LCDWIKI MSP242X CH32 Demo Instructions CR2023-M12425

1. Introduction to Testing Platform
Development Board : CH32F103C8T6 and CH32F203C8T6 Board

MCU : CH32F103C8T6 \ CH32F203C8T6

Frequency : 72MHz(F103) \ 144MHz(F203)

2. Pin connection instructions

The SPI testing program (including software SPI and hardware SPI) or software 1IC
testing program of CH32F103C8T6 can be directly plugged into the CH32F103C8T6
development board (see figure below).

The hardware IIC test program for CH32F103C8T6 or all test programs for

CH32F203C8T6 can only be connected using DuPont cables.
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Figure 1: Module Inline CH32F103C8T6 Development Board
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NOTE:

A. Connect to a 5V microcontroller, which can short circuit J1 to keep the 10

voltage and 10 high level consistent;

B. R8 is not soldered by default. If there is no need to control the CS pin, R8

solders the OR resistor to keep the CS signal grounded;

C. If SPI communication mode is selected, R5 will weld OR resistor, and R4 and R9
will be disconnected;

D. If IC communication mode is selected, R4 and R9 will be welded with OR

resistor, and R5 will be disconnected;

CH32F103C8T6/CH32F203C8T6 SPI Test Program Pin Direct
Insertion Instructions

Corresponding

. |CH32F103/CH32F203
Number | Module pins Remarks
development board
wiring pins
1 GND GND OLED screen power supply ground
2 VCC 5V/3.3V OLED screen power supply positive
3 SCL PA5

SPI bus clock signal
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4 SDA PA7 SPI bus write data signal
OLED screen reset control signal,
5 RES PB8
low-level reset
OLED screen command/data selection
6 DC PB7 control signal
High level: data, low level: command
OLED screen chip selection control
7 (o PB9 signal, effective at low level (if welding
R8, CS pin may not be connected)

CH32F103C8T6/CH32F203C8T6 IIC Test Program Pin Direct
Insertion Instructions

Corresponding
CH32F103/CH32F203
development board
Number | Module pins p . Remarks
wiring pins
Hardware | Software
lc lc
1 GND GND OLED screen power supply ground
2 VCC 5V/3.3V OLED screen power supply positive
3 SCL PB6 PAS IIC bus clock signal
4 SDA PB7 PA7 IIC bus data signal
OLED screen reset control signal,
low-level reset (if no control is required,
5 RES PB8/3.3V .
the RES pin can be connected to a
high-level (3.3V))
IIC bus selects signal from device
address
When connecting to the PB5 or PB7 pin,
B D/3.|PB D/3. _ . .
6 DC PB5/GND/3.|PB7/GND/3 set it to low level: 0x78, and set it to high
A e level: Ox7A
Low level (connected to GND): 0x78,
high level (connected to 3.3V): OX7A
OLED screen chip selection control
signal, effective at low levels
When using IIC communication, there is
7 cS PB9/GND no need for control. When connecting to
PB9, PB9 must be set to low level or
GND can be connected (if welding R8,
CS pin can not be connected)

www.lcdwiki.com

3/15




LCDWIKI MSP242X CH32 Demo Instructions CR2023-M12425

3. Demo Function Description

This sample program includes two types of MCU programs, CH32F103C8T6 and
CH32F203C8T6. Each MCU program also includes hardware SPI and IIC, as well as

software SPI and IIC functions, which are located in Demo_ Under the CH32 directory,

as shown in the following figure:

@ | « 1-De.. » Demo_CH32 » Y| *2 ||| 225K Demo_CH32 L
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| Demo MSP242X_CH32F103C8T6 Hardware SPI
| Demo_MSP242X_CH32F103C8T6_Software_SPI
| Demo_MSP242X¥_CH32F203C8T6_Hardware_SPI
| Demo_MSP242X_CH32F203C8T6_Software_SPI

[
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I Demo_MSP242X_CH32F103C8T6_Hardware_IC
E I Demo_MSP242X_CH32F103C8T6_Software_IIC

I Demo_MSP242X_CH32F203C8T6_Hardware [IC

| Demo_MSP242X_CH32F203C8T6_Software_IIC
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< Description of sample program content
The sample program includes the following content:
A. Home screen display;
B. Single color screen brushing
C. Rectangle drawing display;
D. Circular drawing display;
E. Triangle drawing display;
F. English display;
G. Display of numbers and symbols
H. Chinese display;
I. BMP monochrome image display;
J. Menu simulation display;

< Example program display direction switching instructions

Found macro definition USE_HORIZONTAL and COLOR_STATE in

HARDWARE\OLED\oled.h file, as shown in the following:

Modify USE_ HORIZONTAL and COLOR__ STATE macro according to the following
definition:
#define USE_HORIZONTAL O //0 ° rotation (Default value)
#define USE_HORIZONTAL 1 //180 ° rotation
#define COLOR_ STATE 0 //Black background, monochrome display
content(Default value)
#define COLOR_ STATE 1 //Monochrome background, black display content
< Example program IIC slave device address modification instructions
(only for IIC test programs)
First, locate the macro definition IC_SLAVE_ADDR in the HARDWARE\IIC\iic.h file,

as shown in the following figure:
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Modify [IC_ SLAVE_ADDR macro definition according to the following definition is
sufficient to:
#define IIC_ SLAVE_ ADDR 0x78 //Slave device address is 0x78 (default value)
#define IIC_ SLAVE_ ADDR 0x7A //Slave device address is Ox7A
Next, find OLED_Init_GPIO function in the HARDWARE\OLED\oled. c file. If using
the OX7A slave device address, there is no need to annotate the code
GPIO_SetBits(GPIOB,GPIO_Pin_5) (to make them effective). If using the 0x78
slave device address, the code GPIO_SetBits(GPIOB,GPIO_Pin_5) need to be

annotated (to make them ineffective), as shown in the following figure(Taking the

CH32F103C8T6 example program as an example):

Jsac lon:
< Installing development tool software
Firstly, you need to install the development tool software, which uses Keil5.
Please refer to the online download and installation methods for yourself.
< Installing Device Library
After installing the keil5 software, it is necessary to install the CH32 device library
(omitted if already installed), and the download address is as follows:

CH32F103C8T6: https://www.wch.cn/downloads/CH32F103EVT ZIP.html

CH32F203C8T6: https://www.wch.cn/downloads/CH32F20xEVT ZIP.html

After downloading the official information package, unzip it and find the pack file in
the EVT\PUB directory, as shown in the following figure:

CH32F103C8T6's pack:
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CH32F20x Evaluation Board Referenc... 2022/11/30 15:24
g CH32F2[}XSCH.pdf 2022/9/26 10:52
==

" CH32F20:iFEtRsEEE. pdf 2022/11/30 15:21
% Keil WCH32F2x0¢_DFP.1.0.2.pack 2022/5/24 11:03

Keil WCH32F2xx_DFP.1.0.2.pack
uVision Software Pack

Double click on the pack file and follow the prompts to install.
< Compiling Programs
After the library installation is completed, open the PROJECT directory under the

sample program, locate the uvprojx file, double-click to open the sample project, as

shown in the following figure:
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@ le « Demo_MSP242X_CH32F103C8T6... » PROJECT »
IR HEE(E) =ZH(V) LTE(T) EE(H)
Ei - M arF - Esipe g lamoy = - 1 @
a ZFR ERr B E E=3id] F “M
ILCL I Ca .||'|G|J EVLDIO L0 LI .OU IVIAPF T+ oL ™D
3 OLED-TEST.uvguix.Administrator 2023/6/2818:01  ADMINISTRATO... 174 KB
OLED-TEST.uvoptx 2023/6/28 18:01  UVOPTX 3z 13 KB
| OLED-TEST.uvprojx 2022/8/2311:12 Fision5 Project 22 KB :|
startup_ch32f10x.Ist 2022/8/23 11:14 LST =4 41KB =
~ || 1 »

After opening the sample project, you can make modifications to the project code (or
not). After the modifications are completed, click the compile button to compile the code.
The following prompt appears, indicating successful compilation, as shown in the

following figure:

2 G:\project\2.42inch\2.42inch_OLED_SSD1309_SPL_IIC_Module_MSP242X_V1.0\1-Demo\De... (1= |[E1] s S

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
EHd| | | = o | | = =/ 6| @ /st mpiv| B #| @~ @
& 2~ ¥% | oLeD-TEST MR -ER A
Project =] ] main.c ¥ X
= % Project: OLED-TEST i‘ 7
=47 OLED-TEST 8
55 USER °
B i 10
B2 : main.c 11
l — ) |
12
Eler... | @8o..| 13 Fu. |0, Te.. | || < il ' )
Build Qutput a2 (@
compiling ch32fl0x spi.c... s
compiling ch32fl0x usart.c...
Ml linking. ..
Program Size: Code=13164 RO-data=4320 RW-data=3352 ZI-data=2BE8S8
FromELF: creating hex file...

"..\COBJ\CLED-TEST.axf" - 0 Error(s), 0 Warning(s). | 3
(IEEITa Time Elapsed: 0000 0% i
4 »

i — —

< Download and Run Programs
The development board supports SWD download, USB download, and serial port
download
When downloading SWD, ST Link or WCH Link downloaders can be used.
Here is an introduction to SWD download. For other download methods, please refer

to the documentation in the development board documentation package or consult the
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internet.

The steps for downloading SWD are as follows (using the CH32F103C8T6

development board as an example):

A. Firstly, ensure that the BTO and BT1 pins of the MCU remain low, as shown in the

following figure:

The BTO and BT1 pins of CH32F103C8T6 are connected to GND using jump caps.
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B. Find the SWD interface of the development board and connect it one by one with
the pins of the emulator (theoretically, any emulator that supports the SWD
protocol supports it), as shown in the following figure:

Connect to ST-Link:
=
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Connect to WCH-Link:
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C. Open the KEIL tool software and click the button shown in the following figure:

File Edit View Project Flash Debug Peripherals Tools SWCS Window Help
NS A s s@alo e | P BB EE | B pin ~la*| @
C o E ey | 8| TempLET MRS
Project L]
=% Project TEMPLET
=45 TEMPLET
=0 USER
----- 3 HARDWARE
= O CORE
=0 Fwlib
w3 SYSTEM
E]---@ Device

D. Click the Debug button in the pop-up interface, and then select the emulator in
Use.
If using ST-Link, please select ST-LINK Debugger
If using WCH-Link, please select CMSIS-DAP Debugger

As shown in the following figure:
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Using ST-Link:

!}5' Options for ar et 'TEMPLET'

Device| Target | Output | Listing| User I C/C++ I Asm

(" Use Simulator with restrictions Settings |

| Linke

tilities|

ST-Link Debugger

[ Limit Speed to Real-Time

Signum Systems JTAGjet

“ |¢ Use:

[V Load Application at Startup
Initialization File:

—Restore Debug Session Settings
[v' Breakpoints [v Toolbox
[v' Watch Windows & Performance Analyzer
[v' System Viewer

[v" Runto main()

[v' Memory Display

CPUDLL: Parameter:

| J-LINK / J-TRACE Cortex
‘ ULINK Pro Cortex Debugger
‘ jvi[EoadA NULink Debugger

Initializatio| SiLabs UDA Debugger
ST-Link Debugger
‘ CMSIS-DAP Debugger

| —Rest Models Cortex-M Debugger
€slore | pemicro Debugger
ULINKplus Debugger

| |
v Bre
TIXDS Debugger
[V Watch Windows

[v' Memory Display [V System Viewer

Driver DLL: Parameter:

[SARMCM&DLL [-REMAP

Dialog DLL: Parameter:

‘ ISARMCM3.DLL |

; Dialog DLL: Parameter:

IDCMADLL |-pCM3

[~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

- [TemoLL I-pCM3

| [~ Wamnif outdated Executable is loaded

[ o ]

Cancel

Defaults |

Using WCH-Link:

\ A Options for Target "TEMPLET

Device' Target I Output | Listing I Oser | C/C++ | Asm

(~ Use Simulator with restrictions Settings |

[~ Limit Speedto Real-Time

| irkes Debue |

@ Use: |CMSIS-DAP Debugger

Signum Systems JTAGjet
JLINK [ J-TRACE Cortex

Utilities |

=

v Load Application at Startup

Initialization File:

| B |

Restore Debug Session Settings
[w Breakpoints v Toolbox
[v Watch Windows & Performance Analyzer
[v Memory Display [v System Viewer

v Runto main()

ULINK Pro Cortex Debugger
MNULink Debugger
SiLabs UDA Debugger

ink D

v LoadA

Initializatio

s

[rizsiire PEMicro Debugger
ULINKplus Debugger

[v Bre
TIXDS Debugger
[v Watch Windows

[v Memory Display

[v System Viewer

CPUDLL: Parameter:

Driver DLL: Parameter:

ISARMCMB.DLL | -REMAP

Dialog DLL: Parameter:

ISARMCMB.DLL |

Dialog DLL: Parameter:

DCM.DLL -pCM3
! !

[~ Warn if outdated Executable is loaded

Manage Component Viewer Description Files ... |

TCM.DLL -pCM3
! !

[~ Warn if outdated Executable is loaded

Cw

Cancel

Defaults |
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E. Power on the development board and click the Settings button next to Use (as

shown in the previous operation). The following interface will pop up, indicating
that the emulator has successfully connected:

ST-Link connection successful:

! Debug |Trace |Fla5h Downloadl
—Debug Adapter —SW Device
Ul IDCODE | Device Nane | Hove
EWDIO 0x1B&0. .. ARM CoreSight SW-LF Up |
D
Serial ﬂl
I LT CE S AT el @ Automatic Detectic ID CODE:
Version: [V2 F¥: V213157 € Namgal C -
S “ce §¥u|ﬁ? E&Pﬁ”fe
[¥ Check version on sta Ldd Delet Update IE lemn: &P : IO
—Target Con
Port|SW 'l
Clock
’;eq:l 4 MHz Selectecl 4 MHz
—Debug
Connect & Reset Options Cache Options Download Options
Jonnect : INormal LI leset: IAutodetect LI ¥ Cache Code [~ Verify Code Downlo:
[ Reset after Conm [~ Step after Res [¥ Cache Nemory I Download to Flash
HHE B3H 52 FA (40

WCH-Link connection successful:

Debug |Trace | Flash Download|FPack |

—CMSIS-DAP - JTAG/SW Adapter—— —3W Device
CH CMSIS-DAP v

IDCODE | Device Name |

meo ® 0x2BA01477  ARM CoreSight SW-DP | Up

Serial No: [0001A0000000 |
D |

Firmware Version: |2.{}.{} ' i

A :
¥ sv) potfsw <] ¢ “Siicdessfully connected
( hanual Config, Diessice Marme: I
Max Clock: |1{}MHZ hd l

add || Detete | [ Updae | #P: [0x00
—Debug
Connect & Reset Options Cache Options Download Options
Connect: INormaI LI Reset ISYSRESETREQ ([LI [v Cache Code [~ Verify Code Download
[ Reset afier Connect [w Cache Memory [~ Download to Flash
[~ Log Debug Accesses [~ Stop after Reset

o [ e |
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F. Click the Flash Download button to enter the flash settings interface, as shown
in the following figure (if flash has been selected, this step can be omitted):
If you want the program to automatically run after successful download, you
need to check Reset and Run. Otherwise, after successful download, you need

to press the reset button or power off to restart before running the program.

Cortex-M Target Driver Se

Debug ITrace Flash Download'

—Dewnlead Function |'RAM for Algorithm

v Program
® Erase Sector: [v Verif
(" Do not Erase |[v Reset and Run

—Frogramning Algorithm

‘art: 0220000000 ize: [0x1000

Description | Device Size | Device Type | Address Range

:art:l

Eemove I

G. Click on the Add button (as shown in the above figure) to select flash. Generally,
the first one is selected (the algorithm has already been processed), and once it

is selected, click on the Add button below to exit, as shown below:
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Add Flash Programming Algorithm u
ash Size Device oe iai

Qpain

CH32F Txor_64 Flash B4k On-chip Flash  Device Family Package
\ Device Family P
AMZ29x128 Flash Ext Flash 16-bit MDK Core
K8P5615UQA Dual Flash Ext Flash 32-bit MDK Core
LPC183x0/4 3¢ MA25VE03... Ext FlashSPI  MDK Cere
LPC180y43m S26FLO3Z .. Ext FlashSPI  MDK Core
LPC18x0y43xx S26FLOG4 ... Ext FlashSPI  MDK Core
LPC407x/8x S25FL032 SP... Ext FlashSPI  MDK Cere
LPCE460x MT25QL128 5... Ext FlashSPI  MDK Core
M29WE40FB Flash Ext Flash 16-bit MDK Core
MIMXRT105x EcoXiP Flash Ext FlashSPI  MDK Core
RC28F640J3x Dual Flash Ext Flash 32-bit MDK Core
S29GLOG4N Dual Flash Ext Flash 32-bit MDK Core
S523JL032H_BOT Flash Ext Flash 16-bit MDK Core
S29JL032H_TOP Flash Ext Flash 16-bit MDK Core

Selected Flash Algorithm File:

d\Keil_v5\ARM\PACK\Keil\WCH32F Txor_DFPY1.0.0\Flash\CH32F Txo_64.FLM

Cancel

H. Click the OK button and the OK button to exit the settings interface, as shown in

the following figure:

Cortex-M Target

Dehug |Trace Flash Downloacll
~Download Function Eall for Algorithm
LOAD " Erase Full ] |v Progran
a,. ® Frase Sector: [v Verify cart: IOKZOOOOOOO hibEl IOXlOOO
" Do not Erase |v Reset and Run
~Frogramming Algorithm
Description | Device Size | Device Type | Address Range |
CHEZFixx B4 Flash Adl On-chip Flash —— 0R0G0000H = GROOFFFFH
cart: I izes
Add Remove |
we || ma | wmaw |
(0)14 Cancel | Defaults | Help
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I. Click the download button to download the program, and the following prompt

will appear, indicating successful download, as shown in the following figure:

File Edit View Project Flash

ln@d@ s saac|co|mnnn|sEen®swv Faela-lo oo e A
[ @ e o[ a] reveer MESE-EE S

Project 2@
=% Project: TEMPLET
X TEMPLET download
= USER
& HARDWARE
= CORE
O rwiib
B SYSTEM
% cwsis
R4 Device

Prcg'ect ﬁﬁuuks ‘ {3 Functions |[l+TempIaies

Build Output

A 1@

##% Using Compiler 'V5.06 update 6 (build 750)', folder: 'D:\Keil w5\ARM\ARMCC\Bin' -
Build target 'TEMPLET'

", \OBJ\TEMPLET.axf" - 0 Error(s), O Warning(s).

Build Time Elapsed: 00:00:01

Erase Done.
Programming Done.
Vverify OK. <4— Download Successful
Application running ...

Flash Load finished at 16:31:56

4 [

Build Output ‘ mFmd In Files

|I 5T-Link Debugger J

J. If the display module displays characters and graphics normally, it indicates that

the program has run successfully.
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