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1. Overview

This series of evaluation boards are applied to the development of CH32F20x series chips, supporting our official
WCH-Link download emulation or other SWD emulation tools download emulation, and providing reference

examples and demonstrations of chip resource-related applications.

2. Evaluation board hardware

Please refer to the CH32F20xSCH.pdf document for the schematic of the evaluation board.
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Description
1.Master control MCU 5.Reset button 9. Voltage regulator chip  13.USER button
2.SWD&UART interface 6.Power switch 10.Download interface 14.WCH-Link LED
3.Controllable LED 7.USB type-C interface 11.WCH-Link interface
4. WCH-Link MCU 8.USB interface 12.MCU /O port

The CH32F203R-R1 EVT board comes with the following resources.
Motherboard - CH32F203R-R1
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Master control MCU: CH32F203RCT6
2. SWD & UART interface: used for downloading, emulation debugging, need jumper to choose whether to
use the on-board WCH-Link
LED: Connected to the I/O port of the master MCU through J3 pins for control
WCH-Link MCU: MCU that implements WCH-Link function
Button S1: Reset button for external manual reset of the master control MCU

Switch S3: Used to cut off or connect external 5V power supply or USB power supply
USB type-C interface P7: connect the main chip USB communication interface
USB interface P6: connect the main chip USB communication interface

D S AN ol o

Voltage regulator chip Ul: used to realize the conversion of 5V voltage to 3.3V supply voltage available to
the chip

10. Download interface J1: When J1 jumper is shorted, it can be used to achieve WCH-Link firmware update
11. WCH-Link interface: for connecting PC and WCH-Link function module

12. MCU I/O port: I/O lead interface of the master control MCU

13. USER button S2: Connect the I/O port of the master MCU through J3 pins for key control

14. WCH-Link indicator: including D1, D2 and D3 three LEDs, indicating the WCH-Link operation status

CH32F203 Evaluation Board

Description
1.Master control MCU 3.LED 5.Power switch 7.USB slave interface
2.SWD interface 4 Reset button 6.Boot mode configuration 8.USB master-slave interface

The CH32F203C-R0O EVT board comes with the following resources.

Motherboard - CH32F203C-R0

Master control MCU: CH32F203CBT6, CH32F203C8T6, CH32F203C6T6

SWD interface: for downloading, simulation debugging

LED: Connected to the main chip I/O port through P4 pins for control

Reset button: for external manual reset power supply switch

Power switch: used to cut off or connect external 5V power supply or USB power supply

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

® Nk

USB interface P HUSB: USB communication interface of the main chip with Host and Device functions.
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CH32F203 Evaluation Board

© 0 6 6

Descriptions

1.Master control MCU 5.Reset button

2.SWD interface 6.Power switch

3.LED 7.Serial port 1

4. Touch button 8.SD card holder P5
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9.EEPROM chip U2

10.Flash memory U4

11.RS232 level conversion

chip U5

12.Boot mode configuration

The CH32F203C-R1 EVT board comes with the following resources.

Motherboard - CH32F203C-R1
Master control MCU: CH32F203C8T6
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SWD interface: for downloading, simulation debugging

LED: Connected to the main chip I/O port through P4 pins for control
Touch button: Connect the main chip touch buttons channel 0, channel 1
Reset button: for external manual reset power supply switch

13.USB master-slave interface
P_HUSB

14.Forward low dropout voltage
regulator chip Ul

15.CAN interface P6

16.USB slave interface P_USB

Power switch: used to cut off or connect external 5V power supply or USB power supply
Serial port 1: connect to the main chip USRAT1 interface to demonstrate the serial port transceiver function
SD card holder P5: connect SPI1 interface, demonstrate the operation of TF card through SPI interface
EEPROM chip U2: connects to 12C interface and connects to I/O of main chip through J5

. Serial Flash memory U4: Connect SPI1 interface to demonstrate the operation of Flash memory

11. RS232 level conversion chip U5: used to convert TTL signal of serial port to RS232 signal

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

14. Forward low dropout voltage regulator chip U1: used to realize the conversion of 5V voltage to 3.3V supply
voltage available to the chip

15. CAN interface P6: connects to the main chip via CAN chip U6

16. USB interface P_USB: USB communication interface of the main chip, only Device function

CH32F207 Evaluation Board
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Descriptions

1.Master control MCU  5.User key 8.USB full-speed interface ~ 11.USB high-speed interface
2. Screen interface 6.DEBUG interface 9.Power switch 12.Download button

3. SD card holder 7.MCU I/O 10.Network port 13.Reset button

4.DVP interface

The CH32F207V-R3 EVT board comes with the following resources.

Motherboard - CH32F207V-R3

1. Master control MCU: CH32F207VCT6

2. Screen interface P3: realize MCU external SPI port display

3. SD card holder P7: connect SDIO interface, demonstrate the operation of TF card through SDIO interface
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9.
10.
11.

12.
13.

DVP interface P10: realize MCU external camera (DVP-8bits)

Key: User key

Debug interface P2: for downloading, simulation debugging

MCU I/O ports P1, P2, P6, P10: the master control MCU I/O pinout interface

USB full-speed interface P5, P9: to provide electrical power, connected to the main chip USB2.0 full-speed
communication interface

Power switch S2: Used to cut off or connect external 5V power supply or USB power supply

Network port P4: network communication interface of the main chip, 100 Gigabit Fiber

USB high-speed interface P11: provide electrical power, connected to the main chip USB2.0 high-speed
communication interface

Download button S8: used to start downloading from BOOT

Reset button S1: for external manual reset of the master control MCU

CH32F207 Evaluation Board
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Descriptions
1.Power switch 5.MCU I/O port 9.Download button 13. MCU power supply
row pin
2. Voltage regulator chip  6.Power row pin 10.KEY 14.Master control MCU
3.USB interface 7.DEBUG interface 11.LKEY and LED row
pin
4.USB interface 8.Reset button 12.Network port
The above CH32F207 evaluation board comes with the following resources.

Motherboard - CH32F207EVT

1.
2.

Switch S1: Used to disconnect or connect external 5V power supply or USB power supply

Forward low dropout voltage regulator chip Ul: used to realize the conversion of 5V voltage to 3.3V supply
voltage available to the chip

USB interface P5, P15: USB communication interface PB6, PB7 of the main chip

USB interface P4, P14: USB communication interface PA11, PA12 of the main chip
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MCU I/O ports P6, P7, P9: 1/O pinout interface of the master control MCU
Power supply pin P3: 5V, 3.3V, GND external power supply pin

Debugging interface P10: for downloading, emulation debugging

Button S3: Reset button for external manual reset of the master control MCU
Button S4: Download button, used to start download from BOOT

. Key S2: Connects to the I/O port of the master control MCU through the P1 row of pins for key control
. KEY and LED row pin P1: P1 row pin connects to the I/O of the master MCU to control LED and KEY
. Network port: Network communication interface of the main chip

. MCU power pin P11: for master control MCU power supply selection

. Master control MCU: CH32F207VCT6

CH32F208 Evaluation Board
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Descriptions
1.Power switch 5.Download button 9.LED row pin 13.USB interface
2.Voltage regulator chip ~ 6.Reset button 10.Master control MCU  14.USB interface
3.Power supply row pin  7.KEY 11.MCU I/O port
4.DEBUG interface 8.Boot mode configuration 12.Network port

The CH32F208 evaluation board shown above comes with the following resources.

Motherboard - CH32F208EVT

1.
2.
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10.

Switch S1: Used to cut off or connect external 5V power supply or USB power supply

Forward low dropout voltage regulator chip Ul: used to realize the conversion of 5V voltage to 3.3V supply
voltage available to the chip

Power supply pin P3: 5V, 3.3V, GND external power supply pin

DEBUG interface P6: for downloading, simulation debugging

Button S4: Download key, used to start download from BOOT

Button S3: Reset button for external manual reset of the master control MCU

Key S2: Connect to the I/O port of the master control MCU for key control through the P1 row of pins
Boot mode configuration: Select the boot mode when the chip is powered on by configuring BOOT0/1
The row of pins connects to the I/O of the master control MCU to control the LED

Master control MCU: CH32F208WBUG6
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11. MCU I/O port: I/O pinout interface of the master control MCU

12. Network port: Network communication interface of the main chip

13. USB interface P5, P15: USB communication interface PA11, PA12 of the main chip
14. USB interface P4, P14: USB communication interface PB6, PB7 of the main chip

CH32F205 Evaluation Board

CH32F20xR—R0—-1v0
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Descriptions
1.Master control MCU  2.Reset button 3.LED row pin 4.Boot mode configuration
5.USB interface 6.USB interface 7.Power switch 8.MCU I'O

The CH32F205R-R0O EVT board comes with the following resources.

Motherboard - CH32F205R-R0

Master control MCU: CH32F205RBT6/ CH32F203RBT6/ CH32F203RCT6

Reset button S1: for external manual reset of the master control MCU

LED row pin: P4 row of pins connected to the master MCU 1/O, control LED

Boot mode configuration: Select the boot mode when the chip is powered on by configuring BOOT0/1
USB interface P10, P11: USB communication interface PB6, PB7 of the main chip

USB interface P12, P13: USB communication interface PA11, PA12 of the main chip

Power switch S2: Used to cut off or connect external 5V power supply or USB power supply

MCU I/O port: I/O pinout interface of the master control MCU

® Nk
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CH32F203 Evaluation Board
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Descriptions
1.Master control MCU  2.USB interface 3.MCU I/O port 4.LED row pin
5.Power switch 6.Reset button 7.Boot mode configuration 8.SWD interface

The CH32F203K-R0 EVT board comes with the following resources.

Motherboard - CH32F203K-R0

Master control MCU: CH32F203KS8T6

USB interface P6, P7: USB communication interface PA11, PA12 of the main chip

MCU I/O port: I/O pinout interface of the master control MCU

LED row pin: The row pin connects to the I/O of the master control MCU to control the LED

Power switch: for cutting off or connecting external 5V power supply or USB power supply

Reset button: for external manual reset power supply switch

Boot mode configuration: Select the boot mode when the chip is powered on by configuring BOOTO

® N kD=

SWD interface: for downloading, simulation debugging
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3. Software Development

3.1 EVT package directory structure

CH32F20xEVT — PUB &= CH32F20xSCH.pdf

EXAM % CH32F20x Evaluation Board Reference.pdf
B Keil WCH32F2xx_DFP.1.0.0.pack
ADC BKP CAN CRC DAC DMA EXTI FLASH
3
GPIO 12C 12S IWDG OPA PWR RCC RNG
2 I B B B
RTC SDIO SPI SRC TIM TOUCHKE USART uss
Y
d
WWDG

Description:
PUB folder: Provides evaluation board manuals, schematics of the evaluation board, and chip support package
library files.
EXAM folder: Provides software development drivers and corresponding examples for the CH32F20x controller,
grouped by peripheral. Each type of peripheral folder contains one or more functional application routines folders.

3.2 Open Project - MDKS

The CH32F20xEVT development kit provides MDKS project files for each application routine, which users can
simply open by default without additional configuration.

3.2.1 Project file location

1.Startup file: located under "CH32F20xEVT\EXAM\SRC\Startup".

2.Core system header file: located under "CH32F20xEVT\EXAM\SRC\CMSIS".

3.Peripheral driver source file: located under "CH32F20xEVT\EXAM\SRC\StdPeriphDriver".

4.Peripheral driver header file: located under "CH32F20xEVT\EXAM\SRC\StdPeriphDriver\inc".

5.Serial port configuration, system delay function source file: located under
"CH32F20xEVT\EXAM\SRC\Debug".

3.2.2 Basic peripheral application routines

The basic peripheral routines are located in the "CH32F20xEVT\EXAM" directory, which is divided into
different folders according to different peripherals. Each peripheral folder provides a demonstration project of
the function of this peripheral, take the "ADC" folder as an example.
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ADC ——s ADC DMA
AnalogWatchdog
Auto_Injection
Discontinuous_maode
Extlines_Trigger

Internal_Temperature

—_— list

obj
| | CH32F20x.uvguixOWNER
| | CH32F20%.uvoptx
kA cH3zF20x.uvprajx
[l ch32f20x_canfh
7| ch32f20x jt.c
[l ch32f20x ith
| Main.c
7| system_ch32f20x.c
(il system_ch32f20x.h

As shown above, "ADC" means ADC basic function demo, double click in this folder to open the project "

kA CcHazF20x.uvprojx

3.3 Compile Software Configuration

CH32F203 is a Cortex-M3 core MCU that supports MDK compilation environment. If you want to recreate a
project, you need to pay attention to some software configurations. The following is an example of MDKS5 to

illustrate these configuration options.

3.3.1 Chip model selection

First, select Kei. WCH32F2xx DFP. x. x. x.pack in the "CH32F20xEVT\PUB" directory and click Install. Next,

select the chip model, as follows.

| LiAD
¥ | CH32F20x

v.rj & “ @

Software Pack

Pack: |KeiI.WCH32FM_DFP.‘I.D.2
URL: httpi L wih, ooy

WCH' CH32F2 series of mainstream MCUs covers the needs of a
large variety of applications in the industrial medical and consumer

] syst}a{chmzax.c
W0 ’J; }
20 it or Target "CH32F20x
n.c lTarget ] Output ] Listing] User I C/C++ I Asm ] Linker ] Debug ] TMti1lities I
em_chi
|Scrf't'r'.'are Packs J
Wendor: WCH
Device: CH32F203C8
ml Toolset: ARM
Search:
¥ ARM B
=¥ WCH

A% CH32F1 Series
=4 CH32F2 Series
-4 CH32F203
€] CH32F203CH
81 CH32F203CB  Choice M
g3 CH32F203K8

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 easy4o-use tools.

—E4K SRAM and 256K Flash

—Power support 2.5v-3.3v

~JSBHD support Host/Device

—~JSBD  suppor Full/Low Speed

~TouchKey *16

-TRNG
U Mode —UART “8

-0OPA

-ADC+ DAC« CAN. 5Pl 125 [2C . PWM . 5DIO
FSMC...

‘ | BE

]

Cancel Defaults |

r
1} Fun

Help

10
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3.3.2 Code and RAM configuration
CH32F203RC ROM start address: 0x8000000; RAM start address: 0x20000000.
ROM and RAM sizes are configurable with four options (ROM-192KB RAM-128KB, ROM-224KB RAM-
96KB, ROM-256KB RAM-64KB, ROM-288KB RAM-32KB), which can be configured by the user as needed
with the WCHISPTool tool.

= = ff:| [# xPortSysTickHandler v |5 ﬁ| )] '| L

) @ | | g
T @

LOAD

¥4 | CH32F20x
L |

||J . ’ _
Options for TArget 'CH32F20x' ®
P g

it.c Device Dutputl Listingl T=zer I C/C++ I A=m I Linkerl Tebng I Ttilities

—Code Generation
WCH CH32F203C8
ch32f20y ARM Compier:  |Use defautt compiler version 5 v |
¥tal (MHz): [12.0
Operating system: | None j [ Use Cross-Module Optimization
System Viewer File: ™ Use MicroLIB ™ BigEndian
[cH32F2030x svd J
[ Use Custom File
— Read/Only Memory Areas — ReadWrte Memary Areas
default  offchip Start Size Startup default  off-chip Start Size Molnit |
|
™ Romi: | | c ™ RAMI: | | r
~  Rom2 | | C ~  RAwz | | r
r  Rom3: | | C ™ RAM3: | | r
on-chip on-chip . I
%  IRomM1: |(x3000000 ||m1mm | o ¥  IRAMI: |mzmmmu {25000 | r
™ IRom2: | | Y‘ ™ IRAM2: r '
ROM and RAM accord to ISP tool configuration

0K I Cancel | Defaults | Help |

—_— ] i - ’
INC. []..Temp...| “
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3.3.3 Exporting target files
We support burning .hex and .bin files, according to the configuration shown below, the project will output the
target file .hex for burning after successful compilation.

3| crzaran vﬁ = .
L | ] system

| DN

Options for Target [CH32F20x' *
fis Devicel Tarzet Listingl Usar I CAC++ I Azm I Lin]-:erl Debug I Ttilities
i2fly Select Folderfor Objects... | Name of Executable:| [CH32F20x

Marme of Target Fite
% Create Executable: obN\CHI2ZF20x

v Debug Information [ Create Batch File
¥ Create HEX File | Create HEX File
v Browse Information

" Create Library: objNCH32F20x lib

[u):4 I Cancel Defaults | Help |
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3.3.4 Exporting target files
Any files that are not self-contained by the system software need to inform the compiler of their location, i.e. add

the compiled file path, as shown below.

¥ | chzzrao v | e D
LR x| ] system_c
J 799 f }

Options for Target "CH32F20x" >
e Device I Target I Output I Listingl Tzar | Azm I Linker I Debug I Ttilities

132F20n — Preprocessor Symbols

Define: I
Undefine: I

— Language / Code Generation

[7 Executs-only Code [ Strict ANSIC Wamings: I.Pdl Wamings vl

Optimization: ILevel 0{00) vl ™ Enum Container always int [T Thumb Mode
[ Optimize for Time [~ Plain Charis Signed [~ Mo Auto Includes F
[ 5plit Load and Store Muttiple ™ Read-Only Position Independent [ €39 Mode E
¥ One ELF Section per Function [ Read-Write Position Independent [T GNU extensions
lﬂg:tﬂe I..\..\SHC\StdF‘eﬁphDﬁver\jnc:..‘\..\SHC\CMSIS:..\..\SHC\Debug:..‘\GPIO_ToggIe El
5
Misc I Include the path of the compiled file
Controls b
Compiler | —cpu Cortex-M3 -g -00 —apcs=interwork —split_sections - ../../SRC/StdPeriphDriverinc -
control |/ _/SRC/CMSIS - /. /SRC/Debug - . /GPI0_Toagle [
string

0K I Cancel Defanlts | Help |

T

_:I —IIn |
The projects already provided in the EVT package have the relevant configuration saved and the user opens the

project directly. If the user re-creates the project himself, he needs to confirm the project configuration according

to the necessary points mentioned above.
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4. Debugger download and simulation

The evaluation board uses USB or SWD emulation interface to provide 5V power. Downloading the program to

the evaluation board can be done using our official WCH-Link or other SWD emulation tools, with the correct

boot configuration as follows.

4.1 Connecting Emulator Models

| LOAD
53-| CH32F20x
¢ A

VEa & @&

] system_ch32t

ha_it

Devicel Target] Dutput] Listingl User

chi
" Use Simulator

[ Limit Speedto

T
800
anl =

| KA Options far Target 'CH32F20x'

| B/t | Asm

| Linker tilities]

with restrictionz  Seftings | | * Usgd|CMSIS-DAP Debuager v| Settings

Real-Time

Select CMSIS-DAP Debugger

¥ Load Application at Startup ¥ Runto main{)

Initialization File:

o] e |

Restore Debug Session Settings
Iv Breakpoints
[v Watch Windows & Peformance Analyzer

[v Memory Display

[v¥ Toolbox

[ System Viewer

ULINK Pro Cortex Debugger

¥ Load

Initializatid

=

Restore
v Brs

ULINKplus Debugager
CMSIS-DAP Debugger
J-LINK # J-TRACE Cortex
Models Cortex-M Debugger
ST-Link Debugger

MNULnk Debugger J

Pemicro Debugger
SiLabs UDA Debugger

Altera Blaster Cortex Debugger
T| ¥DS Debugger

b main{)

v W

CIT WVIaowWs ¥ ITacepans

W Memory Display [v System Viewer

CPU DLL: Parameter: Driver DLL: Parameter:
|SAHMCM3.DLL |—F~:EMAP |SAHMCM3.DLL |

Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL |-|:-Cl'u13 |TCM.DLL |-|:-Cl'u13

[ Wam if outdated Executable is loaded

[ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... ‘

0K | Canecel

Defaults | Help

V13
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4.2 PORT Selection

Lm HELL Ll 2

iJ Options for Target "CH32F20x'

~CMSIS-DAP - JTAG/SW Adapter —
[WCH CMSIS-DAP |

Serial No: I[N]]'I.P-[I]IIIH]
Firmware Wersion: |2.ﬂ.ﬂ

[¥ 5w/ Pot:|sw =

Maﬂnﬁ:@ﬂ

CMSIS-DAP Cortex-M Target Driver Setup

Debug ITrace I Flaszh Downloadl Pack I

—SW Device

Emor

I ove

SWDIo

SWDAITAG Communication Failure

% Automatic Detection

= tanual Configuration

p

El=

Lo

|0 CODE: I

Device Mame: I

[T Log Debug Accesses [ Stop after Ressat

Add | [elete | pdate | AP I
Select Port
— Debug
Connect & Reset Options Cache Options Download Options
Connect: [Nomal = | Reset: [SYSRESETREQ ~| | | W Cache Code I~ Verfy Code Download
¥ Reset after Connect v Cache Memary [~ Download to Flash
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4.3 Target Driver Selection

| LOAD
5‘4| CH32F20x
L~ |

W0he_i

3 Devicel Tarzet
1_chi

Init File:

" Use EBxde

Command:

Arguments:

—Configure Flash Menu Command

HEERAE
|j systun_chﬂlh\
Tag }
| 800 else
M e L
ki Options for Target 'CH32F20x" b
P g
I Dutputl Listingl Uzer I C/C++ I A=m I Lin]-:erl Debug Wtilities

{&" |Jse Target Driver for Flash Programming

=l

ULINKZ/ME Conex Debugger

[~ Use Debug Driver

Settings | ¥ Update Target before Debugging

ULINKZ/ME Cortex Debugger

Select ChY

CTNFR. 7 J- oex
ST-Link Debugger
MULink Debugger

=

Pemicro Debugger
SiLabs UDA Debugger
TI DS Debugger

T T T T T e =T T

—Configure Image File Processing (FCARM):

Cutput File: Add Output File to Group:
user ;I
Image Files Root Folder: I [ Generate Listing
0K I Cancel Defaults

Funcsogrrempsrg

Help |
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4.4 Adding algorithm files

[ Options for Target 'CH32F20x

ULINKZ2/ME Cortex-M Target Driver Setup
|

Debug I Trage Flash Download IPM}<

s

— Download Function RAM for Algarithm
LUAD " Erase Full Chip  [» Program
Fg © CoseSectos ¥ Verly Start: [(x20000000  Size: [(00002800
" DonotErase [ Reset and Run
— Programming Algorthm
Description I Device Size I Device Type I Address Range I
CH32F 2 Flash 480k Cnchip Flash 08000000H - 0B0Y7FFFH

Programming Alogeorithm general autormnatic addition

Start:l Size:l
Add I Hemwel
e
0K | Cancel | Defanlts | Help |

Note: When you select the algorithm file, you need to fill in the size of RAM for Algorithm as 0x2800.

4.5 Adding algorithm files

The download and emulation buttons are illustrated in the figure below.

SVCS  Window Help
= fE ff:| [ xPortsysTickHandler

File Edit View Project Flash Debug Peripherals Tools

: 1 E H @ | - Chck LoaJ key, dawnlo?: program | =
& EE e |- CH32F20x v ;.\\ R

File Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help

M- §| I |B| | | rREY | £ E JE f:":| [#  xPortsysTickHandler
&8 e W s v£\|£ R

4.5.1 Toolbar description
Click debug, and the debuggmg tool is shown in the followmg figure.

O| }{} }|¢|E@E%%§¥E'
Res:xEK \

CRela-le o -3

arfa]ecoa @

Click Debug Key, Debugging and sirmulation

B-®- 2@ %

| ] ch3zf20eh - | ] Mainc ] stan

Register | 9 |%elnel 5 I|

1115 ulé Flash Model;
1120 ulé ADC valZ, ADC

1-Reset: Its function is equivalent to the reset button on the hardware, the code will be executed again from the

beginning after pressing it once.

2-Execute to the breakpoint: used to quickly execute to the breakpoint, if you don't need to watch how each step
is executed, but quickly execute to a certain place of the program to view the result, you can put a breakpoint at

V13 17

T


http://wch.cn

CH32F20x Evaluation Board Reference http://wch.cn

the place to view the result.

3 - Stop execution: Stop the program to enter single-step debugging mode.

4-Single-step debugging: used to implement the execution to a function inside.

5 - Step-by-step debugging: When you come across a function again, you can execute it in a single step through
this button without entering this function in a single step.

6 - Jump out debugging: When entering the single-step debugging of this function, this button directly executes
the rest of the function and jumps out of the function to the position where the function was called.

4.5.2 Commissioning use
The debugging interface is described in 4.5.1, and the following figure shows the debugging interface.
File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help

== N- | [ == | ® | JE U5 B weortsysTickHandier [ & | eocs & @

c:: (oo DpBeas-0-3- % 3-8 2- 10l jain debug
Y T 2z 3 4

4.Click again, exit debug

Registers 3.Run o B Disassembly R x |
T |‘ﬁ'alue 58: printf({ "SystemClk:%d\r\n", SystemCoreClock }:
Core 3%
0x08000AA6 480D LDR 0, [pc, #52]1 : R0x08000ADC
0x08000AAE 6801 LDR rl, [0, #0x00] |
0x08000ARA ACOD ADR 0, {pc}+0x38 ; @0x08000REQ
Ox08000RAC FTFFFB%8 BL.W _ 2printf (0x080001EQ)
020000030 -
%? gigggggggg (] system_ch32f20xc | ] startup_ch32f20x D6.s | ] Main.c v X
bt 000000000 47 * @brief Main program.
B9 0x200001AC 48 | =
Ei0 0x05000B25 -
000000000 ) " 'ls:et';::‘. none
; __ s0 L &
20000690 51 int main{ void )
52 E{
Pl s3 ug i = 0
54
A S NVIC PriorityGroupConfig( NVIC PriorityGroup 2 }:
2 Systen [ 56 Delay_Init(); - -
=l Internal - L o .
Mode Thread 57 USART Printf Init( 115200 });
Frivilege Frivileged 58 printf( "SystemClk:3d\r\n", SystemCoreClock };
Stack =P 23
States 14452 &0 princtf({ "GPIO Toggle TEST\r\n" ):
Sec 0. 00144520 — &1 GPIO_Toggle INIT():
2.5et breakpoift 62 e 5
&3 while( 1 )
64 ] {
65 Delay _Ms( 250 );
&6 GPIC WriteBit( GPIOA, GPIC Pin O, (1 == 0 ) ? (i = Bit_SET ) : ( i
el - }
EP\'-JJ&-:t ERegisters
_ ) PE— o - -

Take the ADC_DMA program in EVT as an example, single-step debugging is applied, the debugging position
is displayed by cursor, and the serial assistant is applied to view the result. The result of single-step operation is
shown in the figure below.
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2 WCHSOIEETEV130 - [COM] - ] *

_ - B OEtes OBE#E=EET |[:]I{E){ETT<| L
=20S Rl ER T,
#i9% “
#HiB 8 ~
=ikt 1 w
BB None W
FlEHl None w
3B HE 2oo00n
W . 4.0pen serial port
5
RiEwd 0
Eitit# o
EREEE
EEE
BT O ERHgte =30 | | A=
e RIEE (FT<64KE) O FEil | ERbEE 1000 ns Oidied OHEXEE
;u.?ft'l%f>> abodefg N
%&‘; f;’i‘ [ /DD
B [ IDsR
— Cers v
HEE“ [ IRING
ey A A AL BHE Rik
chInfue
L J
4 L
Eir CAP NUM SCRL .
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5. Engineering chip selection

EVT Engineering provides different chip selections used to complete different chip model functional peripherals

in the following steps.

1)
2)

=7 Project: CH32F20x B
=47 CH32F20x
55 user

3)

Select the chip type, see 3.3.1 Selecting the chip type enabled by the PACK packet for details.

Modify the declaration, select the ch32f20x.h file, select the declaration according to the chip type, take
CH32F203RCT6 as an example, select the declaration CH32F20x_DS8. (Note: select different types of
declarations according to the comments)

[ ch3araox_it.c
£+ Mainc
[ ch32faoxh
] ch32f20x_sdch
1) chazfzox_bkp.h
] ch32f20x_canh
[ ch32fabx_confh
[ ch32f2ox_erch
[ ch32f2ox_dach
[ ch32f20x_dbgmcuh

O ch32t dmah //#define /* CH32F203K8-CH32F203
ch32f20x_dma ,

11 chafaox_extih = @ = i CH32F 2

[ ch32fa0x _flash.h //#define /* CH32F207x-CH32F205x */

[ ch32f2bx_fsmch i . D8 /* CH32F208x */
[ chazf20x_gpich

Select add startup file, the file name is selected according to the statement, take step 2 as an example, the
steps are shown below, first click manage project item select startup group select the appropriate startup file
to add (the file path is: CH32F20x\CH32F20xEVT\EVT\EXAM\SRC\ Startup), click OK.

| 8| crazrzox v .SZ"§|1 & D@

L | _1 system_chi%éll}x.c j startup_ch32f20x_D6.s j Main.c

S

30
21

Ebrief Initializes GPIOA.OD

ox it Manage Project ltems *

Project Items lFolder /Extenzions I Books ] Froject Infoﬂ..ayer]

_ch3 If startup file is incorrect, need to delate,

T
Project Targets:/ 303 | |4 | ¥ | |Groups: it |75 | 4| ¥ | |Files: f +
Startup_ch3220x_D6s |

2 care 5
debug 3
peripheral

Set as Cument Target | 4 Add Files...

| 0K | Cancel Help

:unc...| U TOTTE ]
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CH32F20«<EVT » EVT » EXAM » SRC » Startup

o~

i

1]

| | startup ch32f20x D6.s
| | startup_ch32f20x_D8.s
| | startup_ch32f20x_DA8C.s
| | startup_ch32f20x_DBW.s

Complete the above steps and click compile to finish compiling the project for different chip types. In addition,
it should be noted that since the peripherals of different chips are different, the project may have an error if the

wrong chip type is selected by the build engineer.
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6. WCHISPTool.exe Download

Use WCHISPTool tool to download the chip, support USB and serial port two download methods. USB pins are

PA11 (DM), PA12 (DP), serial port pins are PA9 (TX), PA10 (RX) (if there is no PA9, PA10 pins choose PA2,

PA3). The download process is:

1) BOOTO to VCC and BOOT]1 to ground, connected to PC via serial or USB.

2) Open the WCHISPTool tool, select the appropriate download method, choose to download the firmware,
check the chip configuration and click on download.

3) BOOTO is grounded, re-powered and running the APP program.

The WCHISPTool tool interface is shown in the following figure.

@ wCHIsP H32F0c - WehlspTool - o X
P Xfm WEw e #Er
WCHISPTool_CH32Vxooc WCHISPTool_CH32Foox X I 13 MCU series selection v

3

4
QL E =0

Chip Option Download Record — — -
Chip Series CHI2F20x - Chip Model | CHI2F203RCT6 142334317>> Device  CHIZF20IRCTE < RISC-V MCUs
) . B 14:43:34:318> > Flash size:  256Kbytes
Download Port | USB ~ |DAutonatic Download When Devioe Comneot  |peyiceen UiD:0-90.49-BC-CD-AB-76-F2, BTVER2.80

Dev List | CH32F20x—#1 device - | m 14:44:05:7433 > Begin to disable code protect..
14:44:05.837>> Succeed!

5 Device List, general automatic recogrition

14:44:06:252>> Device:  CH32F203RCTS + Cortex—M MCUs

Download File 14:44:06:252>> Flash size:  256Kbytes
Nare FilePath  4selecimmetrie 14:44:06:933> > Target bin file length:2004
,
Object File1  POXEVT_V1,6\CH32F20XEVT V1.6 CH32F20XEVTEVT\EXAM gy | Byt — ’
Object File2 E/: [ 14:44:12:437> > Flash size: 256Kbytes - High-Speed MCUs
Object File3 B 0O Device20 UID:60-90-49-EC-CD-AB-76-F8, BTVER:0280
14:44:15:726> > Target bin file length:2904
Download Config 1444:15.737>> [#Devl]Begin to download... —— e
a 5.Dovnload Cortfiguration [MEA4ASETSH5 2 FIVERAE.B0 - BLE MCUs
144 15:760> > UID:60-90-49-BC-CD-AB-76-F8
DI_Baud 115200 1444:15:854> > Erasing.
Chip Memory Allocation RAMX 128KB « ROM 192KB 14:44:15:888>> complete
Stop-Mode RST Disable 14:44:15:839> > Programing...
Standby-Mode RST Disable 1:3:?;2”‘?”‘?‘“ - EBO51 USB MCUs
4415053 >
Soft-Ctrl WDG Enable 41600 ci’f‘:ﬂgﬁ
RRP Enable 14:4:16:092> > Succeed!
Clear CodeFlash Disable 14:4416:083> > time used:0.358s
Perform a soft reset After Download Enable 14:46:24367>> Device:  CH32F203RCTS [Nore information]
User data DATAD 0x00
User data DATAT 0x00 i
Write protection control bit WRPD OxFF WOH MCU selection:
Write protection control bit WRP1 OxFF = http://wch.cn/search?t=all&g=MCU+

WCH Chip Manual :
>  htips;/jwch.cn/search#t=alléq-brochure

Progress:
X et MCU IDE MRS download:
— W m Save Clear = htip://www.mounriver.com/download

WCH chip EVT resource download:

CH32F203RCT6 USB Port Connected Total:1 Remainder:0 Succ:l Failure:0 Q

o hipjfechanserchliatieRVT
select MCU series and chip models.

select the USB or serial port download method.

Identifying the device, generally automatically, and if it fails to do so, it needs to be selected manually.
Select the firmware, choose the downloaded .hex or .bin target program file.

download configuration as required.

Click Download.

AN
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7. WCH-LinkUtility.exe Download

The download process for the chip using the WCH-LinkUtility tool is:
1) Connect WCH-Link
2) Select chip information
3) Add firmware
4) If the chip is read protected, you need to release the chip read protection.
5) Execute
] WCH-LinkUtility V1.50 - X

Query chip information )
File Target \,f}v‘, Query ,Set Cancel chip read protect

3 1 S =7 =
[] % = read chip Flash

B

-

2
Name Value
MCU Core:l ARM ~  Series: CH32F20X ~ |Addre55: 0x08000000 -~
— _ MCU UID
4,Configuration Options Flash Size
B crase Al @ Program 8 verify @ Reset and Run Read-Protect
Link Version
(O Enable Protect @ Disable Protect CLK Speed:  High ~

[ Close 3.3V output after operation 8 Close 5.0V output after operation Disable Two-Line Interface

8 Disable Stop-Mode RST @ Disable Standby-Mode RST 8 Enzble Soft-Ctrl IWDG
DATAD: Ox  FF DATAL: Ox FF 256K ROM + 64K RAM -

WRPD: 0x  FF @0 - B [ ] @ - B} @s @5 a-
WRPL:0x FF @8 @ @10 @1 @12 @13 @14 @is
WRP2: 0x  FF @16 817 @18 @10 [ el - el 82 @2
WRP3:0x  FF @24 @2 @2 @2z @2 [ Jelt] @:z0 Bz

Firrmware:  T\CH32F20xEVT_V1.8\CH32F20xEVT_V1.6\CH32F20xEVT\EVT\EXAM\GPIO\GPIO_Toggle\obi\CH32F20x.hex

] Auto download when WCH-Link was linked Detection Interval(S): 3

Chip Flash ~ Addr: 0x | 8000000 ~ | Size: Ox 10000 Data Width: 16bytes ~ [CJShow ASCI Clear

Current WCH-Link Mode:  WCH-LinkDAP w Get Sef

Operation Result: 7 _ Result Collect: Succ:2 | Toatal:2 Clear

15:11:31:301>> Operation is Successful
15:11:31:302>> Beqgin to close 5.0v output...
15:11:31:303>> Succeed! |
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8. Statement of attention

1) If you use WCH-Link for downloading, you need to set Link to ARM mode, that is, the CON indicator is
lit, if CON is not lit, refer to the WCH-Link instruction for the specific switching mode method.

2) Keil-ARM mode-WinUSB device use conditions: Keil V5.25 and above; ARM-CMSIS V5.3.0 and above.
If you use Keil-V5.25 or below, you can update WCH-Link firmware to V2.3 (this version DAP for HID
devices), WCH-LinkE does not support Keil-V5.25 or below.

3) If the following error is reported for the program download, you should use the ISP tool to unprotect it. see
Chapter 6 for instructions on using the ISP tool.

4GDI - Cortex-M Error *

I::e] Flash Timeout. Reset the Target and try it again.

HEE

4) If the following error is reported for program download, choose size 0x2800. configuration as shown in 4.4.

AGDI - Cortex-M Error: C\Keil_vSYARM\PACK\KeiNWCH32F2xx_DFPAVLD.2\FL. X

I:@] Cannot Load Flash Programming Algorithm !

HEE

Detailed inquiries\questions can be logged in the following.

WCH Microelectronics Community: http://www.wch.cn/bbs/forum-106-1.html

WCH official website: http://www.wch.cn/

WCH-LINK instructions for use: https://www.wch.cn/products/WCH-Link.html
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