CH32F103 Evaluation Board Reference https://wch-ic.com

CH32F103 Evaluation Board Reference
Version: V1.4
https://wch-ic.cnom
1. Overview

This evaluation board is applied to the development of CH32F103 chip, supports our official WCH-Link
download simulation or other SWD simulation tools download simulation, and provides the chip resources related
to the application reference examples and demonstrations.

2. Evaluation board hardware

Please refer to the CH32F103SCH.pdf document for the schematic of the evaluation board.
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Descriptions

1.Main control MCU 5.Reset button 9.SD card holder 13.Boot mode configuration
2.SWD interface 6.Power switch 10.EEPROM chip 14.USB slave interface
3.LED 7.Serial port 1 11.SPI FLASH memory chip 15.USB master-slave interface
4.Touch button 8.CAN interface  12.RS232 level conversion chip  16. Voltage regulator chip

The CH32F103 evaluation board comes with the following resources.

Motherboard - CH32F103EVT

Main control MCU: CH32F103C8T6

SWD interface: for download, simulation debugging

LED: Connected to the main chip 1/O port through P4 pins for control

Touch button: Connect the main chip touch button channel 0, channel 1

Button S1: Reset button for external manual reset of the power supply switch

Switch S2: Used to disconnect or connect external 5V power supply or USB power supply

Serial port 1: Connect to the main chip URAT1 interface to demonstrate the serial port transceiver function
CAN chip U6: Connect to the main chip CAN interface to demonstrate CAN bus functions

SD card holder P5: Connect to SPI1 interface to demonstrate the operation of TF card through SPI interface
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10. EEPROM chip U2: Connect to the 12C interface and connects to the I/O of the main chip via J5
11. Serial Flash memory U4: Connect SPI1 interface to demonstrate operation of Flash memory

12. RS232 level conversion chip U5: for converting TTL signals from serial port to RS232 signals

13. Boot mode configuration: Select the boot mode when the chip is powered on by configuring BOOT0/1

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

15. USB interface P HUSB: USB communication interface of the host chip, with Host and Device functions

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

CH32F103 Evaluation Board

@
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Descriptions
1.Main control MCU 3.LED pins 5. USB interface P_USB 7. USB interface P HUSB
2.SWD interface 4.Switch S2 6. Boot mode configuration 8.Button S1

Motherboard - CH32F103R-R0O

Main control MCU : CH32F103R8T6

SWD interface: for downloading, emulation and debugging

LED pins: connected to the main chip 1O port through P4 pins for control

Switch S2: used to cut off or connect external 5V power supply or USB power supply

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

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

Nk D=

Button S1: reset button, used for external manual reset power switch
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3. Software Development

3.1 EVT package directory structure

CH32F103EVT —— PUB ~—— ™ (H32F103SCH.pdf
EXAM @ CH32F103 Evaluation Board Reference.pdf

’ B3 Keil WCH32F1xx_DFP.1.0.0.pack

Description.

PUB folder: Provides evaluation board manuals, schematics for evaluation versions, and chip support package
library files.

EXAM folder: Provides software development drivers and corresponding examples for the CH32F103 controller,
categorized by peripherals. Each type of peripheral folder contains one or more functional application routines
folders.

3.2 Open Project - MDKS5

The MDKS project file is provided in the CH32EVT development kit for each application routine, and the user
can simply open it by default without additional configuration.

3.2.1 Project file location

1. Startup file: located under "CH32F103EVT\EXAM\SRC\Startup".

2. Core system header file: located under "CH32F103EVT\EXAM\SRC\CMSIS".

3. Peripheral driver source file: located under "CH32F103EVT\EXAM\SRC\StdPeriphDriver".

4.  Peripheral driver header file: located under "CH32F103EVT\EXAM\SRC\StdPeriphDriver\inc".
5. Serial debug and system delay source files: located under "CH32F103EVT\EXAM\SRC\Debug".

3.2.2 Basic peripheral application routines

The basic peripheral routines are located in the "CH32F103EVT\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 — ADC_DMA === list
AnalogWatchdog obj
Auto_Injection K3 cH32F10x.uvprojx
Discontinuous_mode K3 ch32f10x confh
ExtLines_Trigger K3 ch32f10x_itc

Internal_Temperature ch32f10x ith

ﬁ Main.c
(V. system_ch32f10x.c
system_ch32f10x.h

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

KA cHazr20xuvprojx o

3.3 Compile Software Configuration

CH32F103 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 MDKS to
illustrate these configuration options.

3.3.1 Chip model selection
First, select Keil. WCH32F1xx DFP. x. x. x. pack in the "CH32F103EVT\PUB" directory and click Install. Next,
select the chip model, as follows.

|3Q|CH32F191 v B R
— .

i Options #6r Target "CH32F10x' x
Target I Output I Listingl User I C/Ao+ I hzm I Linker I Debugz I Utilities I
ISoﬂware Packs j
Vendor: WCH Software P,
Device: CH32F103C8 Pack: IKeiI.WCHE’.ZF'In_DFPJ.DJ
Toolset: ARM URL: | http: /fwww. weh. on/
Search: |
¥ ARM + | IWCH' CH32F1 series of mainstream MCls covers the needs of a a
: @ wed || llarge variety of applications in the industrial medical and consumer
& ; markets. High performance with first-class peripherals and low-
B..G[g CH32F1 Series power low-voltage operation is paired with a high level of integration
B i at accessible prices with a simple architecture and easy4o-use tools.
278 CHIFI03 ~20K SRAM and 64K Flash
i H CH3ZF103CE ~Power support 2.7v-5.5v
s ~12bit DAC
[ | CH32F103C8 ~12bit ADC
Select h T ﬂ CH32F103RE ~JSBHD support Host/Device
e ~USBD support Full/Low Speed
&1 CcH32F103R8 = ~TouchKey *16
G[g CH32F7 Series -CAN« 5P+ UART« [2C. PWM...
< | =] v
0K I Cancel Defaults | Help |
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3.3.2 Code and RAM configuration
CH32F103 program start address: 0x8000000, capacity limit 64K (0x10000); CH32F103 SRAM start address:
0x20000000, capacity limit 20K (0x5000).

'REEERY

| %8| cszrion

Device Dui:putl Listingl User I C,-'rCH" I h=m I Linker I Debugz I Utilities

—Code Generation
WCH CH32F103C8
ARM Compiler: IUse default compiler version 5 ;I

tal (MHz): [12.0

Operating system: | None _'I I Use Cross-Module Optimization

System Viewer Fie: ™ Use MicroLIB ™ BigEndian

[cHazF 1030 svd J

[~ Use Custom File

— Read/Only Memory Areas — Read/Write Memory Areas

default  offchip Start Size Startup default  offchip Start Size Nolnit
I RoM: | [ € || T Ram; | | [l
r Rom2 | | & r  Ram2 | | I
™ ROM3: | | e I Ram3: | | C

on-chip on-chip
[  I1Rom1: [(x8000000  [c10000 & & Rau; (20000000  [B:5000 C
r  Romz | | o I IRam2 | | [
P L
Code Start address Code Size SRAM Start address  SRAM Size

_. 0K I Cancel | Defaults | Help |

e — e —

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.

HEEXE 1

| 88| crazrion
i h

Options for Target JtH32F10x'

Device I TargetListingI User I CAC++ I h=m I Linker I Debug I Utilitiesl

Select Folderfor Objects... | Name of E:r.ec.:tatﬂe:l [eHzzF iy

Mame of target file
% Create Executable: \obi\CH32F10x

V¥ Debug Information I™ Create Batch File

W' Create HEXFie | .\, ot craate Hex File

¥ Browse Information

" Create Library: \ob\CH32F10x lib

| [1):4 I Cancel Defaults Help

“une
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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.

REERES |

LoD

¥4 | CH32F10x
G~ |
- ]

KA Options for Target 'CH32F10x"

Device I Tarzet I Output I Listingl Uszer A=m I Linker I Debugz I Ut1lities I
— Preprocessor Symbols
Define: I
Undefine: |
— Language / Code Generation
[” Execute-only Code [~ Strict ANSIC Wamings: INI Wamings 'l
Optimization: ILeve4 0(00) vI [~ Enum Container always int I~ Thumb tode
[ Optimize for Time [~ Plain Charis Signed [~ No Auto Includes
[™ Split Load and Store Multiple I Read-Only Posttion Independent [~ €99 Mode
¥ One ELF Section per Function I~ Read-Write Position Independent I~ GNU extensions
Include the path of compiled fite
hg:;e ||..\..\SRC\StheriphDﬁver\inc:..\..\SRC\CMSIS:..\..\SRC\Debug:..\GPIO_ToggIe [El
8
Misc I
Controls
Compiler |- ~cpu Cortex-M3 -g -00 —apcs=interwork —split_sections - ../../SRC/StdPeriphDriver/inc -
contral |/ /SRC/CMSIS - ../../SRC/Debug - ../GPI0_Toaggle
string
A )4 I Cancel | Defaul ts | Help |

NG

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

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.

4.1 Connecting Emulator Models

Options for Target 'CH32F10x'

Devicel Target I Output I Listingl User I C/C++ I hsm I Linker Utilitiesl

™ Limit Speed to Real-Time

Qick Setting key

" Use Simulator ~ with restrictions Set't'rngsl ' Use: |ULINK2/ME Cortex Debugger LI Seﬁingsl

ULINK2/ME Cortex Debugger

Restore Debug Session Settings
¥ Breakpoints [+ Toolbox
¥ Watch Windows & Performance Analyzer
¥ Memary Display W System Viewer

v Load Application at Startup ¥ Run to main{) ¥ Load b EaLgas
CMSI5-DAP Debugger
Initialization File: Select CMSIS-DAP Debugger m TR =y

| Bl

LLINK Pro Cortex Debugger
nlus 0

Models Cartex-M Debugger

MULink Debugger

b main{)

ST-Link Debugger J Edit... |

el Pemicro Debugger
¥ BrgSiLabs UDA Debugger

" w Altera Blaster Cortex Debug&er

V¥ Memary Display v System Viewer

[~ Wam ff outdated Executable is loaded

CPUDLL: Parameter: Driver DLL: Parameter:
|SARMCM3.DLL |-REMﬁP |SﬁF{MCM3.DLL |

Dialog DLL: Parameter: Dialog DLL: Parameter:
|DCM.DLL I-pCM3 ITCM.DLL I-pCM3

[~ Wam ff outdated Executable is loaded

Manage Component Viewer Description Files ... |

R 0E I Cancel Defaults |

Help |

4.2 PORT Selection

Options for Target 'CH32F10x'

CMSIS-DAP Cortex-M Target Driver Setup

Debug ITrace I Flash Downloadl Pack I

|WCH CMSIS-DAP ~|

Serial No: I[[H]'IMEHDD[H]
Firmware Version: IZ.D.D

SWDIO

— CMSIS-DAF - JTAG/SW Adapter —  ~ SW Device

T e & Automatic Detection
€ Marual Configuration Device Name:l
Max Clock SW
bdd | Detete | | Update |

IDCODE | Device Name |
® 0x2BAD1477  ARM CoreSight SW-DP

1D CODE: I

Move
e

AP I{}xi}l}

[V Reset after Connect

[ log Debug Accesses [ Stop after Reset

Select Port
— Debug
Connect & Reset Options Cache Options Download Options
Connect: [Nomal 7| Reset: |SYSRESETREQ | | | ™ Cache Code I~ Verfy Code Download

¥ Cache Memory [~ Download to Fash

0K I | Cancel I
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4.3 Target Driver Selection

| LoAD
L2 | CH32F10x
T sm

K Options for Target 'CH32F10x'

r—Configure FAash Menu Command

iR |

Device I Target I Output I Listingl User I C/C++ I Asm I Linker I Debug

@ |Use Target Driver for Flash Programming

[™ Use Debug Driver

. . {2/ME Cortex Debugger
Init File: f\}\NK Pro Cortex Debugger

ST-Link Debugger
Command:|p|JLink Debugger

ICMSIS—D:\P Debugger j Settings | V¥ Update Target before Debugging

A==

 Use Extenl C_MSIS-D{F Debugg:fexl Select DAP-Dlebugger,Click Setting key

.|Pemicro Debugger
AGUMENES: | 5l abs DA Debugger
TI XDS Debugger
r—Configure Image File Processing (FCARM):
Qutput File: Add Output File to Group:
| Iuser LI

Image Files Root Folder: [

™ Generate Listing

= )4 I Cancel Defaults Help
“urn
4.4 Adding algorithm files
CMSIS-DAP Cortex-M Target Driver Setup
Debug I Trace Flash Jownload |Pack I
— Download Function RAM for Algorithm
" Erase Ful Chip  [# Program
% Frase Sectors [ Verify Start: |[20000000 Size: [(xDDD01000
i DonctErase [~ Resetand Run
— Programming Algorthm
| Descrption |
|- CH32F 1xx Fash Gk On-chip Flash 03000000H - DBO0FFFFH

Programming Algorithm geneml autom atic add

Start: | Size:

]

Remave |
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4.5 Download and debugging

File Edit WView Project Flash Debug Peripherals Tools SVCS Window Help

] B 4 |§| - | =Rl R | i ;E IE {5 | @ sPortsysTickHandler = -i"'| @ '| y (5) o '| = '|
- ann\nadl{ey T

AN B |MS2me LR AR e Y@

File Edit Wiew Project Flash Debug Peripherals Tools 5VCS Window Help

NS HF| ¥ 5w | v S JE 2| B xportsysTickHandler B |-| » 0O &-|[E-|
& F

¥4 | CH32F1O0x = $ @& DEBUG Key

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

a*| :.|“+ 0 }|¢>|j@xﬁm@55}ﬂv S-@- B @ -
Rejhg \k‘\\ L X | ] ch3zf2oxb | ] Mainc | ] stad

Rezister | 9 |%ludd 5 B [ 1118 ulé Flash Model;
1120 ulé ADC val2,ADC

= Core

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
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 SVCS Window Help

p!mJ = d 1 - o] @ xPortSysTickHandler . 5 #* e o &- B~

.) “ﬂ'“- ST FEE O eSS 101, Join debug
Registers 3Run

T 4.Qick again, exit debug

o Bl Disassembly L8 x |
Regiater |.,.l“ E; printf( "SyscemClk:%d\r\n", SystemCoreClock );
0x08000ARE 480D LDR z0, [pc,#52] ; @Ox08000ADC
0x08000AA8 €301 LDR xl, [x0,#0x00]
0x02000AAA AOOD ADR z0, {pc}+0x38 ; @Ox08000AEQ
020000290 Ox08000AAC F7FFFB98 BL.W __2printf (JxJ 0001EQ)
0500000000 -- - e o
e 0x00000000 _] system_ch32floxe | ] startup_ch32flox D6s ] Mainc v X
B3 000000000 47 | * @brief Main program
B9 0x200001AC a0
R10 008000828 P
49 @return none
0x20000070 80; ©
51 int main( wvoid )
52 F(
Bl s3 | ug i = 0;
54
i . 55 NVIC PriorityGroupConfig( NVIC PriorityGroup 2 );
it L s6 Delay Init(): - -
= Internal - Qor s s
Mode Thread 57 USART_Printf Init( 115200 ):
Privilege Privileged 58 printf( "SystemClk:%d\r\n", SystemCoreClock ).
Stack =P 58
States 14452 €0 printf( "GPIC Toggle TEST\r\n" ):
Sec 0.00144520 61 GPIO Toggle INIT():
62
2.Set breakpoiit &3 while( 1 )
64 (] {
&5 | Delay Ms( 250 );
€6 GPIO WriteBit( GPIOR, GPIO Pin O, (i ==0) ? (i = Bit SET ) : ( i
€7 }
BE] Project | E5 Registers
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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.

L WCHE SR TEVI30 - [COM]

. XfER "Ev ®0w TEm S
e mmlm e ¥l el

com ‘ 1.5elect senial port number

S.Cancel HEX display « 3¢

BOEE
#0s [con - ] #is

M

COfEtRER CJEFEXAER |DHE}{E7T<

FHE| 115200 ||

iR 8 v
Ik 1 v
#E Hone L
FiEH Hone ~

Ot E 2nnnon

®| 7A80 |
EiEitE 0
izt s
EREE

o

2.5elect baud rate

pen serial port

BlEE

goiy  OFRBEELS

EER (ZH<64EE)

RIFEE

abocdefg

HIEHE

HE A o

TR i

CIrTS o
EREAK

B 7 i

EiEE 1000 me Cloiads CDHECEE

o RING
chiutQue
chInfue

T ER

FAE RS BE ik

FEE

CAP NUM| SCRL
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5. WCH-LinkUtility.exe Download

The download process for the chip using the WCH-LinkUltility 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

{8 WCH-LinkUtility V1.50 - x
Query chip information
File Tgrgﬂ - Query Set Cancel chip read protect

™ ?‘Eﬂ |G | Bg| B wocrors

N Valu
MCU Core:[ARM - Series: CH32FIOX - |Address: 0x08000000 v | ' =
: MCU UID
4.Configuration Options Flash Size
B Erase Al 8 Program 8 verify 8 Reset and Run ead-
(O Enable Protect O Disable Protect CLK Speed: High v
() Close 3.3V output after operation  [E Close 5.0V output after operation Dissble Two-Line Interface

B Disable Stop-Mode RST {8 Disable Standby-Mode RST 8 Enable Soft-Ctrl IWDG
DATAQ: 0x FF DATAL: Ox FF 256K ROM + 64K RAM

WRPO:0x  FF @0 2: @: @3 84 @s 13 a7
WRPL:0x FF @8 89 810 8u B2 @1 814 615
WRP2:0x fF  E16 817 B1s @10 B2 821 @22 @23

WRP3: 0x  FF B2 B2 B2 82 B2 B2 @30 [ k31

Frmware:  T\CH32F10xEVT_V1.6\CH32F10xEVT_V1.6\CH32F10xEVT\EVT\EXAM\GPIO\GP10_Toggle\obj\CH32F10x.hex

[ Auto download when WCH-Link was linked Detection Interval(S): 5

Chip Flash  Addr: 0x | 8000000 ~| Sge:0x 10000  Data Width: 16bytes - [JshowASCH  Clear

Guety.select-Set-tink-mod

Current WCH-Link Mode: ~ WCH-LinkDAP v Get Set

Operation Result: (1) I e o Succ:2 | Toatak2 Clear

15:11:31:301>> Operation is Successful
15:11:31:302>> Begin to close 5.0v output...
15:11:31:303>> Succeed!
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6. WCHISPTool.exe Download

The WCHISPTool tool is used to download the chip, supporting both USB and serial port. The USB pins are PB6
(DM), PB7 (DP) or PA11 (DM), PA12 (DP), and the serial port pins are PA9 (TX), PA10 (RX). The download
process is:
BOOTO to VCC and BOOT]1 to ground, connected to PC via serial or USB.
Open the WCHISPTool tool, select the appropriate download method, choose to download the firmware,

1)
2)

3)

check the chip configuration and click on download.

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

The WCHISPTool tool interface is shown in the following figure.

@ WCHISPTool CH32Foc -

WichispTool

File® Viewly) Functionl) Help(

4 WCHisFiool,Ciizvas,

WoHSFTool CrizFoe x|

Chip Option

Download Part | USB

Chip Series  CHI2F10x

RASETED

v Chip Model  CH32F103GBTS

~ | Automatic Download When Device Connect

Dev List | GH32F10x—#1 device

-

s2Kbytes
Devices0 UID:CO-AB-20-5F-58-BC-58-C7, BIVERD2.60
15:32:50:955> > Begin to disable code protect...

5 Succeed!

Download File

Device List, general automalic recognition

Seled Tuge fie

Object File3
Downl oad Config
[ 5.Chip Downioad Corfiguration
Stop-Mode RST Disable
Standby-Mode RST Disable
Long Delay Time Disable
Saft-Curd IWDG Ensble
RRP Enable
Clear CodeFlash Disabile
Perform a soft reset After Downioad Enable
User data DATAD 00
User data DATAT 000
‘Write protection contrel bit WRPD OxFF
Write protection contrel bit WRP1 OxFF
‘Wiite protection contrel bit WRP2 OuFF
ey -}
. ect
=[5

-CH32F103C8T6 USB Port Connected

Save

Totall Remainder0 Sucel Faihure:0

®

[ series setedtion

MU series seiection

= RISC-V MCUs

* Cortex-M MCUs

~ ¥

- High-Speed MCUs

* BLE MCUs

+ EBO51 USB MCUs

[More information]

WOH MCU selection
>  hitpy/wch.cn/search?t=alifq-MCU+

WCH Chip Manual :
©  htipsy/wchorysearcht=alitq-brochure
MCU IDE WRS download:

<> hittp//www.mounriver.com/download

WCH chip EVT resource download
>  hiip/fweh.on/search?=alifq=EVT

1. Select MCU series and chip models.

2. Select the USB or serial port download method.

3. Identifying the device, generally automatically, and if it fails to do so, it needs to be selected manually.

4. Select the firmware, choose the downloaded .hex or .bin target program file.

5. Configure the download according to the requirements

6. Click Download.
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7. 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) If the following error is reported for the program download, the ISP tool should be used to unprotect it. see
the instructions in Chapter 6 for the ISP tool.
AGDI - Cortex-M Error x

IQI Flash Timeout. Reset the Target and try it again.

TE

Detailed inquiries\questions can be logged in the following.

WCH official website: https://www.wch-ic.com/

WCH-LINK instructions for use: https://www.wch-ic.com/downloads/WCH-LinkUserManual PDFE html
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