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1.

Summary

GD32150R-EVAL-V1.3 evaluation board uses GD32F150RBT6 as the main controller. As a
complete development platform of GD32F1x0 powered by ARM® Cortex™-M3 core, the
board supports full range of peripherals. It uses mini-USB interface or AC/DC adapter to
supply 3.3V power. SWD, Reset, Boot, User button key, LED, 12C, 12S, USART, RS485,
TFT-LCD, HDMI-CEC, LDR, TSI, IFRP LED, IR Receiver, RTC, SPI, USB, ADC, DAC and
Extension Pin are also included. This document details its hardware schematic and the

relevant applications.

Function Pin Assign

Table 2-1 Pin assignment

Function Pin Description
PC10 LED1
PC11 LED2
LED
PC12 LED3
PD2 LED4
RESET - K1-Reset
PAO K2-Wakeup
KEY PF7 K3-User Key
PC13 K4-Temper
BEEPER PC7 BEEPER_CTL
PA11 USBDM
USB PA12 USBDP
PC2 USBDP pull up pin
PC6 IR_RX
IR
PB9 IR_TX
PB6 12C0_SCL
12C
PB7 12C0_SDA
PA4 12S_WS
PA5 12S_CK
PA7 12S_DIN
12S PA15 MSEL
PB3 MCLK
PB5 MDIN
PA6 12S_MCK
PA9 USARTO_TX
USARTO
PA10 USARTO_RX
PA2 RS485_TX
RS485 PA3 RS485_RX
PA1 RS485_DIR
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Function Pin Description

PB11 TSI_G5_100

PB12 TSI_G5_l01

PB13 TSI_G2_102

TSI

PB14 TSI_G5_103

PC5 TSI_G2_100

PBO TSI_G2_l01

PB3 SPIO_SCK

PB4 SPIO_MISO

PB5 SPI0_MOSI

SPI

PF5 TFT_CS
PF4 TF_CARD_CS

PC4 TFT_RESET

ADC PC1 ADC_IN11

HDMI-CEC PB8 CEC
COMPARATOR PA1 COMPO_IP
DAC PA4 DAC_OuT
3. Getting started

The EVAL Board uses mini-USB connecter or AC/DC adapter to get power, the hardware
system power is +3.3V. Amini-USB cable and a J-Link tool are necessary to down programs.
Select the correct boot mode and then power on, the LED6 will turn on, which indicates the
power supply is ready.

There are Keil version and IAR version of all projects. Keil version of the projects are created
based on Keil MDK-ARM 4.74 uVision4. IAR version of the projects are created based on
IAR Embedded Workbench for ARM 7.40.2. During use, the following points should be
noted:

1. If you use Keil uVision4 to open the project, install the GD32F1x0_AddOn.3.2.0.exe to
load the associated files.

2. If you use Keil uVision5 to open the project, there are two ways to solve the "Device
Missing (s)" problem. One is to install GigaDevice.GD32F1x0_DFP.3.2.0.pack. In Project
menu, select the Manage sub menu, click on the “Version Migrate 5 Format...” menu, the Keil
uVision4 project will be converted to Keil uVision5 project. Then add “C:\Keil_v5\ARM
\Pack\ARM\CMSIS\4.2.0\CMSIS\Include” to C/C++ in Option for Target. The other is to
install Addon directly. Select the installation directory of Keil uVision5 software, such as
C:\Keil_v5, in Destination Folder of Folder Selection. Select the corresponding device in
Device of Option for Target and add “C:\Keil v5\ARM\Pack\ARM\CMSIS\4.2.0\CMSIS
\Include” to C/C++ in Option for Target.

3. If you use IAR to open the project, install IAR_GD32F1x0_ADDON.3.2..0.exe to load the
associated files.
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4.

4.1.

4.2.

Hardware layout overview

Power supply

Figure 4-1 Schematic diagram of power supply

+3V:
+5V —fér:%;
TP +3V3
+USV U4  LMI1117-33 LED6
L %} ‘ 3 Vin  Vou 2 ¢ REZ »
14
SMDlZlOPOOSTFIJ_i, ES_I_ 20 © é. Ee_l_ - 470Q  LEDOg03
+U5V —
lGV/lOuF,A;E TSOV/O.luF 50V//0.1uF
L 16V/10uF,AVX
GND
CN1
VBUS—L
DM 2 R PA11
DP 3 = PA12
IDl—4 £5 PC2
15KQ +3V3 L1 VDDA
5 , ’ aa
&Ny [ EBLS1608-3R3K
R37 1IMQ cx
6
shield I R36 50V/0.1uF
Mini-USB 0Q
Cc22 = VSSA
50V/4700pF GND
Boot option
Figure 4-2 Schematic diagram of boot option
P4
3 —| |* GNIR18
3 | 28 BOOTO
1 | +3v3 10KQ
BOOTO
Table 4-1 Boot configuration
BOOT1 BOOTO Boot Mode
Defadl 2-3 User memory
efault
1-2 System memory
Changed by ISP 1-2 SRAM memory
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4.3.

4.4,

LED

Figure 4-3 Schematic diagram of LED function
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Figure 4-4 Schematic diagram of Key function
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4.5.

4.6.

4.7.

USART

Figure 4-5 Schematic diagram of USART function
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Figure 4-6 Schematic diagram of RS485 function
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Figure 4-7 Schematic diagram of ADC/DAC function
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ADC J
PA4 | 2
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HEADER 2
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4.8.

4.9.

12S

Figure 4-8 Schematic diagram of 12S function

12S
U2
PA4 2SWS 11 noc sonl—l6 125 MCK  PAG
PAT 2SDIN_ 2| [arn o5 MSEL PAL5
PAS 25K 3| pox mcl—14_Mcik 125 MCLK ~ +3V3
NRST 4 = VD13 MDIN 125 MDIN 16V/I0UF.AVX El
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50 asnp  vee—2 c4
. 4 50V/0.1uF
HGND  Vhp
£
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16V/10UF AVX 8| hour Houtl—2 _, o
1 L&
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GND 10V/220UF, AVX
4
=
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% [%
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Figure 4-9 Schematic diagram of 12C function

12C
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4.10.

4.11.

SPI-TF CARD

Figure 4-10 Schematic diagram of SPI-TF CARD function

CN2
| 9
GN|D||I =1 oD
»X—- D1
PB4 Li po
A | 84 GND
SD/LCD SPI CLK [ 51 &K
PN 4
SDILCD SPI_ MO +3VB 3] IO
PE4 —a 2] o
Ra0" 0 —211 b2
R4l
10K —* E0 TF_CARD_SOCKET
16V/10UF, AVK
+3V3 MicroSD card
Figure 4-11 Schematic diagram of SPI-TFT LCD function
+3v3
CN3
+3v3 —=c30
50V//0.1u
1
R42 Ra4 ) vee
10KQ || 10KQ GN|3||I —21 GND
PFS 31 TrTCs
PC4 peger 4 RESET
P10 pC3 5
3 SDILCD_SPI_MOSI bic
PB5 SD/LCD SPI MG
2 12S_MDIN S(ues)
+3V3 __SDILCD SPI CIK]
HEADER 3 SCK
8! Lep
==l 21 spoMiIso)
1
5 SDILCD SPI_CLK
2 PB3
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HEADER 3
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4.12. USB

Figure 4-12 Schematic diagram of USB function

CN100
1
VCD(_:G'Z R1I05__  22R L USB DM
Ié +R10 22R L USB DP
?5 AR RlOE 15K0 L USB Ctr
eNp——|I' GND
SHELL|
Mini_USB
R108
IMQ_— 104
50V/4700pF
Y

4.13. CMP

Figure 4-13 Schematic diagram of CMP function

CMPO IP ;*21 SZZZK | +3v3
%Rm
VTION1
COMPARATOR

4.14. HDMI-CEC

Figure 4-14 Schematic diagram of HDMI-CEC function

+3V3
R24
27KQ
7
PB8 5
1
HEADER 2
GND
HDMI-CEC
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4.15. TSI

Figure 4-15 Schematic diagram of TSI function
PB11
J‘ Cc8
47nF
PB14 R1Z,
10KQ
PB13 % ao
10KQ
PB12 R4 I
10KQ N «©
LAl B cl apt
TSIl .
bes ,ﬁ‘ TSC-line-KEY
22K0 47
ACTIVE SHIELD
PBO
lCQ
220nF
o
4.16. IFRP
Figure 4-16 Schematic diagram of IFRP function
+3v3
R9
[] 100Q
 LEDS
¥ (oosum PCB
P2
1
15y ONT| :
2 100Q
> 8050 HS0038B
c2
10V/4.7uF
= éND
GND
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4.17.

4.18.

RTC

Figure 4-17 Schematic diagram of RTC function

VBAT

BT1
GND|||—2| | ”1—‘ —“—{ +3v3
Battety

™M N -

JP5
Vbat select

GD-Link

Figure 4-18 Schematic diagram of GD-Link function
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4.19. BEEPER

Figure 4-19 Schematic diagram of BEEPER function
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4.20. Extension

Figure 4-20 Schematic diagram of Extension Pin
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4.21. MCU

Figure 4-21 Schematic diagram of MCU Pin

co0Y980nanr eIy
[aN) SN a1 (a B aly ey a0y (a1 0Ty (aW) (oW (oW (o) () (a1} (aTH
R IRRRRBBGBBBIN
Eﬁgggﬁggggbgaggg GD32150R8T6+3V3
aa< oodacaadomm
PAl4 49 EEE®E eoeaa k7
PAL4 VDD_
PAL, 50 31
pclo 51| AL VSS 43 B0l
pcll 5| PCI0 PBL—9—pB10
pcl 53] Pcll PRI pm» =
pD2 5| PCR2 PBI—>7  pB1 GND
PB3 55 Egg - Egé 26 PBO
—e— P g g o r——oy
PB6 5] PBS 3 < o I N
e ] B o b SR S
oo ] el Ez3 I
—re o) Booo 30 5 A
—PB8 6l pgg =HVZ0D e pAg—2L —EAd
+3V3 PBY 62 28359 U s 19 Pprs
21 pey  Eggd9 €S2 pry—2—FE>
T GND|||: vss1 99338 2SR Prg—8 PP
64 VDD Eﬂq—m. 0 (o <DO PMM
_mgssﬁﬁgo-—cmmgggag
SaaaaZPPP8>>288
VBAT Z‘B
B2 80kl RRE| | KIS
LI Q BIBEIR
= VDDA
VSSA

5. Routine use guide

5.1. GPIO_Running_LED

5.1.1. DEMO purpose

This Demo includes the following functions of GD32 MCU:

B Learnto use GPIO for controlling the LED
B |earnto use SysTick to generate 1ms delay

GD32150R-EVAL-V1.3 board has four LEDs. The LED1, LED2, LED3 and LED4 are
controlled by GPIO. This demo will show how to light the LEDs.

5.1.2. DEMO running result

Download the program <01_GPIO_Running_LED> to the EVAL board, four LEDs will turn on
one by one from LED1 to LED4 every 200ms, and then turn off together. 200ms later, the
four LEDs work like previous again.
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5.2.

5.2.1.

5.2.2.

5.3.

5.3.1.

5.3.2.

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

GD32150R-EVAL-V1.3 board has four keys and four LEDs. The four keys are Reset key,
Tamper key, User key and Wakeup key. The LED1, LED2, LED3 and LED4 are controlled by
GPIO.

This demo will show how to use the Tamper key to control the LED2. When press down the
User Key, it will check the input value of the 10 port. If the value is 0, wait for 50ms. Then
check the input value of the 10 port again. If the value is still O, indicates that the button is
pressed down successfully, and light the LED2.

DEMO running result

Download the program <02_GPIO_Key_Polling_mode> to the EVAL board, first of all, all the
LEDs will be flashed once for test. Then press down the Tamper Key, LED2 will be turned on.
Press down the Tamper Key again, LED2 will be turned off.

EXTI_Key Interrupt_mode

DEMO purpose

This Demo includes the following functions of GD32 MCU:

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

GD32150R-EVAL-V1.3 board has four keys and four LEDs. The four keys are Reset key,
Wakeup key, User key and Tamper key. The LED1, LED2, LED3 and LED4 are controlled by
GPIO.

This demo will show how to use 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, first of all, all
the LEDs will be flashed once for test. Then press down the Tamper Key, LED2 will be turned
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5.4.

5.4.1.

5.4.2.

5.5.

5.5.1.

5.5.2.

on. Press down the Tamper Key again, LED2 will be turned off.

GPIO_BEEPER

DEMO purpose

This Demo includes the following functions of GD32 MCU:

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

GD32150R-EVAL-V1.3 board has one beeper and connected by PC7. This demo will show
how to use GPIO to control the beeper.

DEMO running result

Download the program <04_GPIO_BEEPER> to the EVAL board, when the program running,
the status of the beeper will change every 200ms.

USART_Printf

DEMO purpose

This Demo includes the following functions of GD32 MCU:

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

DEMO running result

Download the program <05_USART_Printf> to the EVAL board and connect serial cable to
COM. This implementation outputs “please press the Tamper Key” on the hyperterminal.
Press the Tamper key, serial port will output “USART Printf Example”. The information via a
serial port output as following.

pleaze press the Wakeup Key

USART printf example
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5.6.

5.6.1.

5.6.2.

5.7.

5.7.1.

5.7.2.

USART_HyperTerminal_Interrupt

DEMO purpose

This Demo includes the following functions of GD32 MCU:

B Learn to use the EVAL_COM transmit and receive interrupts to communicate with the
hyperterminal

DEMO running result

Download the program <06_USART_HyperTerminal_ Interrupt> to the EVAL board and run.
Firstly, all the LEDs are turned on and off for test. Then, the COM 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 and LED2 are turned on, LED3 and
LEDA4 are turned off. Otherwise, LED1 and LED2 are turned off, LED3 and LED4 are turned
on.

The information via a serial port output as following:

0o 01 02 03 04 05 06 OT 03 09 0& OF OC 0D OE OF 10 11 12 13 14 15 16 17 13 19
1& 1B 1C 1D 1E 1F 20 21 2F 23 24 25 26 E7T 25 29 Zh 2B ZC 2D ZE 2F 350 31 32 33
34 35 36 3T 35 39 34 3B 3C 3D 3E SF 40 41 42 43 44 45 46 47 45 49 44 45 4C 4D
4E 4F 50 51 52 53 54 55 56 57 53 59 54 5B 5C 5D 3E 5F 80 &1 B2 63 64 65 86 687
B3 B9 Ba BE BC 6D 6E 6F TO T1 TZ T3 T4 75 76 77 78 79 TA 7B TC 7D TE TF 80 &1
g2 93 94 §5 586 ST 53 59 Sh 5B SC 5D 5E 9F 90 91 92 93 94 95 96 97 93 99 94 9B
9C 90 9E 9F A0 A1 AF AT A4 AS MG AT AS AD A% AR AC AD AE AF EO E1 BZ B3 B4 ES
BE& BT BES E9 Em EBE EC BED BE BF CO C1 CE C3 C4 C5 C6 CT CF C9 CA CB CC CD CE CF
00 D1 D2 05 D4 D5 D6 DT DS D9 D& DE OC DD DE OF ED E1 EZ E3 E4 E5 E6 ET E3 E9
Ex EE EC ED EE EF FO F1 FZ F3 F4 F5S F& FT FS F9 FAh FE FC FD FE FF

USART_DMA

DEMO purpose

This Demo includes the following functions of GD32 MCU:

B Learnto use the COM transmit and receive using DMA

DEMO running result

Download the program <07_USART_DMA> to the EVAL board and run. Firstly, all the LEDs
are turned on and off for test. Then, the COM sends the tx_buffer array to the hyperterminal
and waits for receiving data from the hyperterminal that you must send. The string that you
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5.8.

5.8.1.

5.8.2.

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, f
tx_buffer is same with rx_buffer, LED1, LED2, LED3 and LED4 are turned on. Otherwise,
LED1, LED2, LED3 and LED4 are turned off.

The information via a serial port output as following:

oa

34
4E
B
gz
ac
B
iy

01

14 1E

35
4F
=]
g3
an
ET
ni

E4 EE

nz
1C
36
S0
B
g4
9E
BS
oz
EC

03
17
3T
51
BE
g5
aF
B9
03
ED

04 05
1E 1IF
35 39
9z 53
BC BD
g8 8T
A0 Al
Eh BE
D04 IS
EE EF

RS485 Test

DEMO purpose

This Demo includes the following functions of GD32 MCU:

Learn to use the USART RS485

&
20
3k
54
BE
o
Az
EC
Jils}
Fo

aT
21
3B
55
BF
g9
A3
ED
o7
Fi

05 09
2223
3c 30
=
TO Tl
gh 8B
At A5
EE EF
b5 19
Fz F3

DEMO running result

IF
24
3E
55
Tz
ac
15
Ca
JiF
F4

0k
25
3F
59
T3
1]
AT
Ci
DE
FS

] )]
28 2T
40 41
Sh SE
T4 75
gE &F
AS A9
Cz C3
oc Io
F& FT

0E
28
42
ac
TG
a0
A
C4
LE
F&

aF
29
43
=]
T
a1
A
C5
oF
Fa

10 11
Zh 2B
44 45
SE 5F
TG 79
g9z 93
AC ATI
C& CT
Ed0 Ei
F& FE

12
Z2c
46
B0
Th
a4

C&
Ez
FC

20
4T
=3
TE
a5

g
E3
FI

14 15
ZE ZF
45 49
Bz B3
TC 7O
Q6 a7
EO E1
Ch CE
E4 ES
FE FF

16
30
4h
B4
TE
a5
Bz
CC
E&

31
4L
B5
TF
a9
B3
Co
ET

15 19
32 33
4Cc 4D
B& BT
a0 81
G4 9E
E4 ES
CE CF
E5 E9

Jump the JP12 to RS485 with the jumper cap. This routines need to prepare two
GD32F150R_EVAL boards, one board as a sender, the other as a receiver. First connect
two GD32150R-EVAL-V1.3 boards through RS485 line A and B, and then download the
program <08 RS485_ Test> to the board for running. When press the Wakeup key on one
board, the board is set as RS485 transmitter and LED2 is on and when press the Tamper
key on one board, the board is set as RS485 receiver and LED3 is on.

Download the program <08_RS485_Test> to the EVAL board and run, the information via a

serial port output as following:
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5.9.

5.9.1.

GIS3ZF150R_EVAL RES485_Test

——3 Press down EEY_WAREUF to =et GDIZFISOR_EVAL a=z RS4385
transmitter

——3 Press down EEY_TAMPER to =et GDIZFISOE_EVAL a=z RS485

receiwver

According to the tips, press down Tamper key to set one board as a receiver first and then
press down Wakeup key to the other as a transmitter. The transmitter output as following.
FA5485 tranzmitter iz enabled

Data iz being tranzmitted: GD32MCU

Data iz being transmitted: GO32MCU

Drata iz being transmitted: GD32MCU

Data iz being tranzmitted: GO 32MCU

The receiver output as following.

RS5485 receiver iz enabled

Y aiting for received data

The received data: [GD32MCU]
The received data: [GD32MCU]
The recerved data: [GO32ZMCU]
The received data: [GD232MCU]

ADC_Conversion_Triggered By Timer

DEMO purpose

This Demo includes the following functions of GD32 MCU:

B Learnto use ADC to convert analog to digital
B Learn to use TIMER to generate a compare event
B Learnto use LCD to show the ADC converted result

TIMER1 CH1 event triggers ADC conversion, the value displayed on the LCD corresponds to
the ADC analog input, and changes with it. The converted data moved to SRAM through
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5.9.2.

5.10.

5.10.1.

5.10.2.

5.11.

5.11.1.

5.11.2.

DMA continuously.

DEMO running result

Download the program <09 ADC_Conversion_Triggered_By Timer> to the GD32150R-
EVAL-V1.3 board, adjust the adjustable potentiometer knob to change the analog input. The
ADC, which is triggered by TIMER1 CH1 event, will convert the analog input, and the result,
a voltage curve, is displayed on the LCD. The curve coincides with the analog input.

DAC_ Output_Voltage Value

DEMO purpose

This Demo includes the following functions of GD32 MCU:

B Learn to use DAC channel to generate different voltages on DAC output

DEMO running result

Download the program <10 _DAC_Output_Voltage Value> to the EVAL board, the digital
value is 0x7ff0, its converted analog voltage should be VREF/2, using the voltmeter to
measure PA4, its value is 1.648V.

Comparator_Obtain_Brightness

DEMO purpose

This Demo includes the following functions of GD32 MCU:

B |Learnto use DAC as input of comparator
B |learn to use comparator output compare result

There are two comparators on GD32150R-EVAL-V1.3 board and each comparator has two
inputs. In this demo, one input is DAC’s output voltage, and the other one is the photo
resistance’s output voltage. Compare the two input voltages, the output is a high or low level,
and the LED1 will performs the corresponding action.

DEMO running result

Download the program <11_Comparator_obtain_brightness> to the EVAL board, cover the
photo resistance with your finger to change the output voltage, comparing it with the DAC
output voltage, if it is high, LED1 is on, otherwise LED1 is off.
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GigaDevice
5.12. 12C_EEPROM
5.12.1. DEMO purpose
This Demo includes the following functions of GD32 MCU:
B Learn how to use the master transmitting mode of the 12C module
B Learn how to use the master receiving mode of the 12C module
B Learnto read and write the EEPROM with the 12C interface
5.12.2. DEMO running result

Download the program <12_|2C_EEPROM> to the EVAL board and run. Connect serial
cable to COMO, 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-AT24CO02 test passed!" and the four LEDs lights flashing, otherwise the serial port will
output "Err: data read and write aren't matching." and all the four LEDs light.

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

5.13.1.

5.13.2.

0=:00
010
020
0230
040
0250
0G0
070
0230
0230
Oz Al
0:B0
0::C0
0z00
0:E0
]

0200
010
D20
0230
D240
0250
0z:A0
070
0230
0230
Oz Al
0::B0
0zC0
000
0:E0
0:FO

0x01
Ox11
OxZ21
0x31
Ox41
0x51
Oxf1
0xT1
Ozl
0x91
Oxhl
0xE1
0=xC1
0=D1
0xE1
0xF1

O=x01
Ox11
Ox21
0x31
Ox41
0x51
Oxf1
0xT1
Ox51
0x31
Oxhl
0xE1
0=C1
0xD1
0xE1
0xF1

=02
Oxl1Z
Ox22
Q32
Ox42
0x52
0xBZ
072
Oxaz
092
QA
OxBZ
0xC2
OxDZ
0xEZ
0xFZ

Q02
0xl1z
OxZe
Ox32
D42
=52
OxBZ
0xT2
032
032
QA2
0xBz
0xCE
=Dz
0xEZ
0xFz

003
13
0x23
0233
Ox43
0x53
063
073
083
033
QA3
0xB3
0=xC3
0xD03
0xE3
0xF3

ATZ4C0Z reading. .

D03
0x13
023
0x33
D43
0x53
0xB3
073
033
x93
Oxh3
0xB3
0xC3
=03
0xE3
0xF3

TZC-24C02 configured. ..
The T2C0 1=z hardware interface
The speed iz 400000
AT24C02 writing. ..

004
Ox14
OxZ4
O34
Ox44
054
Oxfd
074
D54
094
Oxhd
0xE4
0xC4
0014
0xE4
0xF4

004
Ox14
024
Ox34
044
Ox54
Oxf4
0xT4
054
094
DAt
OxE4
0xC4
1L
0:xE4
0xF4

I2C-ATZ4C02 test passzed!

005
0x15
0x25
035
Ox45
055
0xB5
075
085
095
CxAS
0xBS
0xCS
005
0xES
0xF5

005
0x15
0xZ25
035
Ox45
0x55
0xB5
075
035
035
OxAL
0xBS
0xC5
005
0xES
0xF5

006
0x1B6
0xZ6
0x36
Ox4B
0x56
OxBB
0xTB
0xa36
096
O AG
0xEBB
0xCE
0xIB
0xEB
0xFB

0086
0x16
0xZ6
0x36
Ox4B
=56
0xBB
0xTE
036
096
Oz AR
0xEBB
0xCB
(41]3]
0xEB
0xFB

SPI_TFT_LCD_Driver

DEMO purpose

=07
=17
=27
Q=37
Ox4T
=57
=67
=TT
0=E87
=97
OxAT
0=ET
0=CT
=07
0=ET
0=FT

=07
017
=27
037
Ox4T
=37
=BT
=TT
=57
=87
OxAT
0=ET
0=CT
=07
0=ET
0=FT

005
Ox18
025
O35
045
058
OxAS
0xT8
O35
035
O A
OxBS
0xCE
IS
0xES
0xF&

008
Ox15
Ox25
O35
048
055
O:xBE
0xTE
O35
035
O Al
OxBS
0xCE
005
0xES
0xF&

Q=09
Ox19
OxZ9
039
Ox49
059
Oxf9
079
Q=59
039
Oxzh9
OxE9
0=C9
1
0xE9
0=F3

Q=09
0x19
D29
0x39
Q49
0x59
QB9
0xT9
D59
039
OxzA9
OxE9
O=C9
0=D3
0=xE9
0xF3

D04
Oxlh
OxZh
O34
Ox4h
x5
OB
OxTh
Oxdh
D9
(171
OxBA
OxChA
DDA
0xEA
OxFA

D0
Oxlh
OxZh
O34
D4 h
Ox5h
OxBA
OxTh
Dx3A
D98
DA
OxBA
OxCh
OxDA
0xEM
OxFA

0x0E
0x1E
0x2h
0x3E
x4k
x5k
0xBE
0xTH
0x8E
0x9E
OxAR
0xBE
0xCE
0xDE
0xER
0xFE

0x0E
0x1E
0x2h
0x3E
Dx4E
0x5E
0xBE
0xTH
0x3E
0x9E
OxAR
0xBE
0xCE
0xDE
0xER
0xFE

This Demo includes the following function of GD32 MCU:

000
Ox1C
0x2C
O30
040
050
0xAC
0x7C
080
0:3C
O AC
0:xBC
0xCC
0:0C
0xEC
0xFC

0z0C
0x1C
020
030
040
050
0zAC
0xTC
030
030
O Al
0xBC
0:CC
0:0C
0xEC
0xFC

Learn how to use SPI to drive TFT LCD screen and display

0=00
0x1TD
=20
030
0x40
0x5T
0xED
07D
(3 a11]
090
CxATl
0xEBD
0=xCD
A1)
0xED
0xFD

000
0x1TD
0xZ20
030
04D
0x5T
0xBT
07D
03T
030
CxATl
0xEBD
0xCD
4311]
0xED
0xFD

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

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

0x0F
0x1F
0x2F
0x3F
0x4F
0x5F
0xEF
0x7F
0xa8F
0x9F
OxAF
0xEF
0xCF
0x0F
0xEF
0xFF

0x0F
0x1F
0x2F
0x3F
0x4F
0x5F
0xBF
0xTF
0x3F
0x9F
OxAF
0xEF
0xCF
0x0F
0xEF
0xFF

GD32150R-EVAL-V1.3 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.

DEMO running result

Firstly, JP10 and JP11 must be fitted to SPI port and then download the program
<13_SPI_TFT_LCD_Driver> 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.

25 /34



Z

User Guide
GD32150R-EVAL

GigaDevice
GieaDevice Semiconductor Inc
—-- GD32F1x0 Series MCU —
GD32F150R_EAVL_V1.3
—— SCE L) e
GD32F130Fx
GD32F130GX
GD32F130Cx
GD32F130Rx
--— GD32F150 ——
GD32F150Fx
smarter! Faster! Cheaper!
5.14. SPI_TF_Card_Block_Operation
5.14.1. DEMO purpose
This Demo includes the following function of GD32 MCU:
B Learn how to use SPI to block read and write from TF card
In this demo, the SPI interface is used for reading from and writing to TF card. Write to TF
card with 0 to 255, a total of 2048 bytes directly. Then read data from the original address,
check the correctness of the written and read data. Note that, the FATFS is not used in this
demo and in the absence of FATFS, read and write to the TF card will destroy the file system,
please make a backup before testing.
5.14.2. DEMO running result

Firstlyy, JP10 and JP11 must be fitted to SPI and then download the program
<14_SPI_TF_Card_Block_Operation> to the EVAL board. All the LEDs are turned on and
then turned off for test. Insert the TF card to the board, the test results will be displayed on
the LCD screen.
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5.15.

5.15.1.

5.15.2.

GigaDevice Semiconductor Inc.

-- GD32F1x0 Series MCU —
GD32F150R_EAVL_V1.3

SPI SD Card Block Test

Please insert the SD Card !

SPI_TF _Card _FATFS Operation

DEMO purpose

This Demo includes the following function of GD32 MCU:
B Learn how to use SPI to read and write from TF card with FATFS

In this demo, the SPI interface is used for reading from and writing to TF card. Make sure the
TF card has FAT file system. If not, some information will be displayed on the LCD screen.

DEMO running result

Firstly, JP10 and JP11 must be fitted to SPI and then download the program
<15 SPI_TF_Card_FATFS_Operation> to the EVAL board. All the LEDs are turned on and
then turned off for test. Insert a formatted TF card, a text file will be created in this TF card.
When the screen appears "FATFS FILE Create Success", you can remove the TF card and
check whether the file is successfully created in the TF card with a card reader. When the
exception occurs, op erate follow the screen prompts.
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5.16.

5.16.1.

5.16.2.

GigaDevice Semiconductor Inc.
— GD32F1x0 Series MCU —
GD32F150R_EAVL_V1.3

SPI SD Card FATES Test
SD Card Initialize Success!!

FATFS FILE Create Success!

HDMI-CEC_HostSlaveCommunication

DEMO purpose

This Demo includes the following functions of GD32 MCU:
B Learn the communication function of HDMI-CEC

In the process of communication, the sender sends data to receiver through the key interrupt,
the receiver for receiving data in the CEC interrupt. The entire communication process does
not make the error processing.

DEMO running result

This routines need to prepare two EVAL board, one board as a sender, the other as a
receiver. First use the DuPont to connect CEC bus (PB8) and ground wire (GND) pins in the
two board, and then download the program <16 _HDMI-CEC_HostSlaveCommunication> to
the board for running. When the program runs, the first development board of the LCD
display is data 0, press one of the development board USER key, the other piece of the
development board LCD number will increase, which shows the end of a data transmission.
Each it increases to 9, it will clear to O to re-increase; press the TAMPER key, the number will
decrease, which also shows the end of a data transmission. Every time it decreases to 0, it
will return to the number 9 to re-decrease.

The LCD display as following:

28 /34



Z

GigaDevice

User Guide
GD32150R-EVAL

5.17.

5.17.1.

5.17.2.

5.18.

5.18.1.

5.18.2.

GigaDevice Semiconductor Inc
—— GD32F1x0 Series MCU —
GD32F150R_EAVL_V1.3

HDMI-CEC Test :
reception counter

12S _Audio_Player

DEMO purpose

This Demo includes the following functions of GD32 MCU:
B Learnto use 12S module to output audio file

GD32150R-EVAL-V1.3 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 I12S interface of the board for audio output.

DEMO running result

Download the program <17 _12S_Audio_Player> to the EVAL board. After downloading the
program, insert the earphone into the audio port J1, then listen to the audio file.

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 <18 RCU_Clock_Out> to the EVAL board and run. Connect serial
cable to EVAL_COMO, open the HyperTerminal. When the program is running,
HyperTerminal will display the initial information. Then user can choose the type of the output
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5.19.

5.19.1.

5.19.2.

5.20.

5.20.1.

5.20.2.

clock by pressing the USER 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 pin.

Information via a serial port output as following:

/=========== Gigadevice Clock output Demo ===========/
press user key to select clock output source
CK_OUT: IRC14M, DIV:1
CK_OUT: IRC4OK, DIV:1
CK_OUT: LXTAL, DIV:1
CK_OUT: CKSYS, DIV:4
CK_OUT: IRC8M, DIV: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 < 19_PMU_sleep_wakeup > to the EVAL board, connect serial cable
to EVAL_COM. 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 Learnto use RTC module to implement calendar function
B Learnto use LCD module to display the time of calendar

DEMO running result

Download the program <20 _RTC_Calendar> to the EVAL board and run. When the program
is running, the four LEDs, LED1 to LED4 turn on, then turn off. And then the LCD prints out
the information of the board, and the calendar. When you press the Wakeup key, the time will
be configured to 2016-05-13, 12:00:00.

If place a battery on GD32150R-EVAL-V1.3 board, it can realize no losing of time when
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5.21.

5.21.1.

5.21.2.

5.22.

5.22.1.

5.22.2.

5.23.

5.23.1.

power down. In this case, notice that JP5 jump to the VBAT.

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 <21 _IRInfrared_Transceiver> to the EVAL board and run. When the
program is running, if the infrared receiver received data is correct, LED1~LED4 light in turn,
otherwise LED1~LED4 toggle together.

TIMER_Breath LED

DEMO purpose

This Demo includes the following functions of GD32 MCU:

B Learn to use Timer output PWM wave
B Learn to update channel value

DEMO running result

Use the DuPont line to connect the TIMERO_CHO (PA8) and LED1 (PC10), and then
download the program <22_TIMER_Breath_LED> to the GD32150R-EVAL-V1.3 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.

TSI TouchKey leds

DEMO purpose

This Demo includes the following functions of GD32 MCU:
B Learn to use TSI module implement Touch Key function
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5.23.2. DEMO running result
Download the program <23_TSI_TouchKey_ Leds> to the EVAL board and run. When the
program is running, you can use a finger slide the Touch Sensor (A-1, B, C or A-2) on the
EVAL board, and then the associated LED is light.
5.24. USB_Device
5.24.1. 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
EVAL board has four keys and one USBD interface. The five keys are Reset key, Wakeup
key, Tamper key and User key. In this demo, the EVAL board is enumerated as an USB
Keyboard, which uses the native PC Host HID driver, as shown below. The USB Keyboard
uses three keys(wakeup key, tamper key and user key) to output three characters (‘b’, ‘a’ and
‘c’). In addition, the demo also supports remote wakeup which is the ability of a USB device
to bring a suspended bus back to the active condition, and the wakeup key is used as the
remote wakeup source.
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
g |DE ATA/ATAP| controllers
w ZZ Keyboards
Z2 HID Keyboard Device
I Z= HID Keyboard Device I
5.24.2. DEMO running result

Download the program <24 _USB_keyboard> to the EVAL board and run. If you press the
Wakeup key, will output ‘b’. If you press the User key, will output ‘c’. If you press the Tamper
key, will output ‘a’.

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

- Manually switch PC to standby mode
- Wait for PC to fully enter the standby mode
- Push the Wakeup key
- If PC is ON, remote wakeup is OK, else failed.
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6. Revision history
Table 6-1 Revision history
Revision No. Description Date
1.0 Initial Release Jun.28, 2017
2.0 Updated format across the whole document Jun.1, 2019
3.0 Updated format across the whole document Nov.1, 2019
3.1 Updated format across the whole document Dec.31, 2021
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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.

© 2021 GigaDevice — All rights reserved
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