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CH32V103EVT Evaluation Board Introduction and Application

Version: V1.3
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1. Overview

This evaluation board is used to develop CH32V103. The integrated development environment (IDE) is
MounRiver Studio (MRS). To simulate and download, the onboard WCH-Link and separate WCH-Link are
both available. The application reference examples and demonstrations related to the chip resources are

provided.

2. Hardware

For the evaluation board schematic, please refer to CH32V103SCH.pdf.
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Descriptions

1. Master MCU 5. Reset Button 9. EEPROM IC 13. USB Host/Slave Interface
2. Online Debugging Interface 6. Power Switch 10. SPIFLASH IC 14. Low Dropout Regulator
3. LED 7. Serial Port 1 11. RS232 Level Converter 15. Debugging Interface
4. Touch-Key 8.SD Card Holder  12. Boot Mode Configuration

The above two CH32V 103 evaluation boards both are equipped with the following resources:
Main board - CH32V103EVT

1.

S

Master MCU: CH32V103C8T6

Debugging interface: Used to download and simulate.

LED: Controlled by connecting to the IO port of the main chip via the extension connector P4
Touch-key button: They connect to touch-key channel0 and touch-key channell of the main chip
Button (S1): Reset button, used for external manual reset of the supply switch

Switch (S2): Used to disconnect or connect to external 5V supply or USB supply
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10.
11.
12.
13.

14.

15.

Serial port 1: It connects to UART1 interface of the chip, to demonstrate the transceiver function of
serial port

SD card holder (P5): It connects to SPI1 interface, to demonstrate the operation of TF card through
SPI interface

EEPROM IC (U2): It connects to I12C interface, and connects to the IO port of the main chip
through J5

Serial Flash memory (U4): It connects to SPI1 interface, to demonstrate the operation of Flash memory
RS232 level converter (US5): Used to convert TTL signal of serial port into RS232 signal

Boot mode configuration: Select boot mode by configuring BOOT0/1 when the chip is powered on
USB interface P HUSB: USB communication interface of the main chip, with Host and Device
function

Positive low dropout regulator (U1): Used to convert 5V supply into 3.3V supply which is available
to the chip

Reserved debugging interface: Used to connect to serial port or online debugging interface
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Hitl 50 \Deseription
1. Master MCU 5. Reset Button 9. Low Dropout Regulator  13. USER Button
2. SDI&UART Interface 6. Power Switch 10. Download Interface 14. WCH-Link Indicator
3. Controllable LED 7. USB type-C Interface  11. WCH-Link Interface

4. WCH-Link MCU 8. USB Interface 12. MCU I/O Port
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CH32V103R_R1 is equipped with the following resources:
Main board - CH32V103EVT

1.
2.

14.

Master MCU: CH32V103R8T6

SDI&UART interface: Used to download and simulate, and jumper to select whether to use onboard
WCH-Link

LED: Controlled by connecting to the 10 port of the master MCU through the extension connector
J3

WCH-Link MCU: MCU implement WCH-Link function

Button (S1): Reset button, used for external manual reset of the master MCU

Switch (S3): Used to disconnect or connect to external 5V supply or USB supply

USB type-C interface (P7): It connects to USB communication interface of the main chip

USB interface (P6): It connects to USB communication interface of the main chip

Voltage regulator (U1): Used to convert 5V supply into 3.3V supply which is available to the chip

. Download interface (J1): Used to update WCH-Link firmware when it is short-circuited by jumper

. WCH-Link interface: Used to connect PC and the functional module WCH-Link

. MCU I/O port: I/O lead-out port of the master MCU

. USER button (S2): It connects to the IO port of the master MCU through the extension connector J3

for button control
WCH-Link indicator LED: D1, D2 and D3, used to indicate the running status of WCH-Link

3. Software

3.1 Directory structure of EVT packet

Note:

CH32V103EVT —— PUB = CH32V103SCH.pdf

EXAM = CH32V103EVT Evaluation Board Manual.pdf
ADC BKP CRC DMA EXTI FLASH GPIO 12¢
IWDG PWR RCC RTC SPI SRC TiM TOUCHKEY
USART use WWDE

Figure 3-1 Directory structure of EVT packet

“PUB” folder: Evaluation board manual, evaluation board schematic.

“EXAM?” folder: CH32V103 controller software development driver and corresponding examples, classified

by peripherals. Each peripheral folder contains one more functional application routine folders.

3.2 IDE-MounRiver

Download MounRiver Studio. Double-click to install, and it can be used after installation.
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3.

3.2.1 Create New Project / Open Project / Import Keil Project

»  Create new project:

1. Open the MounRiver Studio. Click on File menu, and click New, then click MounRiver Project;

2. Enter a project name in the MounRiver Project window, and select location.

9 MounRiver Project O *

New MounRiver Project
Input project basic information. Filter and select corresponding chip

template. Enter-a project name

Project Name: [ADC_DMa &7

[ Use default location Create project folder

CAMRS_DATA\workspace Browse...

[]Self-define template  Toolchain: RISC-V Cross GCC

RISC-V Core [“]ARM Core

Template Type: | NoneOS ~ Search: ||

v B WeH ~ CH32V103C6T6
= CH32F103 [ARM] CH32V103C8T6
* CH32F203 [ARM] CH32V103C8U6
= CH32F205 [ARM] CH32V103R8T6

= CH32F207 [ARM]
= CH32F208 [ARM]
= CH56X [ARM]

® CH57X [ARM]

“® CH32V103 [RISC-V]

g

Select chip model

Introduction:

ROM(byte): 64K, SRAM(byte): 20K, CHIP PINS: 64, GPIO PORTS: 51.

WCH CH32V1 series of mainstream MCUs covers the needs of a large variety of
applications in the industrial,medical and consumer markets. High performance with
first-class peripherals and low-power,low-voltage operation is paired with a high level of
integration at accessible prices with a simple architecture and easy-to-use tools.

@ = Back Mext =

Click Finish, and then the project is created.

the ADC_DMA folder, select all files in this folder and copy them.

ADC —

ADC_DMA
AnalogWatchdog

—— @ ch32v10x _conf.h
@ ch32v10x it.c

Auto_Injection
Discontinuous_mode
ExtLines_Trigger

Internal_Temperature

@ ch32v10x ith

@ main.c

@ system ch32v10x.c
@ system ch32vi0xh

Right-click on the project name in MounRiver IDE, then click Open from File System, then

double-click “User” folder, then paste the files which are copied over, as shown in the figure:

Add peripheral functions. Take ADC_DMA as an example, open the CH32V103EVT folder, then open
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~ &5 ADC_DMA

' Includ New >

@& Core Go Into

& Debuc

& obj

(= Periph

& Startu i
K Delete Delete

v G User MounRiver_Studio » workspace * ADC_DMA > User

- e >
& chs Source

Open in New Window
Copy Ctri+C
Paste Ctrl+V

A
lg chz

In chz

Move A 25y

Rename... F2 e=2

© ma La Import..

R sys 4 Export. 4 @ ch32v10x_confh

B sys  Buid Project

ADCL  Clean Project >> ¢ @ ch32v10x_itc
e = ‘ @ ch32v10x_ith

Close Project
e @ main.c
t Debug As @ system_ch32v10x.c
@ system_ch32v10x.h

Profile As

Compare With

Restore from Local History...
Open from File System
Rebuild Project

Add External Library

Flash Download

Run C/C+ + Code Analysis

“#BEE

Properties Alt+Enter

Note: When operating the memory device to use the file system library, it is needed to copy and paste the
related examples in the HOST Udisk folder, and the files in the Udisk Lib folder are also needed .

»  Open project:

1) Directly double-click the project file with the suffix .wvproj under the corresponding project path;

2) Click on File menu in MounRiver IDE, then click Load Project, select the file with the suffix .project
under the corresponding path, click Confirm to apply.

» Import keil project

jv] workspace - test3/User/main.c - MounRiver Studio
File Edit Project Language Flash Run Window Help

+
il = |e: |0 ow R DR | S DM D -0~y -8~ F -0~
35 Debug 2 Project Explorer | i ¥ = 0 [ mainc & | [g ch32v10x_misc.c
Click on the Import Keil Project button in IDE, then select the keil project location, to import CH32F103
project.

3.2.2 Compile

MounRiver contains three options to compile, as shown in the figure:

U workspace - MounRiver Studio
File Edit Project Language Flash Run Window Help

=R TR ARG 1 R IR R PRI SRR R RO
9 Project Explore\r P E = SO [€ main.c &
=5 ADC_DMA ] 2 3 11 weid ADC1_2_IRQHandler(veid) __ attribute_ ((interrupt("WCH-Interrupt-fast")));

17

Button marked as 1: Incrementally Build, compile the modified part of the selected project;
Button marked as 2: ReBuild, compile the selected project globally;
Button marked as 3: All Build, compile the whole project globally.

3.2.3 Download/Simulate

» Download
1) Debugger download
Connect the hardware via WCH-Link ((For detailed introduction to WCH-Link, see:
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MounRiver\MounRiver Studio\LinkDrv), click on the Download button in IDE, and select options as
required on the Download Configuration window, as shown in the figure:

0 workspace - MounRiver Studio

File Edit Project Language Flash Run Window Help Download
w2 KRN H i SiDEE - B0 g §] o
9 Download Configuration ot

Operations
] 2 3

e @ &

Target Select MCU type
MCU Type: ‘ CH32V103 v
Program Address: | 0x08000000 Select firmware
Target File: | Browse...
Target File List Add
Delete
Options Configuration options

Erase All Program Verify Reset and run

Apply and Close Cancel

In the figure: Icon marked as 1: Query read protection status of the chip.

Icon marked as 2: Set the chip read protection, and it will take effect after power-on.
Icon marked as 3: Release the chip read protection, and it will take effect after power-on.

2) WCHISPTool Download
Use the WCHISPTool tool to download. Two download types are supported, USB and SerialPort. USB
pins are PA11(DM), PA12(DP). SerialPort pins are PA9(TX), PA10(RX).

(1) BOOTO to VCC, BOOT1 to the ground, connect to PC via serial port or USB;
(2) Open the WCHISPTool tool, select the corresponding download type, select the firmware to
download, select download configuration options, and click Download;

(3) BOOTO to the ground, power on again, run APP program.

WCHISPTool window is as shown in the figure:
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& WCHISPTool(V3.2)
File(F) Function(U) Wiew(V) Help(H)

Jdd =V F @

CH54x Series  CHS55x Series  CHS56x Series  CH57x Series  CHS58x Series  CH32Fx Series  CH32Vx Series

onfﬁuratlon options
Dlsablestop— ode R5T

[[]1Enable long delay time

Enable RRP

Remove Protect

Download type
Chip Option MY
Chip Model | CcH3a2v103 v Download Type |USB v
USB
ST aaien e ——
usually set as defa

Enable soft-ctrl IWDG

DATAD: Ox |:| DATA1: Ox |:|

Download record

Clear record

Ready USE Made

»  Simulate

1.

Start simulation
Click Debug Configrations, and double-click GDB OpenOCD Debugging, then click Debug, finally
click Switch, as shown in the figure:

e -

[

R

$: ¢

v Hl ooy Dy

0 vig v
1 test1 obj
Debug As >
Debug Configurations...
Organize Favorites...

o

P |

onfirm Perspective Switc
£ Confirm Perspective Switch X

This kind of launch is configured to open the Debug perspective when it
suspends.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and

breakpoint management.

Do you want to switch to this perspective now?

| [J Remember my decision

e

Total I:l Hemalnderlzl I:I Failure I:I Reset count(R)

11 2 ~3 14 M5 M6 M7
9 1o 11 [12 113 (114 15
17 18 19 (120 21 (122 23
25 126 27 28 29 30 31
BeginDownload
DeviceList «||  Search(E)
IAP File =
| User File 5 [Select firmware
DataFlash File =
Download(D} Click Download Stop(S)

[ Run Configurations

Create, manage, and run configurations

AR | B3~
[€] C/C++ Application
v [€] GDB OpenOCD Debugging
[c] test1 obj
@ Launch Group
¥ Launch Group (Deprecated)

# @

>

i
v

Revert Apply
<<
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2. Stop simulation
Click on Terminate button to stop simulation. Click on the IDE icon button, to revert to the window
displayed before simulation, as shown in the figure.

ucaccess | | /38
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