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1. Summary

GD32VW553H-EVAL uses GD32VW553H as the main controller. It uses GD-Link Mini USB
interface to supply 5V power. Reset, Boot, Tamper/Wakeup KEY, LED, ADC, 12C, SPI_LCD,
IFRP and USART to USB interface are also included. For more details, please refer to
GD32VW553H-EVAL-V1.2 schematic.
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2.

Function Pin Assign

Table 2-1. Function pin assignment

Function Pin Description
PA4 LED1
LED PA5 LED2
PAG6 LED3
RESET K1-Reset
KEY PAO K2-Wakeup
ADC PA1 ADC_INO
PB15 USART_TX
USART
PA8 USART_RX
PA2 12C0_SCL
12C
PA3 12C0_SDA
PB15 IR_OUT
IFRP
PB11 TIMER_CH2
PA12 SPI_NSS
PB12 LCD_RESET
PB13 LCD_D/C
SPI_LCD
PA9 SPI_MOSI
PA11 SPI_SCK
PA10 SPI_MISO
PA5 QSPI_NSS
PA4 QSPI_SCK
PAG QSPI_IO0
QSPI Flash
PA7 QSPI_IO1
PB3 QSPI_IO2
PB4 QSPI_IO3
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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 I-jet tool, GD-Link tool on board or JLink tool is
necessary in order to download and debug programs. Select the correct boot mode and then
power on.

There are IAR version, eclipse version and SES version of all projects. IAR version of the
projects are created based on IAR Embedded Workbench for RISC-V 3.10.1. Eclipse version
is 4.8.0. Eclipse version is SEGGER Embedded Studio for RISC-V Release 7.30. During use,
the following points should be noted:

1. If you use IAR to open the project, install IAR_GD32VW55x_ADDON.exe to load the
associated 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
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Figure 4-2. Schematic diagram of boot option
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Figure 4-3. Schematic diagram of LED function
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8/28



&

GigaDevice

User Guide

GD32VW553H-EVAL

4.4,

4.5.

4.6.

KEY

Figure 4-4. Schematic diagram of Key function
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Figure 4-5. Schematic diagram of ADC
ADC

USART

Figure 4-6. Schematic diagram of USART
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4.7, 12C

Figure 4-7. Schematic diagram of 12C
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4.8. IFRP

Figure 4-8. Schematic diagram of IFRP
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4.9.  SPILCD

Figure 4-9. Schematic diagram of SPI_LCD
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4.10.

4.11.

4.12.

QSPI_Flash

Figure 4-10. Schematic diagram of QSPI_FLASH
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Figure 4-11. Schematic diagram of Extension
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Figure 4-12. Schematic diagram of GD-Link
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4.13.

MCU

Figure 4-13. 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.

GD32VW553H-EVAL board has two keys and three LEDs, 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, three LEDs can light
cycles.

GPIO_Key Polling_mode

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

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

GD32VW553H-EVAL board has two keys and three LEDs. The two keys are Reset key,
Tamper/Wakeup key. The LEDs are controlled by GPIO.

This demo will show how to use the Tamper/Wakeup to control the LED2. When press down
the Tamper/Wakeup, 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 1O 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
Tamper/Wakeup, LED2 will be turned on. Press down the Tamper/Wakeup again, LED2 will
be turned off.

13/28
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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

GD32VW553H-EVAL board has two keys and three LEDs. The two keys are Reset key,
Tamper/Wakeup key. The LEDs are controlled by GPIO.

This demo will show how to use the EXTl interrupt line to control the LED2. When press down
the Tamper/Wakeup, 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 Tamper/Wakeup, LED2 will be turned on. Press
down the Tamper/Wakeup 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 user USART to transfer data

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 “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 HyperTerminal is as following:

please press the Tamper/Walkeup Key

USART printf example

14/28
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5.5.

5.5.1.

5.5.2.

5.6.

5.6.1.

5.6.2.

USART_Echo_Interrupt_mode

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

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

DEMO running result

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

0o 01 0z 053 04 05 06 OF 0F 0% 0k OB OC OD OE OF 10 11 12 13 14 15 16 17 13 1% 14
1E 1C 1D 1E 1F 20 21 22 23 24 E5 E6 27 5 B9 En FB ZC 2D ZE 2F 30 31 32 33 34 35
36 37 35 3% 3k 3B 3C 3D 3E SF 40 41 4F 43 44 45 46 47 45 49 44 4F 4C 40 4E 4F B0
51 B2 B3 B4 B B5 BT B3 B9 B4 BE &C 6D BE 5F 60 61 62 63 64 65 66 67 63 69 6 6B
GC 60 6E 6F O Y1 Y2 73 74 75 76 V7 73 7TH A 7E FC 7D TE TF S0 51 5Z 53 54 585 36
g7 93 9% dn 85 SC 58D SE SF 90 21 22 93 94 95 96 97 95 99 94 95 9C 50 S9E SF A0 Al
A7 AT A4 AR RS AT AS AY Ab AF AC AT AE AF BO Bl BZ B3 K4 ES B6 EV B3 B9 BA BB EBC
ED BE BF COC1 C2 C3C4 CH C6 CT C3 C® CACE CC CD CE CF D0 D1 DZ 03 D4 D5 D& D7
03 D9 DA DB DC DD DE DF E0 E1 EE E3 E4 Eb E6 EY ES E® En EBE EC ED EE EF FO F1 FZ
F3 F4& F& F& F7 F3 F2 F& FE FC FD FE FF

USART_DMA

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

B Learn to use the USART transmit and receive data using DMA

DEMO running result

Download the program <06 _USART_DMA> to the EVAL board, connect serial cable to
USART. Firstly, all the LEDs are flash 3 times for test. Then, the USART sends the tx_buffer
array 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 are turn on, and LEDS is turn off. Otherwise, LED3 is
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turn on and LED1, LED2 are turn off.

The output information via the HyperTerminal is as following:

0o 01 0z 03 04 05 05 OF 08 09 O& OF OC OD OE OF 10 11 12 13 14 15 16 17
18 1% 14 1E 1IC 1D 1E 1F 20 21 22 23 24 28 26 27 25 29 2A 2B 2C 2D ZE ZF
30 31 32 33 34 35 38 37 38 39 Sh 3B 3C 3D 3E 3F 40 41 42 43 44 45 46 47
45 49 4h 4F 4C 40 4E 4F B0 51 B2 53 54 BB B6 &Y 55 B9 BA BB BC ED EE EF
60 61 62 63 64 65 68 67 63 69 64 6F 6C 60 6E 6F 70 71 72 73 74 ¥5 76 77
78 79 TATE TC YD YE YF 50 51 8% 83 84 85 36 37 35 59 SA 5B SC 5D SE &F
90 91 92 93 94 95 D5 97 95 99 94 9B 9C 90 9E 9F AD Al A2 AS A4 AR AE AT
A5 A9 b AR AC AD AE AF EO Bl BZ B3 B4 BS BS BY BS B9 EA BB EC ED EE EF
COCIC2C3C4CECECYCECYCACECCCDCECF IO D1 D2 D3 D4 05 D6 IF
05 D9 DA DB DC DD DE DF EO 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

5.7. ADC_conversion_triggered_by timer

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 use TIMER to generate a channel compare event

TIMERO CHO event triggers ADC conversion, the value corresponds to the ADC analog input,
and changes with it. The converted data are moved to SRAM through DMA continuously, and
printed by USART.

5.7.2. DEMO running result

Download the program <07_ADC_conversion_triggered_by timer> to the GD32VW553H-
EVAL board and connect serial cable to USART, adjust the adjustable potentiometer knob to
change the analog input. The ADC, which is triggered by TIMERO CHO event, will convert the
analog input, and you will see the result by USART.

5.8. 12C_EEPROM

5.8.1. 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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5.8.1.

DEMO running result

Download the program <08_12C_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!" and the LEDs flashing, otherwise the serial port will output "Err:data read and

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

The output information via the serial port is as following.

D200
D10
D20
D230
WEN
D50
Qa0
D270
D=0
D50
0zc A0
D=E0
0=C0
D=00
0=E0
0xF0

Q=00
x10
Dx20
Q=30
WHEN
x50
DzxE0
Dz70
Qa0
D20
0zc A0
0xE0
0xC0
D00
0xE0
0xF0

001
0x11
0xZ21
0x31
Oxd1
0x51
061
Ox71
051
0x91
Oxhl
0xE1
0=xC1
0x01
0xE1
0xF1

001
0x11
0xZ1
0x31
Oxd1
0x51
061
Ox7l
Ozl
Ox91
Oxhl
0xE1
0xC1
0xD1
0xE1
0xF1

D02
Oxl2
Ox22
Ox32
Oxd2
0xb2
DxE2
0x72
Oxaz
0x92
D2
OxEBZ
OxC2
D=2
0xEZ
OxFz

Ox02
Oxl2
Ox22
Ox32
Oxd2
0x52
OxE2
0x72
Oxaz
0x22
Db
OxEB2
OxC2
0xDZ2
0xEZ
OxFz

003
0x13
0x23
033
Q43
063
0x63
0x73
083
093
O3
0xEB3
0=xC3
0xD3
0xE3
0xF3

ATE4C0Z reading. .

=03
0x13
0x23
033
O0x43
053
0xE3
0x73
0xa83
x93
D b3
0xEB3
0xC3
0xD3
0xzE3
0xF3

TZC—24C02 configured. ..

O=04
0x14
x4
O34
Oxd4
=54
OxE4
Ox74
Ox54
Ox54
Ozhd
OxE4
0xC4
0=xD4
0xE4
0xF4

O=x04
0x14
x4
O34
Oxd4
0x54
OxE4
Oxv4
OxG4
Ox84
Oxhd
0xE4
0xC4
=04
0xE4
0xF4

TZC-ATZ4C02 test passed!

The I2C 1= hardware interface
The =peed iz 400000
ATZ4C0Z writing. .

0::05
0x156
026
036
D45
056
065
0:x7E
0x85
095
05
0xEB5
0xCE
0x05
0xEE
0xF5

005
0x15
0x25
0x35
Ox45
0x55
0x65
0x75
0x85
0x95
05
0xEBE
0xCE
0xD05
0xEE
0xF5

D06
Oxlé
Dx26
D36
Dxdé
DxE6
D6
DxT6
D=6
D96
Dz b6
DxEB6&
D=6
D=6
0xE6&
OxFé&

D06
Oxl16
Ox26
Dz 36
Dxd6
Dx56
T
OxT76
Dxa6
D26
Dz b
OxEB6&
DxC6
DxD6
0xE6&
0xFé&

0=z07
0x17
027
037
Qx4 7
=57
0z67
0x77
Qa7
097
Oxh?
0xE7
0=xC7
0xD7
0=zE7
0xF7

0z07
0x17
0xZ7
037
Qx4 7
057
0x67
0x77
Q7
097
Oxh?
0xE7
0xC7
0xD7
0xE7
0xF7

D03
0x1a
Qx2a
Q33
Qxdd
0xR3
(ST
Qxva
0xaa
x93
0zc A5
0xEd
0xCa
0xD3
0xEd
0xFa

0x03
0x1a
0x2a
0x33
0x4a
0x5a
0xE3
0xva
0xaa
x93
Oz 5
0xEd
0xCa
0x03
0xEd
0xFa

D209
Ox19
D29
D39
D49
059
D69
D79
089
099
(74
0xE9
0=C9
0=D9
0xE9
0xF9

009
0x19
0x29
0x39
Ox49
0x59
OxE9
0x79
0xa9
029
Dz s
0xED
0=C9
0=D9
0xzED
0xF9

Dx04A
Oxlh
OxZh
Ox3A
Oxdh
OxbA
Ox6h
OxTh
Dx84
Ox94
(17313
OxBA
DxCh
DxDA
0xEh
OxFh

Dx04
Oxlh
OxZ2h
Ox34
Oxdh
OxbA
Ox6A
OxTh
Ox84
Ox24
(IFS.1:3
OxBA
OxCh
OxDA
0xEA
OxFh

0x0B
0x1EB
0x2E
03B
Qx4EB
0xEE
0xEE
0x7E
0xE8E
=96
(1P
0xEE
0xCE
0xDE
0xEE
0xFEB

0x0B
0x1EB
0x2B
0x3B
0x4EB
0xEE
0xEE
0x7E
0x8E
0x9E
DA
0xEBE
0xCE
0xDE
0xEE
0xFEB

Dz0C
QxlC
Qx2C
(RG]
D4l
0xRC
(LT
QxvC
(ST
Qx50
(I3:1
0xEC
0=xCC
0x0C
0xEC
0xFC

0zx0C
0x1C
0x2C
(T
0x4C
(T
0x&C
0xvC
0xac
Qx50
(131
0xEC
0xCC
0x0C
0xEC
0xFC

020D
0xz1D
02D
03D
D241
05D
D6
07D
08D
02D
Dz ATl
0xED
0=CD
0=ID
0xED
0xFD

00D
0x1D
0x2D
0x3D
Ox4D
0x5D
0xED
0x7D
0xa8D
0x2D
Dz ATl
0xED
0=CD
0=I0D
0xzED
0xFD

0x0E
0x1E
0xZE
0x3E
0x4E
0xEE
0xEE
0x7E
0x3E
0x9E
DxAE
0xEE
0xCE
0xDE
0xEE
0xFE

0x0E
0x1E
0xZE
0x3E
0x4E
0xEE
0xEE
0x7E
0x3E
0x2E
D AE
0xEE
0xCE
0xDE
0xEE
0xFE

0x0F
0x1F
0x2F
0x3F
Qxd4F
0xEF
0xEF
0x7F
0xaF
0x9F
DxhF
0xEF
0xCF
0xDF
0xEF
0xFF

0x0F
0x1F
0x2F
0x3F
0x4F
0xEF
0xEF
0x7F
0xaF
0x9F
D hF
0xEF
0xCF
0xDF
0xEF
0xFF
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5.9. SPI_LCD
5.9.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learn how to use SPI to drive TFT LCD screen and display.
GD32VW553H-EVAL board has a TFT LCD screen which supports SPI interface. In this
demo, tests of font, number, draw and color are displayed on the LCD screen respectively.
5.9.2. DEMO running result
LCD is controlled by SPI module. Download the program <09_SPI_LCD > to the EVAL board.
All the LEDs are turned on and then turned off for test. After that, the LCD screen on the board
will display the GUI tests in infinite loop.
GigaDevice Semiconductor Inc.
== GD32V5hx Series MCU —
GD3ZVIB53H-EVAL
Smarter! Faster! Cheaper!
W
5.10. TRNG_Get_Random
5.10.1. 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
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5.10.2.

5.11.

5.11.1.

5.11.2.

DEMO running result

Download the program <10 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:

I|"============ ==|3igadE\-'iCE THNG leslsessnsnmsnmnm,
TENG init ak

Flease input min num [hex format, the range is 070=FF):
The input mie roen s Ox17

Flease input max num hes format, the range is 0704FF):
The input max nunm s 0x33

Generate random rurn i 026

Generate randam num is 0x33

Please input min nurn (hex format, the range is 070xFF);

CAU

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.

DEMO running result

Download the program <11_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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Flain data :

0:xBE 0xC1 0xBE 0xE2 0xZE 0240 0x9F 098 0xEQ 0x30 0xTE Oxll 0273 0x93 0217 Ox2hA [Bleck O]
02AE 0220 Qx84 0x5T 0x1E 0203 OxAC 0290 0:9E 0xBT 0x6F OxAC OxdS 0xAF 0:8E 0x51 [Eloclk 1]
0230 0208 0x1C Ox46 OxAS Ox5C 0xE4 Ox11 0xES 0xFE OxC1 Oxl9 Ox1A Ox04 0x52 0xEF [Eloclk 2]
0xF6 0:x9F 0x24 0x45 0xDF OxdF 0x9F Ox1T OxAD OxZ2E Owdl OxTE 0xE6 0:6C 0x3T Ox10 [Elock 31

1: DES algorithm
2. TDES algorithm
3. AES algorithm

Tou choose to use DES algorithm

mode
mode
mode only when choosze
only
only
only

only

KES algorithm
KES algorithm
KES algorithm
AES algorithm
AES algzorithm

made when choosze

made when choosze

made when choosze

made when choose

Tou choose to use ECE mode

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

printed through the serial port.

Encrypted data with DES Mode ECE

0:2BE 0:xDF 0xD1 0xET OxA0 0x01 0xCD Qx1T 0xCD 0xC5 0xTF 0xFT Ox9C 0xF3 0xT2 0xD0 [Elack O]
D211 0297 Oxdf 0xD2 0x13 0259 0x4F 0xTA 0x3D 0xTC O0xTC 0xEC OxEC 0xDD 0xD2 0x20 [Elock 1]
Ozz3h 0TS 0x8E Ox06 0xTS 0x2E 0x18 0:0D 0x55 0:0F OxDD 05T OxSh OxF1 0x3B 0294 [Elock 2]
D215 0230 024D Oxdl 0x1E Ox14 0275 0:6E 0x0F 0:D9 0:D9 0wBd Ox16 Oxbl 0xB80 Ox14 [Elock 3]
Decrypted data with DES Mode ECE

0x6E 0xCl 0xBE OxEZ 0x2E 0x40 0x9F 0x968 0xF3 0x3D OxTE Oxll OxT3 0x03 0x1T 0x2h  [Bleck O]
AR 0x20 0xS8h 0x5T 0x1E 0x03 0xAC 0x9C 0x9E OxBT OxEF OxAC 0x45 0xAF 0x5E 0x51 [Elock 1]
O30 0xCS 0x1C OxdBb Oxh3 0x5C 0xE4 Ox11 0xES O0xFE OxCl Okl Oxlh Ox0A 0x52 O0xEF [Flock 2]
0xFE 0x9F OxZ24 OxdS 0xDF Ox4F 0x9E 0:x17 OxAD 0x2E Ox4l CxTE OxE6 Ox6C 0x37 0x10 [Elock 3]
Example restarted. ..

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

below.

Flain data

Ox6E 0xCl1 0xBE OxEZ O0xfE Ox40 0x9F Ox98 0xE9 0x3D OxTE Oxll OxT3 0283 0x1T 0xE2h [Block 0]
OzzAE 020 0xB8A 0x5T7 0x1E 0x03 QxAC 0x9C 0x9E 0xBT CxBF OxAC 0x4S 0xAF 0x8E 0x51 [Elock 1]
0230 0:C8 0x1C Opedf OxA3 0x5C 0xE4 0x11 0xES 0xFE OxCl Ol Oxlh Ox0A 0x52 0xEF [Elock 2]
02zFE 0:9F 0x24 OxdS 0xDF Ox4F 0x9E Qx1T OxAD 0x2E Ox4l CxTE OxE6 OxBC 0x3T 0x10 [Elock 3]

1: DES algorithm
2. TDES algorithm
3. AES algorithm
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5.12. HAU

5.12.1. DEMO purpose

This demo includes the following functions of GD32 MCU:

Learn SHA-1, SHA-224, SHA-256 and MD5 algorithm;

Learn HASH mode and HMAC (keyed-hash message authentication code) mode;
Learn to use HAU to calculate digest for the input message;

Learn to communicate with PC by USART.

5.12.2. DEMO running result

Download the program <12_HAU> 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. 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 hash processor 1s a fully compliant implementation of the secure
hash algerithm (SHA-1), the MIS (meszage—digest algorithm 5) hash
algorithm and the HMAC (keved-hash meszage authentication code)

algorithm suitable for a wariety of applications, ======== Choosze HAU
1: SHAl algorithm

2. SHAZZ4 algorithm

3. SHAZSE algorithm

4: MDZ algorithm

Tou choose to use SHAl algorithm

1: HASH mode
2. HMAC mode

Tou choose to use HASH mode

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.
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message digest with SHA-1 Mode HASH (180 bits):
008 0x54 O0xTT O0x5E
0xCZ Oxal Ox0C OxTF
0x4F 0x80 Ox37 0xD9
0xET 0xTC OxAT 0230
0xF0 x50 OxFh 0xZ2E
Example restarted. ..
meszage to be hashed:
The hash processor 13 a fully compliant implementation of the secure
hash algorithm (SHA-1), the WIS (messaze—digest algorithm 5) hash
algorithm and the HMAC (kewed-hash message authentication codel
algorithm suitable for a wariety of applications. ========Chooze HAIl
al gorithm=======
1: SHAL algorithm
2: SHAZZ24 algorithm
3: SHAZSE algorithm
4: MDS algzorithm
5.13. PKCAU_Modular_Addition_Interrupt
5.13.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learn modular addition algorithm by interrupt
5.13.2. DEMO running result
Download the program < 13_PKCAU_Modular_Addition_Interrupt > to the EVAL board. After
system start-up, it is initialized first, then, perform modular addition computation, when the
computation is completed, an interrupt will be generated, finally, read results from specific
PKCAU RAM address and compare with the expected result, if the result is the same with the
expected one, LED1 will on, or else, LED2 is on.
5.14. RCU_Clock_Out
5.14.1. DEMO purpose

This demo includes the following functions of GD32 MCU:

B Learn to use GPIO control the LED
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5.14.2.

5.15.

5.15.1.

5.15.2.

5.16.

5.16.1.

B Learn to use the clock output function of RCU
B Learn to communicate with PC by USART

DEMO running result

Download the program <14_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 TAMPER key. 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 PB11 pin.

Information via a serial port output as following:

f=———————— Gigadevice Clock Output Dam, ————————/
press tamper/wakeup lkev to zelect clock cutput source
CE_OUTO: s=swstem clock clock, IIV:6

CE_OUTO: TRC16M, DIV:1

CE_OUTO: HWTAL, DIV:Z

CE_OUTO: LXTAL

CE_OUTL: system clock, DIV:G&

CE_OUT1: PLLDTG, DIV:4

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 <15_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 USARTO receives a byte of data from the HyperTerminal,
the mcu will wake up from a receive interrupt. And all the LEDs will flash together.

RTC_Calendar

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

B Learn to use RTC module to implement calendar function
B Learnto use USART module to implement time display
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5.16.2. DEMO running result
Download the program <16 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.
wxkkkbktbrskkkrrdk BTC calendar demo skdrsbrdkmsrtibsd
———onfiguwre RIC Time—m———
please input hour:
10
please input mimnmte:
12
please input second:
14
4ok ETC time configuration zuccess!
Current time: 10:12:14
5.17. IFRP
5.17.1. DEMO purpose
This Demo includes the following functions of GD32 MCU:
B Learn to use general timer output PWM wave
B Learn to use general timer generated update interrupt
B Learn to use general timer capture interrupt
B Learn to use general timer TIMER15 and TIMER16 implement Infrared function
5.17.2. DEMO running result

Download the program <17_IFRP > 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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5.18. TIMER_Breath LED
5.18.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B |earnto use TIMER output PWM wave
B Learn to update channel value
5.18.2. DEMO running result
Use the DuPont line to connect the TIMERO_CHO (PA8) and LED1 (PA4), and then download
the program <18 TIMER_ Breath_LED> to the board and run. PA8 should not be reused by
other peripherals.
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.
5.19. QSPI_Flash
5.19.1. DEMO purpose
This demo includes the following functions of GD32 MCU:
B Learn to use QSPI to write and read spi flash data
5.19.2. DEMO running result

Download the program <19_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 “SPI FLASH WRITE AND
READ TEST SUCCESS!". Otherwise, the USART will print “SPI FLASH WRITE AND READ
TEST ERRORY".

The output information via the serial port is as following.
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6.

Wi-Fi & BLE

For Wi-Fi & BLE signaling and non-signaling RF tests, we usually recommend to use another
GD development board called GD32VW553K-START.(Complete START board resource with
test firmware and test tools can be downloaded from GD MCU website.) For the convenience,
EVAL board also support the above functions.

The MD1 module on the EVAL board supports PCB antenna or an external antenna via a test
connector. The antenna is switched by soldering to change the direction of a zero-ohm resistor
of 0201 package next to the test connector. The default direction of this resistor is connected
to the PCB antenna, if you need to connect an external antenna or need to perform RF
conductive test, you need to switch the direction of this resistor.

Test firmwares can be fetched via GD32VW55x_Demo_Suites\
GD32W553H_EVAL Demo_Suites \ Docs\ WirelessBin, and contain rf test firmware and
signaling firmware, which can be burned to the main chip via GD-Link on the EVAL board.

Test tools are same as START board. Test method can refer to the official website of the
following document, please refer to the documentations on the official website for test
methods.

{ AN149 Test Guidelines for RF Performance and Transceiver Power Consumption
of GD32VW553)

This test manual is mainly used to give instructions to clients to test various RF parameters
and corresponding power consumption of transmitting and receiving of the WiFi and BLE
development board corresponding to the chips of GD32VW553 series in non-signaling mode.

{ AN150 Test Guidelines for Throughput and Scenario-based Power Consumption of
GD32VW553)

This test manual is mainly used to give instructions to clients to test transmitting and receiving
throughput performance and various scenario-based power consumption performance of the
Wi-Fi development board corresponding to the chips of GD32VW 553 series in signaling mode.

{AN146 GD32VW553 Certification Test Guidelines )

This test guideline is mainly used to give guidance to clients to test RF certification and
regulatory performance of chips of GD32VW553 series. The certification regulations mainly
refer to FCC, CE, and SRRC.
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7.

Revision history

Table 7-1. Revision history

Revision No. Description Date
1.0 Initial Release Aug.10, 2023
1.1 Add introduction of Wi-Fi and BLE content Jan. 17, 2024
1.2 Modify the schematic diagram, upgrade the onboard GD-Link | Mar. 11, 2024
chip to GD32E505RET6
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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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