot 040 0xA6 0xA7 0248 043 Ordd 0258 OraC 0x00 OxAE 0xAF
0xB00xB1 0xB2 0<B3 0xB 4 0xB5 0xB6 0<B7 0xB5 0xB3 0xBA 0<BE 0xBC 0<BD 0=BE 0:8F
0xC0 0xC1 0xC2 02C3 02C4 0xC5 0xCE 0xC7 0<C8 0:C3 0xCéa 0<CB 0xCC 04CD 0=CE 04CF
0xD0 0:01 0=D2 0203 0204 0:D5 0:06 0xD7 0:08 0x03 0:DA 0xDE 0:DC 0:0D 0<DE 0xDF
O=E00xE1 OxE2 04E3 0=E 4 OxES 0xEE 0sE7 02E2 02E3 OxEA 02ER OxEC 04ED O=EE 04EF
0xF0 0xF1 0=F2 0=F3 0xF4 0=F5 0=FE OxF7 0xF8 0=F39 0=Fa 0xFB 04FC 04FD OxFE OxFF

SPI-GD2501E Test Passed!

12S _Audio_Player

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learnto use 12S module to output audio file
B Parsing audio files of wav format

GD32207I-EVAL evaluation board integrates the 12S (Inter-IC Sound) module, and the
module can communicate with external devices using the 12S audio protocol. This demo
mainly shows how to use the 12S interface of the board for audio output.
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5.13.2. DEMO Running Result
Ensure GD32207I-EVAL evaluation board JP18/JP19/JP21/JP25 jumper cap jump to I2S,
JP12/JP13 to SPI.
Download the program <13 12S_Audio_Player> to the EVAL board, insert the headphone
into the audio port, and then listen to the audio file.
5.14. EXMC_SDRAM
5.14.1. DEMO Purpose
This demo includes the following functions of GD32 MCU:
B Learn to use EXMC control the SDRAM
5.14.2. DEMO Running Result

GD32207I-EVAL evaluation board has EXMC module to control SDRAM. Before running the
demo, JP5 must be fitted to USARTO. 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:

34



&

GigaDevice

User Guide
GD32207I-EVAL

STEAM
STEAM
STEAM
Check
STEAM

The data is:
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write data completed!
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the datal

test successed!
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5.15. EXMC_SDRAM_DeepSleep

5.15.1. DEMO Purpose
This demo includes the following functions of GD32 MCU:
B Learnto use EXMC control the SDRAM
B Learn to use deepsleep mode

5.15.2. DEMO Running Result

GD32207I-EVAL evaluation board has EXMC module to control SDRAM. Before running the
demo, JP5 must be fitted to USARTO. 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 LED3. Information via a HyperTerminal output as following:
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STEMM initialized!

SDEAM write data completed!

Enter deepsleep mode!

Press the user key to walkeup the MCIM!

Uszer key has been pressed!

SDEAM read data completed!

Check the datal

SDEAM test succeszed!

The data is:

oo o0l 02 03 N4 05 08 OT 02 09
i 11 12 13 14 15 16 1T 18 19
20021 22 23 2 25 2B 2T 28 029
30 31 3 33 3 35 3/ 3T 3L 39
40 41 42 43 44 45 48 4T 48 49
50 51 52 53 54 55 56 5T 55 59
B0 Bl B2 B3 B4 B5 BB BT BS B9
T T1 T2 T3 T4 75 76 TT T8 T9
g0 81 82 83 84 &85 88 8T 88 89
a0 91 92 93 94 95 95 97 495 99
al al a? a3 ad a5 aB AT af a0
B0 Bl B2 B3 b4 BS BE BT BS BY
el el 2 23 ed 5 B 2T 28 O
dd 41 d2 43 d4 45 d8 47 45 49
el el 22 23 21 &5 eB &T o5 O
fO0 f1 2 £3 f4 {5 {6 £7T £8 {9
oo ol 02 03 04 05 08 OT 05 09
i 11 12 13 14 15 18 1T 18 19
20 21 22 23 24 25 2B 2T 25 29
a0 31 3 33 3 3% 3/ 3T 3@ 39
40 41 42 43 44 45 46 4T 48 49
B0 51 52 53 54 G55 GSB 5T &8 59
B0 Bl B2 B3 B4 BS BB BT BS B9
T T1 T2 T3 T4 7% T TT T8 T9
g0 581 82 &3 84 85 8B 8T 848 &9
o 91 92 93 94 95 98 97 95 99
al al af a3 at a5 ab aT af ad
BO Bl B2 B3 B4 BS BE BT BE LD
cl el 2 23 et 25 B T o8 o9
a0 41 42 43 d4 45 48 4T 48 49
el el 22 23 21 &5 eB &T o5 O
fO0 f1 2 £3 f4 {5 {6 £7T £8 {9
oo ol 02 03 04 05 08 OT 05 09
i 11 12 13 14 15 18 1T 18 19
20 21 22 23 24 25 2B 2T 25 29
a0 31 3 33 3 3% 3/ 3T 3@ 39
40 41 42 43 44 45 46 4T 48 49
B0 51 52 53 54 G55 GSB 5T &8 59
B0 Bl B2 B3 B4 BS BB BT BS B9
T T1 T2 T3 T4 7% T TT T8 T9
g0 581 82 &3 84 85 8B 8T 88 &89
o 91 92 93 94 95 98 97 98 99
al al af a3 at a5 ab aT af ad
B0 Bl B2 B3 B4 VS BE BT BE 1O
el el 2 3 et 5 b T o8 o°
o 41 42 43 d4 45 48 47 48 49
el el e &3 el o5 eb &T o5 ed
fO0 £1 2 £3 f4 f5 {6 £7 8 {9
ooool 02 03 04 05 0B OT 05 09
i 11 12 13 14 15 18 1T 18 19
20 21 22 23 24 25 2B 2T 25 29
o 31 3 33 3 3% 3/ 3T 3@ 39
40 41 42 43 44 45 46 4T 45 49
B0 51 B2 53 G54 G55 GSB 5T S8 59
B0 Bl B2 B3 B4 BS BB BT BS B9
T T1 T2 T3 T4 7% T TT T8 T9
g0 581 82 &3 84 85 8B 8T 88 &89
o 91 92 93 94 95 98 97 98 99
al al af a3 at a5 ab aT af ad
B0 Bl B2 B3 B4 VS BE BT BE 1O
el el 2 3 et 5 b T o8 o°
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5.16.

5.16.1.

5.16.2.

5.17.

5.17.1.

5.17.2.

EXMC_NandFlash

DEMO Purpose

This demo includes the following functions of GD32 MCU:

DEMO Running Result

Learn to use EXMC control the NAND flash

GD32207I-EVAL evaluation board has EXMC module to control NAND flash. Before running
the demo, JP5 must be fitted to USARTO. 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, LED2 will be turned on. Otherwise, turn on the
LEDA4. Information via a HyperTerminal output as following:

Q=00
0x11
OxEZ
033
Qx4
=55
0z66
=TT
0x53
0=x594

0=EE
0=CC
0=00
0xEE
0=FF

Qz01
0x1Z
0xE3
O34
Oz45
056
QBT
=TS
Q59
O=z94

Ozadh OxaAB

0=EC
0=CD
0=DE
0xzEF

read HAND IT
Hand flash ID:0xAD 0xF1 xS0 OxlD

printf data te

0x0z
Oxl13
Ox24
0x35
0x46
05T
0xB5
079
Ox8h
0x9E
OxAC
0xEBD
0xCE
0xDF
0xFO

write data successfully!
read data successfully!
the result to access the nand flash:
access NAWD flash successfully!

be read

0x03
Ox14
0x25
0x38
0x47
0x5E
x93
0xTh
0x8E
0x3C
OxaAT
0xBE
0xCF
0xE0
0xF1

O=z04
0x15
QxR
Q=37
Oz43
=54

0z05
Ox16
02T
035
Oz49
Oz54

Ox6h OxBE

0xTE
0xac
030
OxAE
0xEBF
0x00
0xE1l
0xFz

0xTC
0x30
0x39E
OxAF
0=CO
0xD1
0xEZ
0xF3

0x06
0x17
OxES
039
Oxdh
0=x5E
0xBC
0=TD
0x5E
0=x9F
OxE0
0=xC1
0xDZ
0=zE3
0xF4

x0T
0zl
0x29
D3
0x4E
0x5C
0xE6D
0xTE
0xa8F
OzAQ
0xE1l
0xCE
0xD3
0xE4
0xF5

0=x03
0=x149

Q09
Oxlh

Ozzh OxZR

0x3E
Oz4C
=50
0xBE
0=TF
0=x80
Ozl
0xEZ
0=C3
0xD4
0=ES
0xFa

030
0x4D
0x5E
0xEF
030
091
O A2
OxB3
DxC4
0xD5
0xEB
0xFT

D04
Ox1E
0x2C
0x30
0x4E
0x5F
0xT0
D81
0x3z
OxAl
OxB4
0xC5
(31]5]
0xET
0xFo

0x0B
0x1C
0xE2D
0x3E
Ox4F
0=B0
0xTl
=52
0x83
Oxhd
0xES
0=CE
=07
0=zES
0xF3

Qx0C
0x1D
0xZE
0x3F
Qx50
DBl
0xTZ
0233
0x34
1331
0xEB&
0=CT
0xD05
0xE9

0=00
0x1E
0xZF
D40
0zx51
OxBE
0xT3
D34
0x35
O Ab
0xBT
0xCE
0=049
DxEh

OxF# OxFE

0x0E
0x1F
0x30
Ox41
Ox3Z
0xB3
0xT4
085
0x96
OxAT
OxES
0=C9
OxDA
0=zEE
0xFC

0x0F
0xZ20
0x31
Qx42
0x53
0xB4
0x75
038
0x37
OxAl
0xB9
DxCh
0xDE
0xEC
0xFD

0x10
Oxz1
Qx3Z
Ox43
x4
=65
0xTE
=57
0x83
OzAd
OxEh
0=CE
0=DC
0=ED
0xFE

TRNG_Get_Random

DEMO Purpose

This demo includes the following functions of GD32 MCU:

DEMO Running Result

Jump the JP5 to USARTO with

the

Learn to communicate with PC by USART

jumper

Learn to use TRNG to generate the random number

cap,

and download

the program
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<17_TRNG_Get_Random> to the EVAL board and run. Connect serial cable to 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 0x77), 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 THNG [est:::::::::::::f‘
TRNG init ok
Please input min num (hex format):
Please input max num (hex format);
Input min num is 3
Input max hum is 119
Generate random num is 21
Generate random num?2 is 38
Please input min num [hex format):
5.18. CAU
5.18.1. DEMO Purpose
This demo includes the following functions of GD32 MCU:
B Learn DES, Triple-DES and AES algorithm
B Learn Electronic codebook (ECB) mode, Cipher block chaining (CBC) mode and
Counter mode (CTR) mode
B Learnto use CAU to encrypt and decrypt
B Learn to communicate with PC by USART
5.18.2. DEMO Running Result

Jump the JP5 to USART with the jumper cap, and download the program <18 CAU> to the
EVAL board and run. Connect serial cable to COM1. When the program is running, the serial
terminal tool will display the information, as shown in the following figure. Plaintext data value,
the encryption algorithm, and the mode can be selected are shown. After the user setting the
algorithm and mode according to the serial output information indicating, serial port will print
out selected algorithm and mode, as shown below.
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Plain data :
068 0=C1 0<BE 0xE2 0x2E 0x40 029F 0x96 0xE3 043D 0x7E 0x11 0273 0293 0217 0x24 [Block 0]
0x&E 042D 0284 0257 041E 0203 0x4C 0x3C 0x9E 0xB7 0x6F 0x4C 0x45 0x4F 028E 0251 [Block 1]
0%30 0xC8 0x1C 0x46 0xA3 0x5C 0xE4 0x11 0xES 0xFB 0xC1 0x19 0x14 0x04 0252 0sEF  [Block 2]
0xFE Dx9F 0x24 0245 0xDF 0x4F 098 0417 0xAD 028 0241 047B 0EE 0<6C 0237 010 [Block 3]
========[hoose CAU algorithm=======
1: DES algorithm
2: TDES algorithm
3. AES algorithm
YY'ou choose to use DES algorithm
========Choose mU mode=======
1: ECB mode
2: CBC mode
3. CTR mode only when choose AES algorithm
You choose to use ECB mode
After selection, the program starts encryption and decryption operations, the results are
printed through the serial port.
Encrypted data with DES Mode ECB :
0<6E 0xDF 0xD1 0«B7 0=40 0201 0xCD 0x17 02CD 0xC5 0x7F 0xF7 0=3C 02F8 0272 0:D0 [Block 0]
0211 0297 0246 0xD2 0213 0259 0x4F 0274 03D 0x7C 0x7C 02EC 0xBC 02DD 0xD2 0220 [Block 1]
034, 0x75 0488 0x06 0275 0x2E 0x18 020D 0255 0:0F 0xDD 0x57 0x54 0xF1 03B 0294 [Block 2]
0418 0x3D 04D 0x41 0x1E 0414 0475 0268 020F 0xD3 02D3 0x64 0216 0x40 0260 0214 [Block 3]
Decrypted data with DES Mode ECB :
0x6B 0xC1 0xBE 0xE2 0x2E 0x40 0x9F 0296 0xE9 0x3D 0x7E 0«11 0x73 0x93 0x17 0x24  [Block 0]
0xAE 022D 0284 0457 0x1E 0203 024C 023C 0x9E 0xB7 0x6F 0x4C 0x45 0x4F 028E 0251 [Block 1]
0230 0=C8 0x1C 0=46 0243 0x5C 0xE4 0x11 0=E5 0xFB 0xC1 0219 0x14 0204 0252 0EF  [Block 2]
0xFE Dx9F 0x24 0245 0xDF 0x4F 0x9B 0417 0xAD 0x2B 0x41 047B OEE 046C 0x37 0x10 [Block 3]
Example restarted...
And then restart for users to select a different algorithm and mode to repeat demo, as shown
below.
Plain data :
0x6B 0xC1 0xBE 0xE2 0x2E 0240 0x9F 0236 0<E9 0x3D 0x7E 0211 0473 0293 0x17 0224 [Block 0]
0xAE 042D 0284 0257 0x1E 0203 0xAC 0x9C 0x9E 0«B7 0x6F 0x4C 0x45 0x4F 0x8E 0x51 [Block 1]
0430 0xC8 0x1C Dx46 0x43 0:5C 0xE4 0211 0=E5 0«FB 0xC1 0219 Dx1A 0204 0252 0=EF  [Block 2]
0FE Dx9F 0x24 0245 0xDF 0x4F 0x9B 0x17 024D 0428 0241 0x7B 0<E6 0x6C 037 0:10 [Block 3]
========[hoose CAU algorthm=======
1: DES algorithm
2: TDES algarithm |
3. AES algorithm
5.19. HAU
5.19.1.  DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learn SHA-1, SHA-224, SHA-256 and MD5 algorithm
B |Learn HASH mode and HMAC (keyed-hash message authentication code) mode
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B Learnto use HAU to calculate digest for the input message
B Learn to communicate with PC by USART

5.19.2. DEMO Running Result

Jump the JP5 to USART with the jumper cap, and download the program <19 HAU> to the
EVAL board and run. Connect serial cable to COM1. When the program is running, the serial
terminal tool will display the information, as shown in the following figure. After the user
setting the algorithm and mode according to the serial output information indicating, serial
port will print out selected algorithm and mode, as shown below.

message to be hashed:

The GD32 FZ2 zeries iz the result of a perfect symbiesisz of the real—time control
capabilities of an MCU and the =igmal processing performance of a DSF, and thus
complements the G032 portfolic with a new clazs of devices, digital signal
controllers (DSC).

=————hooze HAI algorithm
1: SHAl algorithm

Z?: SHAZZ4 algzorithm

3: SHAZES algorithm

4: MIE algorithm

Tou choose to use SHAL algorithm

=————Thoose HAU mode
1: HASH mode
Z: HMAC mode

Chooze error: pleaze chooze again!
You choose to use HASH mode

message digest with SHA-1 Mode HASH (160 bits):

After selection, the program starts digest calculation, the results are printed through the
serial port. And then restart for users to select a different algorithm and mode to repeat demo,
as shown below.

message digest with SHA-1 Mode HASH (160 bits):

Oxvd Ox91 OxB0 0xEd
0xEC O35 Oxll O0xF&
Ox04 Oxeh? OxDC 0x76
0x55 Cxld OxZé 0209
OxSh Oxdy Oxf0 0xCC

Example restarted. ..
meszage to be hashed:

The GD32 FZ zeries iz the result of a perfect svmbicziz of the real—time control
capabilities of an MCU and the =igmal processing performance of a DSF, and thus
complements the D32 portfolie with a new clazs of devices, digital =ignal
controllers (DSC).

= hooze HAI alzorithm
1: SHAl algorithm

2. SHAZZ4 al gorithm

3: SHAZEE algerithm

4: M5 algzorithm

Choose error: please choose again!
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5.20. Tamper_Waveform_Detection

5.20.1. DEMO Purpose
This demo includes the following functions of GD32 MCU:
B Learn BKP tamper function
B Learn BKP waveform detection function

5.20.2. DEMO Running Result
Download the program <20_Tamper_Waveform_Detection> to the EVAL board and run. If
uncomment the TAMPERO_DETECT macro, it writes the data to all backup data registers,
then check whether the data were correctly written. If yes, LED1 is on, otherwise LED?2 is on.
When the Tamper key (TAMPERO pin) is pressed, the backup data registers are reset and
the tamperO interrupt is generated. In the corresponding ISR, it checks whether the backup
data registers are cleared or not. If yes, LED3 is on, otherwise LED4 is on. If uncomment the
WAVEFORM_DETECT macro and short P18 and PC13, the program will write the data to all
backup data registers, then check whether the data were correctly written. If yes, LED1 is on,
otherwise LED2 is on. At this time, LED3 and LED4 are off, which means that waveform
receiving and checking is right, tamperl interrupt isn’t happened. If PI8 and PC13 are
disconnected, LED3 will light up, this means that waveform receiving and checking is wrong,
tamperl interrupt is happened.
Tamper and waveform detection only one can be used at the same time.

5.21. SDIO_SDCard Test

5.21.1. 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 Learnto use SDIO to erase, lock and unlock a SD card
EVAL board has a secure digital input/output interface (SDIO) which defines the SD/SD I/O
IMMC CE-ATA card host interface. This demo will show how to use SDIO to operate on SD
card.

5.21.2. DEMO Running Result

Jump JP26, JP28, JP29 and JP31 to SDIO, Jump the JP5 to USARTO to show the print
message through HyperTerminal, and download the program <21_SDIO_SDCardTest> to
the EVAL board and run. Connect serial cable to COM1, and open the HyperTerminal. Firstly,
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5.22.

5.22.1.

all the LEDs flash once 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 and LED4. 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.

Card init success!

Card information:

## Card verzien 3. 0x ##

## SIHC card ##

## Device zize 1z 1EERS144ER ##
## BElock =ize 1z BIZE #i

## Elock count 1z 31116255 it

## CardCommandClasz=zez 1=: BBE ##
## EBlock operation supported #i
## Erasze supported ##

## Lock unlock supported ##

## Application specific supported #i
## Switch function supported ##

Card test:

Block write success!

Block read success!

The card 1= locked!

Eraze failed!

The card iz unlocked

Eraze success!

Block read success!

Multiple block write suceess!
Multiple black 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

GD32207I-EVAL development board integrates the CAN (Controller Area Network) bus
controller, which is a common industrial control bus. CAN bus controller follows the CAN bus
protocol of 2.0 A and 2.0 B. This demo mainly shows how to communicate two EVAL boards
through CANO.
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5.22.2.

5.23.

5.23.1.

5.23.2.

DEMO Running Result

This example is tested with two GD32F2071-EVAL boards. Jump the JP5 to USART and P2,
P3 to CAN with the jumper cap. Connect L pin to L pin and H pin to H pin of JP14 on the
boards for sending and receiving frames. Download the program <22 _CAN_Network> to the
two EVAL boards, and connect serial cable to COML1. Firstly, the 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 one time.

The output information via the serial port is as following.

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

CAHD receiwe data: ahb, ed|

RCU_Clock_Out

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B 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

Jump the JP5 to USARTO with the jumper cap, and download the program
<23 _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:

jf=—————— Gigadevice Clock output Demo ——/
press tamper kev to seleet clock output source

CE_OUTO: =w=tem elock

CE_OUTO: TRCEM

CE_OUT1: HETAL
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5.24. PMU_Sleep Wakeup

5.24.1. 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

5.24.2. DEMO Running Result
Download the program <24 PMU_sleep_wakeup > to the EVAL board and run, jump the JP5
to USART with the jumper cap and connect serial cable to COMO. After power-on, all the
LEDs are off. The mcu will enter sleep mode and the software stop running. When the
USARTO receives a byte of data from the HyperTerminal, the mcu will wake up from a
receive interrupt. And all the LEDs will flash together.

5.25. RTC_Calendar

5.25.1. DEMO Purpose
GD32207I-EVAL evaluation board integrated RTC (clock Real-time) real-time clock. If the
battery has been installed, the accuracy of the current date and time can be guaranteed
when the system is reset or power down RTC is essentially an independent timer, usually
used for calendar clocks. This Demo is used to demonstrate the function and usage of the
RTC module in the GD32207I-EVAL evaluation board.

5.25.2. DEMO Running Result

Download the program to the development board, serial port output information, as shown in
the following figure. If the development board run the program for the first time, serial port

output following information "RTC not yet configured...." It requires the user to set up hours.

minutes and seconds.
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This is a RTC demo......
This is a RTC demo!

RTC not yet configured....

RTC configured....

==========Tine Settingg==========
Please Set Hours

According to the serial port output information prompt, setting time, serial port will print out

the current time every second, as shown below.

This is a RTC demo......
This iz a RTC demo!

RTC not vet configured....

RTC configured....

==========Tine Settings======———=
Please Set Hours: 23

Flease Set Minutes: 23

Please Set Seconds: 23

Time: 23:23:23

Time: 25:23:28

Time: 23:23:24

Time: 23:23:25

Time: 23:23:28

Time: 23:23:27

Time: 23:23:28

111

If the development board is not the first run of the program, time has been set up in the last

run, after the system reset or battery power restart, as shown below, serial port output

following information " No need to configured RTC....

information.

, serial port continue printing time
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Time: 23:23:26 -
Time: 23:23:27
Time: 23:23:28
Time: 23:23:20
This iz a RTC demo......
No need to configure RTC....
Time: 23:23:30
Time: 23:23:31
Time: 23:23:32
Time: 23:23:33 B
Time: 23:23:34 i
Time: 23:23:35
|Time: 23:23:360
5.26. TIMER_Breath LED
5.26.1. 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
5.26.2. DEMO Running Result
Use the DuPont line to connect the TIMER1 CH2 (PA2) and LED1 (PF6), and then download
the program <26_TIMER_Breath_LED> to the board and run.
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.
5.27. TLI_without_GUI
5.27.1. DEMO Purpose
This demo includes the following functions of GD32 MCU:
B Learnto use TLI to control LCD for displaying different images
5.27.2. DEMO Running Result

Jump the JP31 to LCD, and download the program <27_TLI_without_GUI> to the EVAL
board and run. After downloading program to board, a running cheetah on the background of
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GD logo is appeared on the LCD, which outputs as following.
5.28. DCIl_0V2640
5.28.1. DEMO Purpose
This demo includes the following functions of GD32 MCU:
B Learn to use DCI interface capture image from OV2640 camera
B |earnto use TLI interface display the captured image
5.28.2. DEMO Running Result

Connect jumper JP22, JP23, JP24, JP25, JP26, JP28, JP29, P2, P3 to DCI, jumper JP31 to
LCD. Download the program <28_DCI_0OV2640> to the GD32207I-EVAL evaluation board,
then 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.
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5.29. ENET
5.29.1. FreeRTOS tcpudp

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learn to use Lwip stack
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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 GD32207I-EVAL evaluation board, it shows how to configure the
enet peripherals to send and receive frames in normal mode and use Iwip tcp/ip stack to
realize ping, telnet and server/client functions.

JP13, JP18, JP19, JP20, JP22, JP23 must be fitted.

Itis configured in RMIl mode, and 25MHz oscillator is used, the system clock is configured to
120MHz.

This demo realizes three applications:

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

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

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

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

Note: Users should configure ip address, mask and gw of GD32207I-EVAL evaluation 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:
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[2020-07-01 17:32:50504]# RECVY ASCID

HelloGigaDevice =======
== 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]# RECVY ASCID
GigaDevice [8000] PORT Hello

I |[2020-07-01 17:32:52.051]# RECY ASCII>
GDMCU

HiimiE |

¢ AR L AR

GDMCU

Rix
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(1) thigzeal

TCP Server v l

(2) M EH HHt

192.168.56.158 "I

(3) FMENRD
10260

@ %R |

HIREE | et |

[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>
GDMCU

[2020-07-01 17:34:52.570]# RECY ASCI FROM 192.168.56.60 :10260>
GDMCU

HORR

& ASCII (" HEX
Vv $ZEEEAET
I~ BE=EIMRT
I~ BdEmE .
™ BEERRET

Efhikin S
CREIRE

(¢ ASCIT ( HEX

v BEhiiE X
v ATiES BzhEIE
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[~ {EFEE 40 ms
ey Foe
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GDMCU

Rix

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:

Using Network assistant software, configure to use udp protocol, using 1025 port, and when
send something through the assistant, users can see the echo reply from the board:
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5.29.2.

PERRE
(1) thigza
UDP v
(2) A4 44t

192.168.56.158
(3) FMEHIKA
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[2020-07-01 17:35:38.243]% SEND ASCI TO 192.168.56.60 :1025>

GDMCU

[2020-07-01 17:35:38.244]% RECY ASCI FROM 192.168.56.60 :1025>

GDMGCU

SRR | mREN [1921665680105 | <& | § #EIE L AR

GDMCU

Rk

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

Raw_tcpudp

DEMO Purpose

This demo includes the following functions of GD32 MCU:

Learn to use Lwip stack
Learn to use raw API to handle with a task

Learn how to realize a tcp server

Learn how to realize a tcp client

Learn how to realize a udp server/client

Learn how to use DHCP to allocate ip address automatically
Learn to handle with received packet in polling mode and in interrupt mode

This demo is based on the GD32207I-EVAL evaluation board, it shows how to configure the
enet peripherals to send and receive frames in normal mode and use Iwip tcp/ip stack to

realize ping, telnet and server/client functions.

JP13, JP18, JP19, JP20, JP22, JP23 must be fitted. JP5 jump to USARTO.

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

120MHz.

This demo realizes three applications:

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

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

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

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

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

Note: Users should configure ip address, mask and gw of GD32207I-EVAL evaluation board,
or server according to the actual net situation from the private defines in main.h.

DEMO Running Result

Download the program <Raw_tcpudp> to the EVAL board.

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

RERE
(1) gz

HEET |

[2019-04-08 0%:38:58 540]# RECVY ASCID

>

TCP Client
(2) A E 4 M hE

192.168.57.59 v

(3) mREENIKO == GD32 ==
2000

= == Telnet SUCCESS==
@ wiF

Hello. What is your name?

FEE
gisan (i [2013-04-08 02:38:50 478]# SEND ASCID> L
v #FEEELER GDMCU 3

v kg
I BREEE.

I EEEEEDT
BT EaE

[2019-04-08 09:38:59.478]# RECY ASCID

GigaDevice [8000] PORT Hello
RERE

& ASCIT HEX [2019-04-08 0%:3

31]

# RECY ASCID

GDMGU
v BEhriE T
v ATiES BENEE =
I Behaikiisi ——

- fAtsRE, | DORRE | o TR 1
I~ &R =,§ . GDMCU
& Iﬁ £} 100\0\“ k%
BEEY APEX
& RERE 13M RX:734 TX:95 =lriie A

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

echo reply from the client:
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R s |
(1) Hhixzes
TCP Server - &

[2019-04-08 08:42:33.1023# Client 192.168.57 5810260 eets online
(2) & E Y Hht

19216857158  ~ [2019-04-08 09:42:36.108]% SEND ASCI TO ALL>

GDMGU
(3) FHENHO I
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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:

FEE  umE | me
() fhiysem Bzt
LUDP -] g

[2020-07-01 17:35:38.243]# SEND ASCI TO 192.168.56.60 :1025>
(2) FMEH Myt | |[GOMCU

192.168.56.158 VI
[2020-07-01 17:35:38.244]# RECY ASCII FROM 192.168.56.60 :1025>

(3) AMEHNIKD GDMGU
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I~ BbEEET. ..
[~ BERERET
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v AESBENEE
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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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5.29.3.

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 GD32207I-EVAL evaluation board, it shows how to configure the
enet peripherals to send and receive frames in normal mode and use Iwip tcp/ip stack to
realize webserver application.

JP13, JP18, JP19, JP20, JP22, JP23 must be fitted. JP5 jump to USARTO.

Itis configured in RMII mode, and 25MHz oscillator is used, the system clock is configured to
120MHz.

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 VREFINT voltage in real-time.

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

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

Note: Users should configure ip address, mask and gw of GD322071-EVAL evaluation board
according to the actual net situation from the private defines in main.h.

DEMO Running Result

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

The web home page shows as below:
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€ GD32F2071 Webserver Demo

GigaDevice

This expenment is performed at GD32F2071-EVAL development board. There are three

GD32F2071 LED control LEDs on the devalopment board, and this demo shows how 1o tumn on the LEDs. If one
or more LED checkboxes are selected on the webpage, and send the command, then
the corresponding LED on the development board willlight up

x This experiment is performed at GD32F2071-EVAL development board, using ADCO
GD32F2071 ADC-voltage module to monitor the VresinT voltage (through ADICO channel 17} in real-time. The

monitor webpage will read and display the sampling value every second

The LED control page shows as below:

¢ GD32F2071 LED control

GigaDevice

e Gl e
GD32F207| Webserver Demo
GO32F2071 ADC monitor

LED1

LED2

LED3 o
# g

send

The ADC monitor page shows as below:

c-gzﬁ-ce GD32F2071 ADC-voltage monitor
The Vrernt value 1247 mv
————————————— Select-——

GD32F2071 Webserver Demo
GD32F2071 LED control

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

phone.
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5.30. USBFS
5.30.1. USB_Device

1) 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

GD32207i-EVAL evaluation board has four keys and one USB_FS interface. The four keys
are Reset key, Wakeup key, Tamper key, User key. In this demo, the GD32207i-EVAL
evaluation 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.
W ﬂwu Human Interface Devices

9;3 HID-cempliant consumer control device

!:!_,«:J HID-compliant consumer control device

5‘;3 HID-compliant system controller

!'3;3 USE Input Device

5'3;3 USE Input Device

£ USE Input Device

U5 USB Input Device
g |DE ATA/ATAP| controllers
w ZZ Keyboards

Z= HID Keyboard Device
I Z= HID Keyboard Device I

DEMO Running Result

Jump the JP5 jump to USB, download the program
<30_USBFS\USB_Device\HID_Keyboard> to the EVAL board and run. If user press the
Wakeup key, will output ‘b’. If user press the User key, will output ‘c’. If user press the Tamper
key, will output ‘a’.

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

- Wait for PC to fully enter the standby mode

- Push the ‘wakeup’ key

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

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learn how to use the USB_FS 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 flash as the storage medium. For more details of the MSC protocol please
refer to the MSC protocol standard.

MSC device will use a variety of transport protocols and command formats for
communication, so it need to choose the appropriate protocol and command format in the
realization of the application. This demo selects the BOT (bulk only transport) protocol and
the required SCSI (small computer interface) command, and is compatible with a wide
variety of Window operating systems. Specific BOT protocol and SCSI command
specification please refer to the standard of their agreement.

DEMO Running Result

Jump the JP5 to USB, download the program <30_USBFS\USB_Device\MSC_Udisk> to the
EVAL board and run. When the EVAL-board connect to the PC, user will find a USB large
capacity storage device is in the universal serial bus controller, and there is 1 more disk
drives in the equipment manager of PC.

4y BMEIE
. s GD32 Internal-flash USB Device
ey STS500DMO002-1BD142 ATA Device

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

B IEnFEaTiE (2)

"~ oo waE (69 - TS (H)
-_—

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

1) Host_HID

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learnto use the USBFS as a HID host
B Learn the operation between the HID host and the mouse device
B Learn the operation between the HID host and the keyboard device

GD32207i-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, download the program <30 _USBFS\USB_Host\Host HID> to the
EVAL board and run.

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

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

2) Host MSC

DEMO Purpose

This demo includes the following functions of GD32 MCU:

B Learnto use the USBFS as a MSC host
B Learn the operation between the MSC host and the Udisk

GD32207i-EVAL board integrates the USBFS module, and the module can be used as a
USB device, a USB host or an OTG device. This demo mainly shows how to use the USBFS
as a USB MSC host to communicate with external Udisk.

DEMO Running Result

Jump the JP5 to USB, download the program <30 _USBFS\USB_Host\Host_ MSC> to the
EVAL board and run.

If an Udisk has been attached, the user will see the information of Udisk enumeration. First
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pressing the User key will see the Udisk information, next pressing the Tamper key will see
the root content of the Udisk, then press the Wakeup key will write file to the Udisk, finally the
user will see information that the MSC host demo is end.
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6. Revision history
Table 6-1. Revision history
Revision No. Description Date
1.0 Initial version Jul. 15th, 2015
2.0 firmware update Jun. 5th, 2017
2.1 Update EVAL board Apr. 1st, 2019
2.2 Rebase version Oct. 31st, 2021
2.3 Firmware update Jun.30th, 2023
2.4 Firmware update and DAC demo Dec.31th,2023
changed
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any product of
the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and treaties of the
People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and treaties and does not grant
any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and brands of third party referred thereto

(if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not limited to, the
implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability arising out of the
application or use of any Product described in this document. Any information provided in this document is provided only for reference purposes.
It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of
this information and any resulting product. Except for customized products which has been expressly identified in the applicable agreement, the
Products are designed, developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only. The
Products are not designed, intended, or authorized for use as components in systems designed or intended for the operation of weapons,
weapons systems, nuclear installations, atomic energy control instruments, combustion control instruments, airplane or spaceship instruments,
transportation instruments, traffic signal instruments, life-support devices or systems, other medical devices or systems (including resuscitation
equipment and surgical implants), pollution control or hazardous substances management, or other uses where the failure of the device or
Product could cause personal injury, death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to
ensure using and selling the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and
customers shall and hereby do release the Company as well as it’s suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it’s suppliers and/or
distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from

or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes, corrections,

modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2023 GigaDevice — All rights reserved
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