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1. Summary

GD32G553Q-EVAL uses GD32G553QET6 as the main controller. It uses GD-Link Mini USB
interface to supply 5V power. Reset, Boot, Button key, LED, CAN, I2C-EEPROM, LCD, QSPI-
Flash, HPDF, IFRP and USART to USB interface are also included. For more details, please
refer to GD32G553Q-EVAL schematic.
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2.

Function Pin Assign

Table 2-1. Function pin assignment

Function Pin Description
PE3 LED1
PE4 LED2
LED
PES LED3
PE6 LED4
RESET Reset
PAO KEY_A
PC13 KEY_B
KEY PF10 KEY_C
PF9 KEY_D
PF7 KEY_Cet
ADC PA1 ADCO1_IN1
PA11 CANO_RX
CAN PA12 CANO_TX
PB12 CAN1_RX
PB13 CAN1_TX
DAC PA4 DAC_OUTO
USART PA9 USARTO_TX
PA10 USARTO_RX
oG PG7 12C2_SCL
PG8 12C2_SDA
PD3 QSPI_NCS
PD2 QSPI_CLK
PF8 QSPI_IO0
QsPI PD5 QSPI_IO1
PD6 QSPI_I02
PD7 QSPI_IO3
PB7 QSPI_DQS
PB6 QSPI_NRST
PB10 HPDF_DTINO
PB1 HPDF_DTIN1
PC5 HPDF_DTIN2
PC7 HPDF_DTIN3
HPDF PCO HPDF_DTIN4
PC11 HPDF_DTIN5
PF13 HPDF_DTING
PB9 HPDF_DTIN7
PB5 HPDF_CKINO
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Function Pin Description
PB2 HPDF_CKIN1
PB15 HPDF_CKIN2
PC6 HPDF_CKIN3
PC1 HPDF_CKIN4
PC10 HPDF_CKIN5
PF14 HPDF_CKING
PB11 HPDF_CKIN7
PF11 HPDF_EXTI11
PF15 HPDF_EXTI15
PBO HPDF_CKOUT
PD14 EXMC_DO
PD15 EXMC_D1
PDO EXMC_D2
PD1 EXMC_D3
PE7 EXMC_D4
PES8 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
PC2 EXMC_NWE
PC4 EXMC_NEO
CMP PB14 CMP_IP
IFRP PB9 IFRP_OUT
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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 LED3 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 5.29 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, the latest version of GigaDevice.GD32G5x3_DFP (URL: https://www.gd32mcu.com)
should be installed to load related files.

2. If you use IAR to open the project, the latest version of IAR_GD32G5x3_ADDON (URL:
https://www.gd32mcu.com) should be installed to load related files.
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4.

4.1.

4.2.

4.3.

Hardware layout overview

Power supply

Figure 4-1. Schematic diagram of power supply

GDLINK 5V +5V U2 _AMSI1117-33
T 16VAOEAVX o 3 [ o o

(O]

SMD1210P050TF —LEEL_1

c21
EOV/lOOnF - _ EOV/IOOnF

TP3
TPGND

Boot option

Figure 4-2. Schematic diagram of boot option
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1 —— +3v3 10KQ
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N W

LED

Figure 4-3. Schematic diagram of LED function
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4.4,

4.5.

4.6.

4.7.

KEY

Figure 4-4. Schematic diagram of Key function
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ADC

Figure 4-5. Schematic diagram of ADC
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GND
Figure 4-6. Schematic diagram of DAC
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CMP

Figure 4-7. Schematic diagram of CMP
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+3V3
R20
10K @
PB14__CMP IP ">~ _
+ e
CMP Sso_____ EXTI
R21 e
GL5626 , 10-15K CMP IMi- -7
Vref-intl4 b
Vrefint/2 )
Vrefint*3/4 s
Vrefint b
DAC3 OUT0 {
DAC1 OUTO
Figure 4-8. Schematic diagram of CAN
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4.9.

USART

Figure 4-9. Schematic diagram of USART
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USART To USB
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E| 50V/100nF
2
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Figure 4-10. Schematic diagram of 12C
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Figure 4-11. Schematic diagram of QSPI
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4.12. HPDF

Figure 4-12. Schematic diagram of HPDF
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Short JP15(1,2) for SPI10 function
Short JP15(2,3) for DAC function
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1 —SPIO_NSS
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HPDF
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Figure 4-13. Schematic diagram of LCD
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Figure 4-14. Schematic diagram of IFRP
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4.15.

4.16.

P14
PC12 T4 CH1 1
Short JP17(1,2) for IFRP function ND|| 2
Short JP17(2,3) for HPDF function ey R4§ 3
JP1T 100 Q
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BT a— 1
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Figure 4-15. Schematic diagram of Extension
Extension Pin
6 »7 P8 P9
PE2 PE3 1 A3 PBIL PB12 PAL4
PEA ; f PES M5z é i A5 PB13 i i PB14 ; i PC10
PEG 2 o | vear PAG 5 & AT PB15 s o PD! 0 o pC12
PCI3 E M pC14 | C4 3 s C5 B s 0 H M G6
PCI5 9 10 PF3 PBO s 10 BL DIL s 10 D12 s 10 G8
PF4 B2 PDI3 4 D0
| 11 12 B |I- GND ——— 11 12 |* GND PO 1 12 11 12
e | Boabies B s s ] e [
PFQ 7 18 PF10 " PF12 7 18 PF13 Gl 17 18 |—PG2 " _pD3 7 18
0SC IN 0SC_OoUT PFL4 F15 PG3 PG4 PD5
NRST | ¥ % PCo PE? D @ E8 c8 LN co PD7 D @D
a1 2 —_— 2 2| 21 2 21 22
L 23 2 L e Lo — 3 L — 3
C3 5 @ PF2 PELL B o PEL PALD 5 o PALL PBG B o PB7
AQ PAL PEL3 PEL PAL2 BOOTO PBY
™ 27 28 PELS 271 28 PEL | 27 28 sars ||l GND = 27 28 FEL
29 3 |I- GND 2 3 +3.3v} 29 30 29 3
uo
H—l pAO-WKUP PBO fa2S ¢
L paL Pa1 (2l
T 101 PALS PA2 PB2/BOOT1PE—X
Theg o = penTrS o5
T 100 PB34 RS (LD 58
T Reset NRST ;E é& RS PB6 [BX
PAT PB7 [
SMID, SIP-4, 254 —4b pag P8 il
pa AAE PAY PBY gé PB9 T Reset
L_USBHS DMPAIL :::g E:ﬁllg 30 X
L _USBHS DP PA12 PAL2 PBI12 33 X
:: 2%51 EZ‘S PA13/JTMS/SWDIO PB13 03;—)(
PAL4ITCK/ISWCLK PB14 [
X—8  pawsTOI pB15 B
C100
HC-495-25MHz, 20pF LoscIN_ &l oo im0 pcofef—X
L OSC IN -
{f T g —LOSCOUT b4 o5 ourippL pe1 @2 X
s0viz0p= Y101 [] Rio1 e ) pe2 [l
ano| c102 e R102 R104 10 o o3 X L_LEDL
ut 10Ka GND‘”_':}—W" B0OTO [ el A% LED0G03
PCs (X R109 o
S0v/20pF L_NR LNRST 2 (gt O TR L LEDL 47 b
pCT 8 PCT. L _LED2 470 LEDO6O0:
€103 39 R110 L_LED2
S0V/1000F pes (il
peg (el
1 PC10 T _TCKICLK
sz i TTDO
GND CLLs  pcre T DI
PCI3-TAMPER-RTC[BE—X
PC14-0SC32_IN [B—X
1 VBAT PClS-OSCSZ_OUTdﬁ(
GDI K_5V
- 48 VvDD_1 VSS 1 a7
; H v s
R0 220 L USBHS DM 19 - — 18
c—crr =R Vooh Vees
QH VDDA VSSA
6 II- ono 33V3  GD32ES0SRETG =
+3v3 GND.
U-M-M5SS5-W-2
R108
M 1100= c111
SOVIATOPF 50V/100nB0V/4.7uF
GND

15/36



User Guide
GigaDevice GD32G553Q-EVAL

4.17. MCU

Figure 4-17. 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

GD32G553Q-EVAL 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 learnto use SysTick to generate 1ms delay

GD32G553Q-EVAL 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_B to control the LED2. When press down the KEY_B,
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_B, LED2 will be turned on. Press down the KEY_B 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.

GD32G553Q-EVAL 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 EXTlI 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
USART. Firstly, all the LEDs flash 2 times for test. Then, this implementation outputs “USART
printf example: please press the KEY_C” on the HyperTerminal using USART. Press the
KEY_C, the serial port will output “USART printf example”.

The output information via the HyperTerminal is as following:

USKET printf example: please press the EEY_C

TIAET 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 and
connect serial cable to USART. 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
flash by turns. Otherwise, LED1, LED2 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 3T 358 39 3a 3B 3C 3D SE SF 40 41 42 43 44 45 46 47 45 49 44 4F 4C 4D 4E 4F &0
51 B2 B3 B4 BE B5 B7 B3 B9 BA 5E 5C 5D BE &5F 60 61 62 63 64 65 66 67 55 59 6A 6B
GC 6D 6E 6F O Y1 Y2 Y3 74 VR Ve YT V8 TP VA VE FC YD TE TF 80 81 52 53 54 55 56
o7 85 89 8a 8B 8C 8D SE 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 BEBF COCI C2C3C4CE CE CYCECY CACECC CDCECF DO D1 D2 03 D4 D5 D& D7
03 D9 Is 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 Learnto use the USART transmit and receive data using DMA.

DEMO running result

Download the program <06_USART_DMA> to the EVAL board and connect serial cable to
USART. Firstly, the USART sends “USART DMA interrupt receive and transmit example,
please input 32 bytes:” to hyperterminal and waits for receiving 32 bytes data from the
hyperterminal that you must send. After MCU receives the data, the USART will continue to
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output the received data to the hyper terminal.
The output information via the HyperTerminal is as following:
USART IMA interrupt receive and transmit example, pleaze input 32 bytes:
adadsddafafazagafesfeafeafeasadad
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 Learnto getthe value of ADCO inner channel 14 (temperature sensor channel) and ADCO
channel 18 (Vrefint channel)
5.7.2. DEMO running result

Download the program <07_ADC_Temperature_Vrefint> to the board. Connect serial cable
to USART, open the HyperTerminal.

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

the temperature data 1z 35 degress Celsius
the reference voltage data iz 1,201V

the temperature data 1z 35 degrees Celzius
the reference voltage data 1= 1,201V

the temperature data 1z 35 degress Celsius
the reference voltage data iz 1,201V

the temperature data i1z 35 degrees Celzius
the reference voltage data 15 1,201V

the temperature data 1= 35 degress Celsius
the reference voltage data iz 1,201V

the temperature data i1z 35 degrees Celzius
the reference voltage data 13 1,201V

the temperature data iz 35 degress Celsius
the reference voltage data is 1201V

the temperature data i1z 35 degrees Celzius
the reference voltage data 13 1. 202V
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5.8. DAC_ Output_Voltage Value

5.8.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learn to use DAC to output voltage on DACO_OUTO output

5.8.2. DEMO running result
Download the program <08 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 Ox7FFO0, which
should be 1.65V (VREF/2), would be output on PA4.
The voltage on PA4 can be observed through the oscilloscope.

5.9. Comparator_Obtain_Brightness

5.9.1. DEMO purpose
This Demo includes the following functions of GD32 MCU:
B Learn to use comparator output compare result
The comparator has two inputs, in this demo, one input is PB14, and the other one is the
reference voltage. Compare the two input voltages, the output is a high or low level, and the
LED2 will performs the corresponding action.

5.9.2. DEMO running result
Download the program <09 _Comparator_Obtain_Brightness> to the EVAL board, comparing
two input voltage, if output level is high, LED2 is on, otherwise LED2 is off.

5.10. 12C_EEPROM

5.10.1. DEMO purpose

This demo includes the following functions of GD32 MCU:

B Learn to use the master transmitting mode of 12C module
B Learn to use the master receiving mode of 12C module
B Learn to read and write the EEPROM with 12C interface
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5.10.2.

DEMO running result

Download the program <10_I12C_EEPROM?> to the EVAL board and run. Connect serial cable
to USART, 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!"

read and write aren't matching." and all the two LEDs light.

The output information via the serial port is as following.

000
0x10
Ox20
0320
Oz40
x50
CzE0
Oz 70
x50
20
Czc 0
0xE0
0xC0
0xD0
0xE0
0xF0

0=:00
0210
=220
02230
040
050
060
070
020
02230
Cize
0::B0
0=:C0
=200
0::E0
0:F0

Ox01
Oxll
0x21
0x31
Oxdl
0x51
OxB1
0xT1
0x51
091
Oxhl
OxEL
0=zC1
0=01
0zElL
0xF1

0=z01
Ox11
0xZ21
0x31
Oxdl
0x51
OxzB1
0xT1
0x51
0x91
Ozl
0xE1l
0=xC1
0=x01
0xEl
0xF1

002
Ox12
Ox22
032
(12
052
B2
072
052
92
Dbz
OxB2
OxC2
OxD2
OxE2
OxF2

=02
0x1Z
Oxe?
%32
Ox42
0x52
=62
=72
0x82
0x92
Dz
0xEZ2
0xCE
0xDZ
0xEZ
0xF2

0x03
0x13
0x23
0x33
Ox43
0x53
OxB3
OxT3
0x53
093
O3
0xE3
0xC3
0xD3
0xE3
0xF3

ATZ24C0Z reading. .

003
0x13
0x23
0x33
0x43
0x53
0zB3
0=xT3
0z83
093
Ozxn3
0xB3
0xC3
003
0=zE3
0xF3

TEC-24C002 configured. . .

004
Ox14
Ox24
034
044
0x54
064
074
054
094
Oxhd
OxE4
0=C4
0=DH4
0=xE4
0xF4

004
Ox14
Qx4
054
Ox44
054
0x64
0=T4
0x54
094
Dt
0xB4
0:xC4
0D
0xE4
0xF4

T2C-ATZ24C02 test passed!

The I7C i= hardware interface
The =peed iz 400K
ATZ24C02 writing. .

0x05
0x15
0x25
0x35
0x45
0x55
0=B5
0=T5
0x55
095
Oz kS
0xES
0xCS
0xD5
0xES
0xFS

005
0x15
0x25
0x35
0x45
0x55
0xB5
0xT5
0x85
095
Oz
0xBS
0xC5
0xD5
0xES
0xF5

0x06
0x16
%26
036
Ox16
056
0x:BE
Ox=TE
D56
D96
OxhB
0xBE
0xCE
0xDE
0xE6
0xFE

008
0x16
0x2h
0x36
Q46
0x56
=66
0xTE
0xE6
096
Db
0xE6
006
0xDf
0xER
0xF6

0x07
017
0x27
0x37
047
0x57
0xBT
0xTT
0x37
097
OxAT
0xET
0xCT
0xD7
0xET
0xFT

007
017
0x27
0x37
0x4T
0x37
0xBT
0xTT
0x37
097
OxAT
0xET
0xCT
0xD07
0xET
0xFT

0x08
0x18
0x28
0x38
0x48
0x:55
0x:B5
0TS
055
095
OxAS
0xBS
0xCe
0xDE
0xES
0xF&

008
0x18
0x28
0x35
0x45
0x58
0x658
0xT8
0x58
008
Qi
0xEB3
0xC8
0xDE
0xES
0xF3

0=x09
0x19
0x29
0x39
0x49
0x59
0x69
0x79
0x59
0x99
OxA9
0xE9
0=xC9
0xD9
0xE9
0xF9

0x09
0x19
0x29
0x39
0x49
0x59
0x69
0x79
0x59
0x99
OxA9
0xE9
0xC9
0x09
0xE9
0xF9

0x04 Ox0F
Ox1h Ox1E
Ox2h Ox2E
Ox34 Ox3E
Oxdh OxdB
0x5A OxSE
OxE4 OxBE
0xThA OxTE
0x5h OxSE
0x94 Ox9E
Oxhh OxiAE
0xEBA OxBE
0xCh OxCE
0xDA OxDE
0xEA OxER
0xFA OxFE

Ox04 Ox0OB
Ox1A Ox1E
OxZh OxZE
Ox34 Ox3E
Ox4h OxdE
0x5h Ox5E
0x6h OxBE
O0xTh OxTE
Ox3h OxEE
O:x3A Ox9E
Oz OniE
OxEA OxEEB
0xCA OxCE
0xDA OxDE
0xEA OxEEB
0xFA OxFE

0x0C
0x1C
0x2C
0x3C
0x4C
0:5C
OxBC
Ox=TC
Ox5C
090
OxAC
0xEBC
0xCC
0xDC
0xEC
0xFC

0x0C
0x1C
0x2C
0x3C
0x4C
0x5C
0xBC
0xTC
0xac
0x3C
IF 51
0xBC
0xCC
0xD0C
0xEC
0xFC

0x0D
0x1D
]
0x2D
0x4D
0=51
O=ED
Ox=TD
O
il]
Oz Dl
0xED
0xCD
0xID
0xED
0xFD

0=:0D
01D
021
02230
04D
0x5D
0x61
0x7D
0x81
030
Oz pdl
0:BD
0=xCD
00T
0:ED
0xFD

0x0E
0x1E
0xZE
0x3E
0x4E
0x5E
O0xBE
0xTE
0x5E
0x9E
OxAE
0xBE
0xCE
0xDE
0xEE
0xFE

0=x0E
0x1E
0x2E
0x3E
0x4E
0x5E
0zBE
0xTE
0z8E
0z9E
OxAE
0xBE
0xCE
0xDE
0xzEE
0xFE

0x0F
0x1F
OxZF
0x3F
Ox4F
0:5F
0:BF
0:TF
:5F
9F
OxAF
0xEF
0xCF
0xDF
0xEF
0xFF

0x0F
0x1F
0xeF
0x3F
0x4F
0x5F
0x6F
0xTF
0xEF
0x9F
DzhF
0xEF
0xCF
0xDF
0xEF
0xFF

and the two LEDs lights flashing, otherwise the serial port will output "Err:data
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5.11. QSPI_Flash
5.11.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learnto use QSPI to write and read flash data
5.11.2. DEMO running result
Download the program <11_QSPI_Flash> to the EVAL board and run. Connect serial cable
to USART, open the HyperTerminal to show the print message. If the data read from the flash
is the same with the data write to the flash, the USART will print “QSPI Flash GD25T512 xxx
Test Passed!”. Otherwise, the USART will print “QSPI Flash GD25T512 xxx Test Failed!”.
The output information via the serial port is as following.
I sscom 3.3
The Flash_ID:0xCE451AFF
QSFL Flazh GDZETE1Z 1-Line Test Fazsed!
QSFT Flash GDZETELZ 4-Lines Test Fassed!
QSFL Flazh GDZETE1Z 4-Lines DDE Mode Test Fazsed!
5.12. EXMC_TouchScreen
5.12.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learnto use EXMC control LCD
B Learn to use 10 port to simulate SPI timing for controlling touch chip
5.12.2. DEMO running result

GD32G553Q-EVAL board has EXMC module to control LCD. Before running the demo, JP15
must be fitted to the SPIO port. Download the program <12_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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5.13. TRNG_Get_Random
5.13.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learn to use TRNG generate the random number
B Learn to communicate with PC by USART
5.13.2. DEMO running result

Download the program <13 TRNG_Get Random> to the EVAL board and run. Connect
serial cable to USART, 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 0x011, the maximum value is 0x33), 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:
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S gaderice TREHG tezt————————————
TEHG init successful

Fleaze input min mam Lhex format):

Fleaze input max num ihex Format):

Trput min rom 1z 17

Input max nam 1z 51

Generate random ruml is 42

frenerate random mum? 1s 35

Fleaze input min mam Chex format):

5.14. CAU

5.14.1. 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, Counter
(CTR) mode, Galois/counter (GCM) mode, combined cipher machine (CCM) mode,
Cipher Feedback (CFB) mode, and Output Feedback (OFB) mode.

B Learnto use CAU to encrypt and decrypt.

B Learn to communicate with PC by USART.

5.14.2. DEMO running result

Download the program <14_CAU> to the EVAL board and run. 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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=30
=35
xd ¥
xdF
=57
55
T
=75

= O M d= L) M

0x31
039
043
050
053
066
0x6E
076

mode
mode
mode
mode
mode

Flain data

032
Oxzd1
Q49
0z51
059
Oz 7
0xz6F
Q=77

————hooze
1: DES algorithm
7. TDES algorithm
3. AES algorithm

mode
mode

arly
arly
arly
arly
arly

033
Ox4Z
Oxdh
0x5Z
Ox54h
0x65
Q=70
073

0x34
0x43
0x4E
=53
Ozl
0x53
0x7l
0x73

035 Ow3s
Oxdd Oxds
Qx4 CeedD
0x54 OxbE
0x6Z OxE3
Ox6h OxEE
Ox7Z Ox73
Oxfh OxTh

0x37
046
0x4E
=56
L
0x6C
Ox7d
Ox7h

CAI &l zori thm—m——

Tou choose to use ECH

whan
whan
whan
whan
whan

choose
choose
choose
choose
choose

Tou choose to use DES algorithm
————hooze CAU mode———
. ECE
CEC
CTE
GCM
CCM
CFE
OFE

mode

AES algorithm
AES algorithm
AES algorithm
AES algorithm
AES algorithm

After selection, the program starts encryption and decryption operations, the results are

printed through the serial port.

0xE3
OxEF
0=zl
Ox83
O=xCa
Qz3C
0xEE
Oz

Q=30
Qz33
Oxd 7
OxdF
0x&7
065
0zED
0x7h

0z%9F
0z5E
Qg4
003
Q02
OxED
0z5E
OzDA

0x31
Dz39
O3
050
053
D66
0x6E
Q76

0zED
0xDE
0xFd
0zFC
0x1C
0=zEF
Qx7d
OxEA

Ox3E
Oxdl
Ox43
0x51
053
Oxz6 7
0x6F
Ox77

(94
(il
OxCh
0xE4
DAl
0xE5
IFS.1.3
Oxa7

033
Qx4Z
Oxdh
0x5Z
x5
065
0z 70
0z 73

Encrypted data with DES Mode

0xC4
Ozl
Qx4
0xE8Z
0xFa
0xDE
0=zl
OzEC

Decrypted data with DES

Ox3d
Oxd3
Ox4b
=53
061
OxE3
0x71
Ox7a

0xE7 OxCZ
Ox36 Ox36
O:x4E Ox55
Ox65 Oxdd
Oxa0 OxEE
Ox15 Ox15
0:xDD OxEE
OxD5 OxE1

ECE

IFS.1.3
Q62
Ox14
0x5F
x5l
0x5F
Db
Ox23

Mode ECE

0x35 Ox36
Oxdd Oxdb
Ox4C Oxdl
Ox54 0xE5
Ox6E OxE3
Ox6h OxEE
O0x7E Ox73
Oxih Oxvh

037
Qxd6
0x4E
0x56
Ox64
0x60
Ox7d
Ox7h

And then restart for users to select a different algorithm and mode to repeat demo, as shown

below.
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5.15.

5.15.1.

5.15.2.

Example restarted. ..

Plain data :

030 0x31 0x32 0x33 Ox34 0x35 Ox36 Ox3y
035 0x39 Oxdl Ox4Z2 Ox43 Oxdd Dxdb Oxds
047 Oxdd Oxd? Oxdd Ox4B Ox4C OxdD 0x4E
0x4F 0xB0 0x51 0xBZ2 O0xE3 Oxb54 0xBE 0xE6
0x57 0x5S 0x52 OxBA Ox6l Ox62 Ox63 Oxed
0x65 0x66 0x67 Ox6S Ox69 Ox6h O0x6E OxeC
0xED 0x6E 0x6F Ox70 Ox¥1 Oxv2 Oxv3 Oxvd
075 Dx76 Ox77 Ox7S Oxv9 OxVA Dxvh OxvhA
= honse CA alzorithm
1: DES algzorithm

2. TDES algzorithm

3. AES algzorithm

CAN_Network

DEMO purpose

This demo includes the following functions of GD32 MCU:
B Learn to use the CAN communication

The EVAL development board integrates the CAN (Controller Area Network) bus controller,
which is a common industrial control bus. CAN bus controller supports the CAN 2.0A/B
protocol, ISO 11898-1:2015 and BOSCH CAN-FD specification. This demo mainly shows how
to communicate two EVAL boards through CAN.

DEMO running result

This example is tested with boards. Connect L pin to L pin and H pin to H pin of JP10 and
JP12. Download the program <15_CAN_Network> to the two EVAL boards, and connect
serial cable to EVAL_COM. Firstly, the EVAL_COM sends “please press the KEY_A to
transmit data!” to the HyperTerminal. The frames are sent and the transmit data are printed
by pressing KEY_A 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.

communication test CAND and CAW1, please press EEY A to start!

CAND tran=mit data:
al al a? a3 ad ah af af
CANl receive data:
al al a? a3 ad ah af af
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5.16.

5.16.1.

5.16.2.

5.17.

5.17.1.

5.17.2.

RCU_Clock_Out

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

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

DEMO running result

Download the program <16_RCU_Clock Out> to the EVAL board and run. Connect serial
cable to USART, 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 deme ————/
presz key I to select clock output sowrce

CE_OUT: =wstem clock, DIV: 4

CE_OUT: IRCEM, DIV: 1

CE_OUT: HATAL, DIV: 1

CE_OUT: L¥TAL, DIV: 1

CE_OUT: CEPLLE, DIV: 4

CE_OUT: IRC3ZE, IIV: 1

PMU_Sleep Wakeup

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

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

DEMO running result

Download the program < 17_PMU_sleep_wakeup > to the EVAL board, connect serial cable
to USART. After power-on, all the LEDs are off. The MCU will enter sleep mode and the
software stop running. When the USART receives a byte of data from the HyperTerminal, the
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MCU will wake up from a receive interrupt. And the LED1 and LED2 will flash together.
5.18. RTC_Calendar
5.18.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learn to use RTC module to implement calendar function
B Learn to use USART module to implement time display
5.18.2. DEMO running result

Download the program <18 RTC_Calendar> to the EVAL board and run. Connect serial
cable to USART, 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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5.19.

5.19.1.

5.19.2.

RTC calendar demo

2021

please input

08

please input

12

please input

12

please input

12

please input

12

Current time:

Current time:

please set the last two digits of current year:

month:

day:

hour:

minute:

second:

+* RTC time configuration success! #*

2021-08-12 : 12:12:12

2021-08-12 : 12:12:12

TIMER_Breath LED

DEMO purpose

This Demo includes the following functions of GD32 MCU:

®m Learn to use TIMER output PWM wave
B Learn to update TIMER channel value

DEMO runni

ng result

Download the program <19_TIMER_ Breath_LED> to the GD32G553Q-EVAL board and run.
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5.20.

5.20.1.

5.20.2.

5.21.

5.21.1.

5.21.2.

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.

LPTIMER_Deepsleep_Pwmout

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

B Learn to use LPTIMER output PWM wave
B Learn to use the LPTIMER interrupts to wake up the PMU from sleep mode

DEMO running result

Download the program <20 LPTIMER_ Deepsleep_ Pwmout> to the GD32G553Q-EVAL
board and run. When the program is running, you can see LED1 sparks and the LPTIMERO_O
(PA4) outputs the PWM signal.

Press KEY_A to enter deepsleep mode, LED1 stops in a certain status (on or off). When the
LPTIMERO count value matches the value of compare register or auto reload register, MCU
will be wakeup from deepsleep mode by LPTIMERQO, the transfer goes on normally and LED1
sparks again. During this period, LPTIMERO_O (PC1) always outputs the PWM signal.

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 (PE3). Use the DuPont
line to connect the SHRTIMER_STOCH1 (PA9) and LED2 (PE4). Then download the program
<21_SHRTIMER_TIMER_Breath_LED> to the EVAL board and run. PA8/PA9 should not be
reused by other peripherals.

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.
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5.22.

5.22.1.

5.22.2.

5.23.

5.23.1.

5.23.2.

CLA logic_AND_function_interrupt

DEMO purpose
This Demo includes the following functions of GD32 MCU:
B Learn to use CLA logic AND function

In this demo, PB6 and PB5 is selected as input of SIGS0 and SIGS1 respectively. PA2 is used
as CLAOOUT. PB6 outputs HIGH while PBS5 toggled every 200ms.

DEMO running result

Download the program < 22_CLA _logic_AND_function_interrupt > to the EVAL board,
LED1 will be toggled every 200ms.

Connect the PB5, PB6 and PA2 to an oscilloscope to monitor waveform. The information
via a serial port output like this:

high------------ - - -PB& (input)

high------ - -+ e - - -PB5 (input)

Righ - oo -+ BAZ (output)

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

Download the program <23_TMU_ calculation> to the EVAL board. In this demo, the operation
mode of the TMU is configured as mode 0. The input value and output value are in IEEE 32-
bit single precision floating-point format. If no overflow error occurs, read the output data and
open LED3 and LED4, otherwise open LED1 and LED2.
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5.24.

5.24.1.

5.24.2.

5.25.

5.25.1.

5.25.2.

Use the HyperTerminal to enter the input value. The first input data is theta/pi, and the range
is (-2"24, 2"24). The second input data is m. If no overflow error occurs, the result of
calculation will be printed by usart0. For example, if the first input data is 0.25 and the second
input data is still 0.25, the result is 0.177.

TMU Caculation Test: m¥cos(theta)
Flease input the first value: theta/pi (2724, 2724)
Fleaze input the zecond value: m

The TMU caleulation result is: 0,177

FAC_Calculation

DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learn to configure FAC module.

B Learn to use this module to filter input datas.

DEMO running result

Download the program <24_FAC_Calculation> to the EVAL board and run. When the FAC
calculation is over, the FAC filter data can be seen from corresponding array.

FFT_ Calculation

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

B Learn to configure FFT module.
B Learn to use this module to calculate FFT transformation for input data.

DEMO running result

Download the program < 25 FFT_Calculation> to the EVAL board and run. When the
program is running, the FFT transformation result of the input data will be printed out through
the serial port, as shown below:
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5.26.

5.26.1.

5.26.2.

FFT calzulation completionl

FFT calculation result;

5. 4744 39+[0.000000i)
5.584536+[-0.2815100)
5.948057+[-0.593301)
E.695435+(-1.009116i)
8.216007 +[-1.648507)
1204537 3+[-3.0227 22
35.120644+[-10.6402211)
-18.522923+[B.6753281)
-4.914906+[2.1404411)
-1.545752+[0.927651i)
0.243159+[0.215375])

1 BB5232+(- 04043741

IRInfrared_Transceiver

DEMO_purpose

This Demo includes the following functions of GD32 MCU:

Learn to use general timer output PWM wave

Learn to use general timer generated update interrupt

Learn to use general timer capture interrupt

Learn to use general timer TIMER15 and TIMER16 implement Infrared function

DEMO running result

Download the program < 26_IRInfrared_Transceiver > to the EVAL board and run. When
the program is running, if the infrared receiver received data is correct, LED1, LED2,
LED3 light in turn, otherwise LED1, LED2, LED3 toggle together.
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6.

Revision history

Table 6-1. Revision history

Revision No.

Description

Date

1.0

Initial Release

Nov.8, 2024
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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.

© 2024 GigaDevice — All rights reserved
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