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1

Summary

Function Pin Assign

Table 1 Function pin assign

GD32190R-EVAL uses GD32F190R8T6 as the main controller.
interface to supply 5V power. SWD, Reset, Boot, User button key, LED, CAN, I12C, 12S,
USART, RTC, LCD, SPI, CEC, ADC, DAC, TSI, OPAMP, GD-Link and Extension Pins
are also included. For more details please refer to GD32190R-EVAL-V1.2 schematic.

It uses Mini USB

Function Pin Description
PA11 LED1
PA12 LED2
LED
PB6 LED3
PB7 LED4
RESET K1-Reset
PC13 KEY2
KEY
PAO KEY3
PB9 IR_OUT
IFRR
PA7 IR_IN
CMP PA1 CMP1
HDMI_CEC PB8 CEC
PAS5 CAN1_H
PAG CAN1_L
CAN
PB12 CAN2_RX
PB13 CAN2_TX
PB10 12C2_SCL
12C
PB11 12C2_SDA
PC10 12S3_CK
PC11 12S3_MCK
12S
PC12 12S3_SD
PA15 12S3_WS
PC1 OPAMP3_VINP
OPAMP PC2 OPAMP3_VINM
PC3 OPAMP3_VOUT
PA9 USART1_TX
USART1
PA10 USART1_RX
PA2 USART2_TX
USART2
PA3 USART2_RX
LCD PA8 LCD_COMO
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PA9 LCD_COM1
PA10 LCD_COM?2
PB9 LCD_COMS3
PB14 LCD_SEG14
PB15 LCD_SEG15
PC4 LCD_SEG22
PC5 LCD_SEG23
PC6 LCD_SEG24
PC7 LCD_SEG25
PC8 LCD_SEG26
PC9 LCD_SEG27
PF4 LCD_SEG28
PF5 LCD_SEG29
PF6 LCD_SEG30
PF7 LCD_SEG31
PB3 SPI1_SCK
PB4 SPI1_MISO
SPI
PB5 SPI1_MOSI
PD2 SPI_CS
ADC PCO ADC_IN10
PA4 DAC_OUT1
DAC
PA5 DAC_OUT2
PBO TSI _G3 102
TSI PB1 TSI _G3 103
PB2 TSI_G3_I04

Gettingstarted

The EVAL board uses Mini USB connecter to get power DC +5V, which is the hardware
system normal work voltage. A J-Link tool or GD-Link on board is necessary in order to
download and debug programs. Select the correct boot mode and then power on, the

LEDS will turn on, which indicates that the power supply is OK.
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4

4.1

4.2

Hardware layout overview

Power

+US5V +5V

T % T

SMD1210P050TF

+5V Ul LM1117-3.3 TP+3V3 LEDS

16V/10uF,AV, 3] vin Vout 2 . 16\/10uF,AVX Al LEDO0603

v = o v

EO E2 2

—|_ - —|_ TSOV/O.luF

=

TP3

GND

Boot
P2

g:“' CNIR4_ Booro

1— v 10KQ

BOOTO

BOOT1(decide by BOOTO Boot Mode
Option byte)
Any 2-3 User memory
2-3 1-2 System memory
1-2 1-2 SRAM memory
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4.3

4.4

LED

LED
LED1
PA11 R21 AN
470Q LED0603
LED2
PA12 R22 AR
4700 LED0603
LED3
R23 AR
PBS B2, “I GND
4700 LED0603
LED4
PBY R AZ
4700 LED0603
Button KEY
+5V +5V
Tamper Wakeup
R25 R26
10KQ 10KQ
PC13 K2 PAQ K3
I S— i —
K-11028 K-11028
Cl6 C17
H H
50V/0.1uF | 50V/0.1uF|
GND GND
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4.5

4.6

USART1/USART2

15V c19
] 50V/0.1uF
< C20
u7 50V/0.1u
€2 % o1 8 ve 2 .
sovotr | °F 7 6
o3 il o, V- —| ||. GND
51 & 50V/0.1uF
50V/0.1uF .
PA2 _USART2 TX 11 14 RS232 TX2
TLN  T1OUT
USARTL TX 10| 1)y To0UuT—L__ RS232 TX1
PA3 _ USART2 RX 12 13 RS232 RX2
RIOUE,  RIIN
USARTL RX 9 R20UZ  RZIN 8 _ RS232 RXL

o MAX3232CSE+
—

2

=3
i, Jei
HESVa NEREVa

GND
Short JP14(1,2) for LCD function Short JP15(1,2) for LCD function
Short JP14(2,3) for USART1 function Short JP15(2,3) for USART1 function
JP14 JP15
com1 1 Com2 1
PA9 | 5 PA10 | 5
USART1 TX | 3 USART1 RX | 3
HEADER 3 HEADER 3 GND|| 5
CcoM1
TP2 CMP1 +5V
R7
PCO ADC_IN10 | e, W YORKl
TP ADin 470Q
Cl!
50V/0.1u

GND

8/ 28




>

GigaDevice

User Manual
GD32190R-EVAL

4.7

4.8

4.9

DAC

PC11

1253 MCKA LRCK GND

P5
PAS DAC OUT? el g
PA4 DAC QUTZ 1
DAC
Short JP6(1,2) for DAC function
Short JP6(2,3) for CAN1 function
JP6
DAC_ouTf |
pPAS | 2
CANIH | %
HEADER 3
RIS
uUs & 10KQ
PCI2 1253 SD 1 10 5V C14 50V/0.1uF +
pCl0__ips3 ck 2] o AT 1 lI- onD |
PAI5 1253 WS 3 8 16V/3.3UF, AVX
E5

50V/0.1ul

PC11 1253 MCKA4 | 7
J_T = FLT— I_+|]|_I R18
cis * E6 Cs4344 l, E7 16V/3.3uF, AVXL | 10KQ

GNI

MCLK AOUTL

5

16V/10uF,AVX 16V/10uF, AVX
= GND
GND

12C

12C

c13 +5V
|| T o

U4 50V/0.1uF

b

GND[] R13 []R14

A0 VCC
Al WP 47KQ 4.7KQ

A2 SCL
GND SDA

1 AT24C02C-SSHM-T

[~

S oo |-

12C2_SCL. PB10
12C2_SDA PB11

o2 (=2}
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4.10

4.11

SPI

El
SP| i + 16V/100UF,AVX
C18
U6 I
'+ GND
SPILCS  1f -~ /C( 2
Cs _veg—; 50V/0.1uF

PB4 _ SPI1 MISO 2
<0 HOLITe spu sok

3 Kl
3Vb_ WP  SCL
+! 4 D S| __5 SPI1 MOSI

L
—  GD25Q40
D

OPAMP

OPAMP

OPAMP3 VINM __PC2
OPAMP3 VINP___PCIL
OPAMP3 VOUT _PC3

ﬂ 10KQ
VR2

GND : ~
a : - OPAMP
R19 | pc2: ——:' oS :
: opAm3 _ __PC3  Vou
o oS e
1KQ : L~
. v
P8
Vin
1
Vout D)
s
= HEADER3
GND
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4.12

4.13

CAN

45y CAN
cw GND
- 2
50V/0.1uF U3 JP3
PBI3  CAN2 TX .8 RS 00
GNDI”—%> OND  CANGanl —CANDH R :
3 76 CANZL 1200
PBI2 CAN2 RX 4] yCC CONITS HEADER 2
TIAL050T

PA5 is an AFIO, please refer to DAC schematic for right config

D1 1N4148WS
o P4
PA5_CAN1 CANIH | 2
D2 1N4148WS
ANL LD 8 Al

PA6 N4148W\
e ve ] o
D4
1N4148WS
LCD
PB9 is an AFIO, please refer to IFRR schematic for right config
PA9,PA10 are AFIOs, please refer to USART schematic for right config

JP7
PA8 COMO R00 10KQ | 4
PA9 COM1 RO1 —HoKe 5
PA10 COM2 R02 10KQ | 4
PB9 COM3 RO03 10KQ |
PB14 14 5
PB15 SEG15 6
PC4  SEG22 7
PC5  SEG23 8
PC6SEG24 | g

PC7 _ SEG25 10

PC8  SEG26 Iet

PC9  SEG27 1

PF4 SEG28 13

PE5  SEG29 1

PE6  SEG30 15

PF7 SEG31 16

HEADER 16
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4.14

4.15

4.16

+3V3
HDMI-CEC
R35
27KQ
P13
PBS8 2
1
HEADER 2
GND
TSI
| |C|25 G3 102 0
I PB
GND||| I
S0V/4TnF
TK1
1 R 3103 PRI
10KQ
TK2
1 RB G4 pR2
10KQ
GND
CMP
: AN cMP
_VREENT: #12v _ - >
T TlemPr S L EXTI
MPL__PAL _ _| _
: .
1~
g
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4.17 IFRR

~ Pu
KD-03144R PA7 !
ol R | 2
3
1000
5 HS0038B
c2
10v/4.70F

IFRR

.|||_|

@
pd
w)

Short JP12(1,2) for IFRR function
Short JP12(2,3) for LCD function
JP12

1
2
3

HEADER 3

IR T
PB9
COM3
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4.18 Extension

Extention

JP9
PA15 1 2 PAl4
PC11 3 4 PC10
PD2 5 6 PC12
PB4 7 8 PB3
PB6 9 10 PB5 GND
BOOTO 1 2 PB7 —t
5V PB9 13 4 PB8
15 16
17 18
19 20
21 22
PCO 5 o PCI3
PC2 27 28 PC1
PAO 29 20 PC3
PAZ a2 PAL
HEADER 16X2
JP10
—PE6 | 2 PF7
PA12 3 4 PA13
PA10 5 6 PA11
7 m— PA9
g 17 B PCo
PC6 1 o PC7
PB4 13 1 PB15
PB12 5 16 PB13 45V
17 18
_E: —PBIO |99 50— PBL
N _BBl—EQE 21 22 —EBZ-EEQ
GND PAT 23 24
PAS 25 26 —FC4
= — PAd
—PA3 | PF4
31 32
HEADER 16X2
4.19 GD-Link
w
MCU SWD —f rowr
B 1 -
+3V3 JP100 i E:§ Pgé/zn/sﬁ%Tw —
Lswoio ] 5 RS Ead PBA/INTRSFIZ—
swock_] 2 [ TDOSWO e
o L7010 b PBO Ty —
aD 4X1P2.54 L _USB Ctr — Eﬁg L Treset
—3 pal0 L_LEDI LED0G03
L use oM e PRl — "o
Reset TS POATITMSISWDIO Po 0 I oo
HSE 13v3 e g pauiTekisweLk PRl L_LED2 LEDOG03
Gn rewsmer o [JBE TR gome,  remwemsg
I L NRST s PC16-05C32_ O —
e - ool 22 —4] s
0 L 08¢ out 50V/0.1uF AT % NRsT
50V/20pF 1 1] v
eho 21 vop_1 vss 12
+u5vc0 ig xggﬁ ﬁgi 33
\\‘ 21 vopA vssa—E
50V/0.10F 73V3  GD32F103CET6 =
- GND
R10 2R L USB DM
}E kT Uss o
emmaly GND -
R v
Mini_USB T 1
e C105== C106= C107== C108
Soviaronor oovions Sﬁ 1uF50V/0.1uF 50V/0.1uF
e? IS
ND
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5.1

5.1.1

5.1.2

5.2

521

Routine use guide

GPIO_Runing_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

GD32190R-EVAL-V1.2 board has five LEDs.The LED1, LED2, LED3 and LED4 are
controlled by GPIO, and if the LED5 lights up, it indicates the system is power on. This
Demo will show how to light the LEDs.

DEMORuUnning Result

Download the program<01_GPIO_Runing_Led> to the EVAL board,four LEDs on and
thenLED1, LED2, LED3, LED4 will turn on and turn offevery 500ms.

GPIO_KeyBoard_ 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

GD32190R-EVAL-V1.2 board hasthree keys and five LEDs. The three keys are Reset
key, Tamper key and Wakeup key. The LED1, LED2, LED3 and LED4 are controlled by
GPIO, and if the LEDS5 lights up, it indicates the system is power on. This Demo will
show how to use the Tamper key to control the LED1.When press down the Tamper
Key,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 IO port again.If the value still is 0,Indicates that the
button is pressed success and toggle LED1.
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5.2.2

5.3

5.3.1

5.3.2

5.4

5.4.1

5.4.2

DEMO Running Result

Download the program< 02_GPIO_KeyBoard_Polling_mode> to the EVAL board,Press
down the Tamper Key, LED1 will be turn on.Press down the Tamper Key again, LED1
will be turn off.

GPIO_KeyBoard_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 EXTIto generate external interrupt

GD32190R-EVAL-V1.2 board hasthree keys and five LEDs. The three keys are Reset
key, Tamper key and Wakeup key. The LED1, LED2, LED3 and LED4 are controlled by
GPIO, and if the LED5 lights up, it indicates the system is power on.This Demo will show
how to use the EXTI interrupt line to control the LED1.When press down the Tamper
Key,it will produce an interrupt. In the interrupt service function toggle LED1.

DEMO Running Result

Download the program<03_GPIO_KeyBoard_Interrupt_mode> to the EVAL board,Press
down the Tamper Key, LED1 will be turn on. Press down the Tamper Key again, LED1
will be turn off.

USART_Printf

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
B Learntouse GPIO: the key controlthe LED
B Learn toretarget the C library printf function to the USART?2

DEMO Running Result

Download the program<04_USART _Printf> to the EVAL board and connect serial cable
16/ 28
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5.5

5.5.1

5.5.2

to COM2. This implementation output “USART Printf Example: Please press the Key”
on the hyperterminal using EVAL_COM2. Press K3 key, serial port will output “USART
Printf Example”.

Information via a serial port output as following.

USART Printf Example: Please press the Key

Fi )
Press K3 key, serial port output as following.
USART Printf Example: Please press the Key &

m

USART Printf Example

USART_HyperTerminal_Interrupt

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
B Learn to use the EVAL_COM?2 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 COM2. When the program is running, the EVAL_COM2 sends
the array TxBufferto the hyperterminal and still waits for data from the hyperterminalthat
you must enter.The data that you have entered is stored in the RxBuffer array. The
receivebuffer have aNbrOfDataToRead bytes as maximum.Then,compareTxBuffer with
RxBuffer and if TxBufferis same with RxBuffer,LED1,LED2,LED3,LED4 light in turn,
otherwise LED1,LED2,LED3,LED4toggle together .

Information via a serial port output as following.
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5.6

5.6.1

5.6.2

B8 81 82 83 64 65 686 67 B8 69 84 BB AC 6D BE BF 18 11 12 13 14 -
15 16 17 18 19 1a 18 1C 1D 1E 1F 28 21 22 23 24 25 26 27 28 29
20 2B 2C 2D 2E 2F 38 31 32 33 34 35 36 37 38 30 34 3B 3C 3D 3E
3F 48 41 42 43 44 45 46 47 4B 49 4A 4B 4C 4D 4E 4F 58 51 52 53
L4y LS 56 57 58 59 LA SB 5C 5D SE S5F 68 61 62 63 64 65 66 67 68
69 6A GB 6C 6D 6E 6F 78 71 72 73 74 75 76 F7 78 79 VA 7B YC 7D
fE 7F 88 81 82 83 84 85 B6 87 B8 89 84 8B 8C BD BE BF 94 91 92
93 94 95 946 97 98 99 94 9B 9C 9D 9E 9F AB A1 A2 A3 A4 AS A6 A7
A8 A9 AA AB AC AD AE AF BB B1 B2 B3 B4 BS BA6 BY BB B? BA BE BC
BD BE BF C8 C1 C2 C3 C4 CS5 C6 C7 CB C9 CA CB CC CD CE CF DB D1
02 p3 D4 DS D6 DY DB DO DA DB DC DD DE DF E® E1 E2 EZ E4 ES Eb
E7 E8 E9? EA EB EC ED EE EF FA F1 F2 F3 F4 F5 F6 F7 F8 F? FA FB
FC FD FE FF

USART_DMA

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
B Learnto to use the EVAL_COM2 Transmit and Receive using DMA

DEMO Running Result

Download the program<06_USART_DMA > to the EVAL board and connect serial cable
to COM2.When the program is running, the EVAL_COM2 sends the array TxBuffer to
the hyperterminal and waits fordata from the hyperterminalthat you must enter.The data
that you have entered is stored in the RxBuffer array. The receivebuffer have
aNbrOfDataToRead bytes as maximum.Then compare TxBuffer with RxBufferand if
TxBufferis same with RxBuffer,LED1,LED2,LED3,LED4 light in turn,otherwise
LED1,LED2,LED3,LED4 toggle together .

Information via a serial port output as following.
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5.7

5.7.1

5.7.2

B8 81 82 83 64 65 686 67 B8 69 84 BB AC 6D BE BF 18 11 12 13 14 -
15 16 17 18 19 1a 18 1C 1D 1E 1F 28 21 22 23 24 25 26 27 28 29
20 2B 2C 2D 2E 2F 38 31 32 33 34 35 36 37 38 30 34 3B 3C 3D 3E
3F 48 41 42 43 44 45 46 47 4B 49 4A 4B 4C 4D 4E 4F 58 51 52 53
L4y LS 56 57 58 59 LA SB 5C 5D SE S5F 68 61 62 63 64 65 66 67 68
69 6A GB 6C 6D 6E 6F 78 71 72 73 74 75 76 F7 78 79 VA 7B YC 7D
fE 7F 88 81 82 83 84 85 B6 87 B8 89 84 8B 8C BD BE BF 94 91 92
93 94 95 946 97 98 99 94 9B 9C 9D 9E 9F AB A1 A2 A3 A4 AS A6 A7
A8 A9 AA AB AC AD AE AF BB B1 B2 B3 B4 BS BA6 BY BB B? BA BE BC
BD BE BF C8 C1 C2 C3 C4 CS5 C6 C7 CB C9 CA CB CC CD CE CF DB D1
02 p3 D4 DS D6 DY DB DO DA DB DC DD DE DF E® E1 E2 EZ E4 ES Eb
E7 E8 E9? EA EB EC ED EE EF FA F1 F2 F3 F4 F5 F6 F7 F8 F? FA FB
FC FD FE FF

I2C_EEPROM

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 masterreceivingmode of the I12C module

B Learn to read and write the EEPROMwith the 12C interface

DEMO Running Result

Download the program<07_12C_EEPROM> to the EVAL board and connect serial
cable to COM2, and under normal circumstances, serial print out the following
information:
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5.8

5.8.1

Ozx1E
032
246

OB
DxBE
296

OxEE
0xDZE
0zxER

0z10
024
0233
Ozed4C
DzB0
O2xT4
Dz
Oz
4i1]
0=C4
02D
O=EC

Ozc04 Oz0E

Ox1F
0233
OzedT

Ox34 OxSE

OxBF
D33
i

Do QAR

OxEF
0xD3
OxET

UxFA OxFE
WT24C0Z2 Reading. .. 000 Ox01 Ox0Z 0203 0204 Ox05 O0x08 0x0T 0x08 0x09 Ox0h Ox0B O0x0C Ox0D OxOE OxOF

Oxll
0225
0z39
Oze4D
Oxfi1
0TS
B9
1]
OxEL
O=CS
0=Dg
441]

0321 90R-EVAL-¥1

1
1
GISEZ190R-EVAL-Y1. 1
GI3Z2190R-EVAL-¥1. 1
GISEZ190R-EVAL-Y1. 1
GI3Z2190R-EVAL-¥1. 1
GISEZ190R-EVAL-Y1. 1
GI3Z2190R-EVAL-¥1. 1

IECE

0x0D
0x21
0x35
0x49
Dx5D
0xT1
0x85
0x93
Dzl
0xC1
0xI5
0xE3
0xFC 0xFI
0x12 0x13
0x26 Dx2T
0x34 0x3E
0x4E DxAF
0xB2 0xB3
0xTE DxTT
0x34 0xBE
0x9E Dx9F
0xzB2 0xB3
0xCE DxCT
0xzDA OxDE
0xEE DxEF

Frogram Yersion number:GD1.0.0

Program Compile time: (Jan 29 2016 - 09:02:21)

GO32F1x0_StdFeriph Version:2 0.0
SystemCoreClock; T2000000Hz
Flash: 128K Bytes

The CPU Unigue Device ID:[TCO00000-32303835-37320836]

T2C-24C02 configured. ..
15 Hardware interface

0z0E 0x0F Ox10 Ox11 OxlZ Oxl3 Oxld
0x22 0xZ3 Ox24 0xZS Ox26 Ox2T OxZ3
0x36 0x3T 0x38 O0x39 Oxdh Ox3F Ox3C
Oxdh Ox4E 0x4C OxdD Ox4E OxdF OS50
0x3E 0x5F 0x60 OxB1 OxBZ OxB3 OxB4
0xTZ 0xT3 OxT4 0xTS O0xT6 OxTT 073
0x86 0x8T 0x58 O0x89 Oxdh OxBE OxdC
Ox3h 0x9E 0x3C 0x30 O0x9E Ox9F OwAl
OxhE OxAF 0xBO OxBl OxBZ OxB3 OxzBd
0xCZ 0xC3 OxC4 0xCS O0xCE OxCT OxC3
0xD& O0xDT 0xD8 O0xD9 Ozl OxDE OxDC
0xEh OxEE OxEC OxED OxEE OxEF OxF0
0zFE OxFF

Ox15
029
0z3D
051
OzB5
O=Td
0zxBT
Oacl
OB
0=Cd
00D
0xF1

Oxl14 Ox15 Ox16 0x1T Ox18 0x19 Oxlh Ox1B
0x28 0x29 Ox2h 0x2B 0x2C 0xZD 0xZE (x2F
0x3C Ox30 0x3E 0x3F Ox40 Ox41 0x42 0xd3
0x50 Ox51 O0x52 0253 Ox54 0x55 O0xS6 (w57
0x64 0xB5 OxBE 0x6T 0xB5 0xB9 OxBh (x6B
0xT8 0xT9 OxTh O0xTE 0xTC OxTD 0xTE OxTF
0x8C 0x80 0xBE 0x5F 0x90 0x91 0x92 093
Qa0 OxAl OxAZ OxAS OxAd OxAS OxAB OxAT
0xB4 OxBS OxBS 0xBT 0xBS 0xB9 OxBA OxBEB
0xC8 0xC9 OxCh 0xCE 0xCC O0xCD 0xCE (0xCF
0xDC OxDD OxDE 0xDF OxEQ 0xE1 0xEZ2 (0xE3
0xF0 OxFl OxF2 0xF3 OxF4 OxFS OxFE (xFT7

T2C-ATZ4C02 Test Fassed

Ox18

Ox1T

Ox24 0xZE

0x3E
052
43l

0x3F
053
0BT

OxT4 OxTE

0z8E
e
0zBE

0z8F
O3
0zB7

OxCh 0xCE

0xDE
OxFZ

0z1C
030
Dz44
0x58
0zBC
080
0z94
e
0zBC
000
DzE4
0xF3

0xDF
0xF3

Ox1D
031
Ox45
1]
OxBD
Ol
085
Ozxad
OxED
0xD1
OxES
OxFg

Speed 1= 400000ATZ4C02 Writing. .. O0x00 Ox01 O0x0Z2 0x03 O0x04 0x05 Ox06 Ox0T Ox0F Owx09

0x13
OxEC
Ox40
Ox54
OxB3
0xTC
0x30
Oxid
OxEd
0=CC
0xEQ
OxF4

0x19 Ox1h 0x1B 0x1C Ox1D
02D 0xZE 0x2F 030 0231
Oxdl Ox42 Ox43 Oxdd Ox45
0x55 Ox56 O0x5T Ox58 0259
0x69 OxBA O0xBE OxEC Oxz6D
0xTD OxTE OxTF 0xB0 D81
0x91 0x92 0x93 0x04 0xz95
OxaS OxAB OxAT OxAS OxAQ
0xB9 OxBA OxBE 0xEC OxBD
0xCD OxCE 0xCF 0xDO OxD1
0xEl OxEZ 0xE3 0xE4 0xES
0xFS OxFB OxFT 0xF8 0xFQ

0x1E 0x1F 0x20 0x21 0x22 0x23
D32 0233 O0x34 0235 0236 Ox3T
Ox4B 0x4T Ox45 0:x49 Ox4h Ox4E
Dx54 0x5E OxSC 025D 0x5E OxSF
0x6F 0xBF 0xTO 0xT1 0x72 0x73
082 0283 OxB4 0285 0206 Ox8T
0x96 0x9T 0x95 0x09 0x94 Ox9E
Ot QAR OxAC DxAD OxAE OxAF
0xBE 0xBF 0xCO 0xCl 0xCZ 0xC3
0xDZ 0xD3 Oxld 0xDS OxDE OxDT
0xE6 0xET OxES 0xE9 OxEA OxEE
DxFh OxFE OxFC 0xFD 0xFE OxFF

Firstly, the serial port will output some information related to the EVAL board. Then the
data of 256 bytes will be written to the EEPROM from the address 0x00 and printed.
Finally, reading the EEPROM from address 0x00 for 256 bytes and the result will be
printed. 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 "Test Passed
[2C-AT24C02!" and the four LEDs lights flashing, otherwise the serial port will
output"Read and Write are't Matching Err: Data" and all the four LEDs light.

SPI _Flash

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
Learn to use the SPI master mode of SPI to read and write NOR Flash with the SPI

interface
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5.8.2 DEMO Running Result

The computer serial port line connected to the COM2 port of development board, set the
baud rate of serial assistant software to 115200, 8 bits data bit, 1 bit stop bit. Download
the program <08_SPI_FLASH> to the EVAL board, through the serial assistant software
can observe the operation condition and will display the ID of the flash, 256 bytes data
which write to and read from flash. The following is the experimental results.

01532 190R-EVAL-¥1.
G052 1 90R-EVAL-¥1 .
01532 190R-EVAL-¥1.
G052 1 90R-EVAL-¥1 .
01532 190R-EVAL-¥1.

Frogram ¥ersion rumber:GD1. 0.0

Frogram Compile time: (JTan 20 2018 - 11:34:14)

SystemCoreClock: T2000000Hz

Flash:B4K

The CFU Unique Dewice ID: [524743-32303434-39530B3C]

GD3Z2190R-EVAL-¥1. 1 SPI Flash:GDZSQ40 configured. .

The Flach ID:0xC84015

Write to Tx Buffer:0x00 Ox01 0x02 0x03 Ox04 0x05 Ox06 O0x0T7 0x08 0x09 0x04 0x0B Ox0C 0x0D Ox0F Owx0F
D10 Oxll 012 O0x13 Ox1d 0x15 0x16 Ox1T Ox18 0x19 OxlA Ox1E OxIC 0x1D 0x1E OxiF Ox20 0x21 Ox2Z OxZ3
0x24 0x25 0x28 0x2T 0x28 0:20 0x2h 0x2B 0x2C 0x2D 0x2E O0x2F 0x30 0:x31 0x32 0x33 0x34 0x35 0x36 0x37
(38 0239 0x3A 0x3F 0x3C 03D 0x3E 0x3F Ox40 Dxdl O0x42 O0x43 Oxdd 0xdS Oxdf 04T OxdS 0x49 Ox4a Ox4E
Ox4C 0x40 0x4E O0x4F 0x50 0:x51 0x52 0x53 0x54 0x55 0x56 0x5T 0x558 0x59 0x5A 0x5E 0x5C 0x5D 0xSE 0xSF
[x60 0xB1 0x62 0xB3 OxB4 0xB5 O0xB6 0x6T OxBS 0xB9 OxBA OxBE O0xbBC 0xBD 0x6E Ox6F OxT0 0xT1 OxTZ OxT3
0xT4 0xT5 0xT8 0xTT 0xT8 0:xT9 0xTh 0xTB 0xTC 0xTD OxTE OxTF 0x80 0xB81 0x82 0x83 Ox84 0x85 0x368 Ox87
[x88 0x89 0x8A 0x8F 0x8C 05D 0x5E 0x6F 0x90 0x91 0x92 0x33 Ox3d4 0x95 0x96 Ox97 Ox95 0x99 Ox3A O0x9E
(230 090 0x9E 0x9F OxAQ Oxhl OxAZ OxAS Oxhd OxAS DocAB OxAT OxAS O0xAQ Oxhdd OxAR OxAC OxAD OxAE OxAF
[xEQ OxBl OxBZ OxB3 OxB4 0xES OxB6 OxET OxBES 0xB9 OxBA OxBE 0xEC 0xED OxEE OxEF OxCO 0xC1 OxCZ OxC3
0zC4 0xCS 0xCA O0xCT 0xC8 0L 0xCh 0xCB 0xCC 0xCD 0xCE OxCF 0xD0 0xD1 0xD2 0xD3 OxD4 0xDS O0xDB OxIT
(D8 0xD9 0xDA 0xDE O0xDC 0xDD 0xDE OxDF OxEQ OxEl OxEZ OxE3 OxEd4 0xES 0xE6 OxET OxES 0xF3 OxEa O0xEE
0xEC 0xED 0xEE OxEF 0xFOD 0:xF1 0xF2 0xF3 0xF4 0xFS O0xFE OxFT 0xFS 0xFJ 0xFh OxFE 0xFC 0xFD 0xFE 0xFF
Fead from Bx Buffer:0x00 0x01 0x02 Ox03 Ox04 005 Ope0B Ox0T 0x05 0x09 O0x04 0x0EF 0x0C 0x0D Ox0E OxOF
010 0x11 0x12 0x13 Ox14 0x15 0x18 0x17 0x18 0x19 OxlA Ox1E 0xIC 0x1D 0x1E Ox1F Ox20 0x21 0x22 0xZ3
(x4 0x25 0x26 0xZT 0x25 0x29 Ox2h 0x2F OxZC 0x2D 0xZE OxEF 0x30 031 0232 0x33 0x34 0x35 O0x36 Ox3T
038 0233 0x34 0x3B 0x3C 0:3D 0x3E 0x3F 0x40 Dxz4l Ox42 0x43 Oxdd 0:x45 0xd4B 0x4T Ox48 0x49 Ox4h Ox4B
(x4C 04D 0x4E Ox4F 0x50 0x51 0x52 0x53 0x54 0x55 0x56 0x5T 0x55 0x59 0x5A Ox5E 0x5C 0x5D 0xSE OxSF
0zB0 0xBl 0xB2 0xB3 O0xB4 0x65 0xB6 0xET DxB8 0xB3 OxBA 0xBE 0xBC 0xBD 0x6E OxEF OxT0 0xT1 0xTZ 0xT3
OxT4 0275 0x76 0xTT 0xTS 0xT9 OxTh OxTE OxTC 0x7D OxTE OxTF 0x50 0x51 0282 0x83 Ox84 0x85 O0x86 OxdT
088 0x89 0x84 0x8E 0x8C 08D 0x8E 0x8F 0x90 0xz01 0x92 0x93 0x3d4 0x95 0x96 0x97 0x098 0x99 O0x3A 0x3E
0z9C 0x90 0x9E 0x9F OxA0 Oxhl Oxd? OxA3 Oxdd OxAS Oxaf OxAT OxaS OxA9 Oxdd OxAB OxAC OxaD OxAF OxaF
0xB0 0xBl 0xB2 0xB3 OxB4 0xES 0xB6 0xBT 0xB2 0xB3 OxBA OxBE 0xEC 0xED 0xBE OxBF 0xCO 0xC1 0xCZ OxC3
[xC4 0xCS 0xCH O0xCT O0xCS 0L OxCh 0xCE OxCC 0xCD 0xCE OxCF 0xD0 0xD1 0xDZ OxD3 OxD4 0xDS OxDB OxDT
0xD3 0xD3 0xDA 0xDE 0xDC 0:DD 0xDE 0xDF 0xEQ OxEl OxEZ 0xE3 0xEd 0xES 0xEE OxET 0xES 0xF3 0xEA 0xEE
[xEC 0xED 0xEE OxEF OxFO 0xF1 0xF2 0xF3 OxF4 0xFS OxFGE OxFT 0xFS 0xF9 0xFA OxFE OxFC 0xFD OxFE OxFF
SPI-GDESE40 Test Pazsed!

5.9 12S_Audio_Player

5.9.1 DEMO Purpose

This Demo includes the following functions of GD32 MCU:

B |earn to use I12S module to outputaudio file

GD32190R-EVAL-V1.2 board integrates the 12S(Inter-IC Sound) module, and the
module can communicate with external devices using the 12S audio protocol.This
Demomainly shows how to use the 12S interface of the board for audio output.
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5.9.2

5.10

5.10.1

5.10.2

5.11

5.11.1

5.11.2

DEMO Running Result

Download the program<09_12S_Audio_Player>to the EVAL board, insert the headphone
into the audio port, and then listen to the audio file.

IRInfrared_Transceiver

DEMO Purpose

This Demo includes the following functions of GD32 MCU:

B |earn to use general timer output PWM wave

B |earn to use general timer generated update interrupt

B |earn to use general timer capture interrupt

B Learn to use general timer TIMER16 and TIMERL17 implement Infrared function

DEMO Running Result

Jump the JP12 to IFRR with the jumper cap,and then download the program<10_
IRInfrared_Transceiver> to the EVAL board and run.When the program is running, if the
infrared receiverreceived data is correct,LED1,LED2,LED3,LED4 light in turn, otherwise
LED1,LED2,LED3,LEDA4 toggle together.

TIMER_Breath LED

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
B Learn to use advanced timer output PWM wave
W Learn to use general timergenerated update interrupt

DEMO Running Result

Use the DuPont line to connect the TIMER1 CH1 (PA8) and LED1 (PA1l), and then
download the program<11_TIMER_Breath LED> to the EVAL board and run.

When the program is running, you can see LED1 from dark to bright gradually and by
light gradually darken, ad infinitum, just like breathing as rhythm.
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5.12

5.12.1

5.12.2

5.13

5.13.1

5.13.2

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 boards, one board as a sender, the other as a
receiver. First use the DuPont toconnect CEC bus (PB8) and ground wire (GND) pins in
the two board, and then download the program
<12 _HDMI_CEC_HostSlaveCommunication> to the board for running. When the
program runs, the first development board of the LCD display is data 0O, press one of the
development board TAMPER 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 WAKEUP key, the number will decline, 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.

Comparator_Obtain_Brightness

DEMO Purpose

This Demo includes the following functions of GD32 MCU:

B Learn to use DAC as an input of comparator

B Learn to use comparatorto output compare result

Every GD32190R-EVAL board comparator has two input, one is DAC input, and the
other one is slide rheostat output voltage. Compare two input voltages, output a high or
low level, then corresponding LED is on.

DEMO Running Result

Download the program <13_Comparator_Obtain_Brightness> to the EVAL board,

change the slide rheostat output voltage, comparing it with DAC output voltage, if it is
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5.14

5.14.1

5.14.2

5.15

5.15.1

5.15.2

larger than DACoutput voltage, LED1 is on, and if it is less than DAC output voltage,
LED4 is on

ADC_Conversion_Triggered By Timer

DEMO Purpose

This Demo includes the following functions of GD32 MCU:

B Learn to use ADCto convert analog to digital

B Learnto use TIMER to generate a CC event

TIMER2 CC2 event triggers an ADC conversion, the ADC output digital value
corresponds to its analog input, and it will change with its analog input.

DEMO Running Result

Download the program <14 ADC_Conversion_Triggered By Timer > to the
GD32190R-EVAL board, change the analog input, the ADC, which is triggered by
TIMER2 CC2 event, will output corresponding data. Measuring TP2 on board, and
check if its value matches the converted data through the hyperterminal window.
Information via a serial port COM2 output as following.

ADC Comversion Triggered By Timer demo:
ADC svalue 1= afc
ADC svalue 1=z ad’¥

ADC walue 1= afe

m

ADC svalue 1= afc

DAC Digital To_Analog_Conversion

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
B Learn to use DAC channel to generate different voltages on DACL1 output

DEMO Running Result

Download the program <15 DAC_Digital_To_Analog_Conversion> to the EVAL board,
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5.16

5.16.1

5.16.2

5.17

5.17.1

5.17.2

5.18

5.18.1

the digital value is 0x7ff0, its converted analog voltage should be 2.5V, using the
voltmeter to measure PA4, its value is 2.5V.

RTC_Calendar

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
B Learn to use RTC moduleto implementcalendar function
B Learn to use LCD moduleto display the time of calendar

DEMO Running Result

Jump the JP12 to LCD with the jumper <cap, and download the
program<16_RTC_Calendar> to the EVAL board and run.When the program is running,
LCD displays the time of calendar, when you press the Tamper Key,the day time,the
year,the month and the date successively display on the LCD.

TSI TouchKey leds

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
B Learnto use TSI moduleimplement Touch Key function

DEMO Running Result

Download the program<17_TSI_TouchKey_leds> to the EVAL board and run.When the
program is running, you can use a finger touch the TouchKey(TK1 or TK2) on the EVAL
board, and then the associated LED is light.

OPAMP_Amplify

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
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5.18.2

5.19

5.19.1

Learn to use SysTick to generate 1ms delay

Learn to use OPAMP to amplify the input voltage

Learn to use ADC acquisition voltage

Learn toretarget the C library printf function to the USART

GD32190R-EVAL-V1.2 board has OPAMP3.This Demo will show how to use OPAMP3
to amplify the input voltage.The input voltage is connected to the JP8 Pin 1.The amplifier
output pin can be configured to the ADC sample channel 13. We can adjust the VR2 to
change the magnification. The amplified voltage can be measured on the JP8 pin 2 with
a universal meter or oscilloscope. Amplified voltage can also be sampled by ADC1 and
printed out through the serial port COM2.

DEMO Running Result

Download the program<18 OPAMP_Amplify> to the EVAL board. The amplified voltage
will be sampled by ADC1 and printed out through the serial port COM2.The running
results are as follows.

BOC_¥alue 4. 309
B0C_¥alne 43511
BOC_¥alne 4. 3511
BOC_¥alne 4. 136
BOC_¥alue 5. 156
BIC_¥alne 2. B3Z

BOC_¥alue 2. B84

LCD_Glass

DEMO Purpose

This Demo includes the following functions of GD32 MCU:
B Learn to use LCD moduleto display number
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5.19.2

5.20

5.20.1

5.20.2

DEMO Running Result

Jump the JP12 to LCD with the jumper cap, and download the program<19_LCD_Glass>
to the EVAL board and run.When the program is running, you can see the LCD
displaying the number which adds 1 per second.

CAN_DualCAN

DEMO Purpose

This Demo includes the following functions of GD32 MCU:

B | earn thecommunication between CAN1 and CAN2

GD32190R-EVAL-V1.2 development board integrates the CAN (Controller Area Network)
bus controller, which is a common industrial control bus. CAN bus controller follows the
CAN bus protocol of 2.0 A and 2.0 B. This Demomainly shows how to communicate
between CAN1 and CAN2.

DEMO Running Result

Jump the JP6 to CAN1 with the jumper cap,connect the signal pins of CAN1 and that of
CANZ2 together, CANH connects to CANH, and CANL connects to CANL. Download the
program <20_CAN_DualCAN> to the EVAL board, the following information will be
showed through the serial output COM2.

Information via a serial port output as following
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GD32F1x0 Dual CAN
EBAUDRATE = 1MBps CANZ Receive Data: 0
CAN1 Receive Data: 1000

CANZ Receive Data: 1
CAN1 Receive Data: 999

CANZ Receive Data: 2
CAN1 Receive Data: 998

CANZ Receive Data: 3
CAN1 Receive Data: 997

CANZ Receive Data: ¢
CAN1 Receive Data: 996

CANZ Receive Data: &
CAN1 Receive Data: 995

CANZ Receive Data: 6
CAN1 Receive Data: 994

CANZ Receive Data: T
CAN1 Receive Data: 993

CANZ Receive Data: 8

m

CAN1 sends data 0 and do self-increment for the next transmission, if CAN2 receives
the data successfully, CAN2 will send data 1000 and do self-decrement for the next
transmission. Each time the data is successfully received, it will be printed through the

serial output.

6 Revision history

Table 2 Revision history

Revision No. Description Date
1.0 Initial Release Jan.19, 2016
Hardware Update:
11 Apr. 22, 2016

Add GD-Link, USART1
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