LCDWIKI MSP3222_MSP3223 CH32 Demo Instructions CR2023-MI2253

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

MCU : CH32F103C8T6 \ CH32F203C8T6

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

2. Pin connection instructions

This module can be directly plugged into the CH32F103C8T6 and CH32F203C8T6

development boards, as shown in the following figure:
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Figure 1: Module Inline CH32F103C8T6 Development Board
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Figure 2: Module Inline CH32F203C8T6 Development Board
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Figure 3 Module Back Pins

CH32F103C8T6/CH32F203C8T6 Test Program Pin Direct Insertion

Corresponding
. |CH32F103/CH32F203
Number | Module pins Remarks
development board
wiring pins
1 vcc 5V LCD power positive
2 GND GND LCD Power ground
LCD selection control signal, Low level
3 LCD_CS PB9 .
active
4 LCD_RST PB8 LCD reset control signal, Low level reset
LCD command / data selection control
5 LCD_RS PB7 signal
High level: data, low level: command
SPI bus write data signal(SD card and
6 SDI(MOSI) PA7
LCD screen used together)
SPI bus clock signal(SD card and LCD
7 SCK PAS
screen used together)
LCD backlight control signal (If you need
8 LED PB6 control, please connect the pins. If you
don't need control, you can skip it)
9 SDO(MISO) PA6 SPI bus read data signal (SD card and
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LCD screen used together)

Capacitive touch screen IIC bus clock
CTP_SCL PB5 signal (modules without touch screens do
not need to be connected)

Capacitor touch screen reset control signal,
CTP_RST PA10 low-level reset (modules without touch
screens do not need to be connected)
Capacitive touch screen IIC bus data signal
CTP_SDA PA9 (modules without touch screens do not
need to be connected)

Capacitor touch screen IIC bus touch
interrupt signal, when generating touch,

CTP_INT PA8 input low level to the main control (modules
without touch screens do not need to be
connected)

SD card selection control signal, low level
SD_CS NC active (without SD card function, can be

disconnected)

3. Demo Function Description
This set of sample programs includes two types of MCU programs, CH32F103C8T6
and CH32F203C8T6. Each MCU program also includes hardware SPI programs and
software SPI programs, which are located in Demo_ Under the CH32 directory, as

shown in the following figure:

Fi

BEREF - HE ~ FriErit

h | Demo_MSP3222_MSP2223_CH32F103C8T6_Hardware_SPI
. | Demo_MSP3222_MSP3223_CH32F103C8T6_Software_SPI
3 | Demo_MSP3222_MSP3223_CH32F203C8T6_Hardware_SPI
| Demo_MSP3222_MSP3223_CH32F203C8T6_Software_SPI 3
= Py n | >

The sample program includes the following test items:

A. Main interface display;
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B. Read the display screen ID and GRAM color values;
C. Simple screen swiping;
D. Drawing and filling of rectangles;
E. Draw and fill a circle;
F. Triangle drawing and filling;
G. English display;
H. Chinese display;

Image display;

J. Dynamic digital display;

K. Rotating display;

L. Capacitive touch screen (including touch buttons and handwritten lines);

Example program display direction switching instructions:

Found macro definition USE_HORIZONTAL in LCD. h, as shown in the following:

USE_HORIZONTAL //0°rotate
USE_HORIZONTAL //90°rotate
USE_HORIZONTAL //180°rotate
USE_HORIZONTAL /[270°rotate

4. Demo Usage Instructions

< 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
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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:
- EEITx=
IR |« CH32FI03EVT » EVT > PUB ~[ 4 || @sip. A

| ) EIE(E) BmE(V) TR HEEH)

ER-  GsfEh-  H#HE- > =~ 0 @
e
_-;, @ ZHR = HHA
] ¥ CH322F103 Evaluation Board Referenc... 2022/11/29 15:00
L hp CH32F103SCH.pdf 2022/9/26 10:52
< "7 CH32F103iE(S1R#HEAE. pdf 2022/11/29 14:59
||q.1] Keil.WCH32F1XX_DFP.1.[}.1.packI 2022/1/18 17:18
= v ] 1 | 3
) 4 PR
i

CH32F203C8T6’s pack:

B . U esrEreY
7z .
()R ) « CH32F0EVT » EVT > PUB  ~[ 4| = p. P

| i) FEE FEV) TR EEMH)

@R~  W@aF - g =- 0 @
& é = : fERr EIEE
14 ¥ CH32F20x Evaluation Board Referenc... 2022/11/3015:24
L “* CH32F20xSCH.pdf 2022/9/26 10:52
<3 i CH32F20x SR EE . pdf 2022/11/3015:21
‘ @l Kei. WCH32F2xx_DFP.1.0.2.pack 2022/5/24 11:03
-« I | 3

- 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
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shown in the following figure:

MHF) #REE(E) BEE(V) LR #FEEiH)
fHIR ~ V. EaFidig Stk
& FEiR
e startup_ch32f10x.Ist 2023/5/18 10:14 LST =zi%

-~

TOUCH.map 2023/5/18 10:22 MAP 3z —
TOUCH.uvguix.Administrator 2023/5/18 10:29 ADMINIST| _
TOUCH.uvoptx 2023/5/18 10:29 UVOPTX = i
‘ Iﬂ] TOUCH.uvprojx 2023/5/3 16:30 Fision5 P1

@vf| i | P

— TOUCH.uvprojx £z 558 2023/5/3 16:30
EEision5 Project v 23.3 KB

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:

5 - | 88| toucH BESN R A

NZdad| » @ | | m %
L= |_.]=main.c

B &? TOUCH
=5 USER
1 mainc _|‘

EProject @BGGKS {} Functi.. “.,,Templ...'

Build Output

compiling ch32fl0x gpio.c...
compiling ch32fl0x misc.c...
compiling ch32fl0x rcc.c...
compiling ch32fl10x spi.c...
compiling ch32f10x flash.c...
compiling ch32fl10x_usart.c...
conpiling debug.c...
linking...
Program Size: Code=19194 RO-data=9%862 ERW-data=104 ZI-data=l1g880
FromELF: creating hex file...
. . MOBJ\TOUCH.axf" - 0 Error(s), 0 Warning(s). I
Build Time Elapsed: 00:00:04

4
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< 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
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:
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Connect to ST-Link:

ONSNTIOIONE"E
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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 @ 4 2B 9 o] @™ ®mm|EEEE B opn M
12 €~ 0| 8| TempLET MR RS

Project L]

=85 TEMPLET

= USER

----- 0 HARDWARE
= O CORE

=0 Fwlib
=0 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:

Using ST-Link:

Device | Target | Output | Listing | User |c/C++ |asn ILinketilitiesl

(" Use Simulator with restrictions Settings I ro‘ Use: |ST-Link Debugger Lﬂl Settings
[~ Limit Speed to Real-Time Signum Systems JTAGjet -

J-LINK/ J-TRACE Cortex

s - ULINK Pro Cortex Debugger
[v Load Application at Startup [v" Run to main() [V LoadA NULink Debugger

Initialization File: Initializatio| SiLabs UDA Debugger
:
! | _eat | CMSIS-DAP Debugger | eo |

2 3 Models Cortex-M Debugger
Restore Debug S Settings Restore PEMicro Debugger 99
[V Breakpoints [¥ Toolbox [v BrdULINKplus Debugger
2 TIXDS Debugger Y
[v' Watch Windows & Performance Analyzer [V Watch Windows

[v Memory Display [v' System Viewer [v' Memory Display [v' System Viewer

main()

CPUDLL: Parameter: Driver DLL: Parameter:
ISARMCM3.DLL I-REMAP ISARMCM3.DLL |

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

[~ Wam if outdated Executable is loaded [~ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K | Cancel |  Defaults | Help [
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Using WCH-Link:

A4 Options for Target "TEMPLET X

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

~ Use Simulator with restrictions Settings | @ Use: |CMSIS-DAP Debugger LI

[~ Limit Speedto Real-Time Signum Systems JTAGjet -
J-LINK [ J-TRACE Cortex

S : ULINK Pro Cortex Debugger
v Load Application at Startup v Runto main() v Load'ﬁNULinkDebugger

Initialization File: Initializatio SiLabs UDA Debugger

. 00
! J ﬂl I [ cMsIS-DAP D e Debuqqer l

Restore Debug Session Settings Restore PEMicra Debugger

v Breakpoints v Toolbox v BrgYULINKplus Debugger
v F ™ v TIXDS Debugger

[v Watch Windows & Performance Analyzer [v Watch Windows
[v Memory Display [v System Viewer [v Memory Display [v System Viewer

CPUDLL: Parameter: Drriver DLL: Parameter:
ISARMCMB.DLL I—REMAP ISARMCMB.DLL |

Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCM.DLL I—pCM3 ITCM.DLL I-pCM3

[~ Warn if outdated Executable is loaded [~ Warn if outdated Executable is loaded

Manage Component Viewer Description Files ... |

[8]:4 I Cancel Defaults |

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

—SW Device
IDCODE | Device Nane | Hove

EWDIO 0x1BAOD. .. ARN Corelight SW-DP p |

—Debug Adapter
Onit:

Serial S
I S3FF71067 766485259261 651 G Automatic Dotoctic 1D CODE: I
Version: IVZ F¥: IV2J3157 ¢ Namggl C 7
S “ce §¥u|ﬁ? confiected
|7 Check wersion on sta Ldd Delet Update IE lemn: AP: |0

—Target Con

Port|SW 'l
—Clock
Req:l 4 MHz Selectecl 4 MHz

—Debug
—Cennect & Reset Options Cache Options Download Options
Jonnect : INormal LI leset: IAutodetect LI ¥ Cache Code [~ Verify Code Downlo:
|7 Beset after Conm |— Stop after Res [v Cache Memory [ Downlead to Flash

®E LR [ A (4]
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WCH-Link connection successful:

CMSIS-DAP Cortex-M Target Driver Setup X

Debug |Trace |F1ash Downloaleack |

—CMSIS-DAP - JTAG/SW Adapter —SW Device

CH CMSIS-DAP - IDCODE | Device Name | hove
meo © 0x2BA0I477  ARM CoreSightSW—DPl

I (] |
Serial No: | 0001A0000000 P
Firmware Version: IZ.0.0 '

i I CORE:
7 sw) Potfsw ]  “Sii¢cessfully con nected
¢ tanual Confie, Dewvice Marme: I
Max Clock: ITGMH hd l
ax Lloc Z Pa=s IW

Acld | Delete | Update |
—Debug
Connect & Reset Options Cache Options Download Options
Connect [Normal v | Reset |SYSRESETREQ( ¥ | [+ Cache Code [~ Verify Code Download

[ Reset after Connect [v Cache Memory [~ Download to Flash

[~ Log Debug Accesses [~ Stop after Reset

| 0K I | Cancel I

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 Dri

Debug ITrace Flash Download'

—Download Fu.nctl RaM for Alsorithm
(" Brase Full Ci [v Prozran

® Erase Sector: [v Verif rart: IOXZOOOOOOO ize: IOxlOOO
" Do not Erase |[v Reset and Fun

~Programning Algorithm

Description | Device Size | Device Type | Address Range

:art:l

Remove I

| mRw |
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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:

Add Flash Programming Algorithm An
’ S
| = ki 7 e ico L e

[1= intion
| CH32F 1xx_64 Flash B4k On-chip Flash  Device Family Package
ash Options On-chip Flas Device Family Package
AM29x128 Flash 16M Ext. Flash 16-bit  MDK Core
K3P5615UQA Dual Flash B64M Ext. Flash 32-bit  MDK Core
LPCT 8/ 30 MX25W803... 8M Ext Flash 5Pl MDK Core
LPC18mx/4 30t 525FL032 ... 4M Ext Flash 5Pl MDK Core
LPCT8xx/4 300 S25FL064 .. aMm Ext Flash SPI  MDK Core
LPC407xf8x S25FL032 SP... 4M Ext Flash 5Pl MDK Core
LPCE460x MT25QL128 5. 16M Ext Flash 5Pl MDK Core
M29WE40FB Flash aMm Ext. Flash 16-bit  MDK Core
MIMXRT 105% EcoXiP Flash 4M Ext Flash 5Pl MDK Core
RC28F640J3x Dual Flash 16M Ext Flash 32-bit  MDK Core
S29GL0O64N Dual Flash 16M Ext. Flash 32-bit  MDK Core
S529JL032H_BOT Flash 4M Ext Flash 16-bit  MDK Core
S$29JL032H_TOP Flash 4M Ext Flash 16-bit  MDK Core

Selected Flash Algaorithm File:

d\Keil_vSVARM\PACK\Keil\WCH32F Txo_DFP\1.0.0\Flash\CH32F Txo_64.FLM

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

the following figure:

Cortex-M Target

Debug |Trace Flash Downloadl
~Dowynlead Function EaM for Algorithm
LD (" Erase Full ¢ |v Progran
F3d & Brase Sector: [V Verify sart: [0¥20000000  ize: [0x1000
" Do not Erase [v Reset and Run
~Programming Algorithm
Description | Device Size | Device Tvpe | Address Range |
CH32F1xx_fd Flash Gk Grrchip Flash  OBGORGOOH — GHOOFFFFE
rart: I ize:
Add Eemove |
e || mE | smw |
[0]:4 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 Debug Peripherals Tools SVCS Window Help
||\§ﬁﬁzlﬁ\ 4 o9 o e | B R R R EE E G| @ s METIERIRE o@‘\l'\‘
[ @ e o[ a] reveer & & e

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 P
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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