LCDWIKI MSP0964 STM32 Demo Instructions CR2023-MI2967

1. Introduction to Testing Platform
Development board: STM32F103C8T6, MiniSTM32, Elite STM32, Explorer STM32F4,
Apollo STM32F4/F7
MCU: STM32F103C8T6, STM32F103RCT6, STM32F103ZET6, STM32F407ZGT6,
STM32F4291GT6
Frequency: 72MHz. 72MHz. 72MHz. 168MHz. 180MHz (Corresponding to the above

MCU)

2. Pin connection instructions

This display module can be directly plugged into the STM32F103C8T6
development board (as shown in the figure below), and can only be connected to other

development boards through DuPont cables.
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Picturel. Module inline STM32F103C8T6 development board
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Figure 2 Module front pin diagram

STM32F103C8T6 Test Program Pin Direct Insertion Instructions

Corresponding
STM32F103
Number | Module pins Remarks

development

board wiring pins

1 GND GND LCD Power ground

LCD power positive(lt is recommended to
2 VCC 5V/3.3V connect to 5V. When connected to 3.3V, the
backlight brightness will be slightly dim)
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3 SCL PAS LCD SPI bus clock signal

4 SDA PA7 LCD SPI bus write data signal

5 RES PB8 LCD reset control signal, Low level reset

5 S bR LCD command / data selection control signal
High level: data, low level: command

7 CS PB9 LCD selection control signal, Low level active
LCD backlight control signal (If you need

8 BLK PB6 control, please connect the pins. If you don't
need control, you can skip it)

STM32F103RCT6 microcontroller test program wiring instructions

Corresponding to
) MiniSTM32
Number| Module Pin Remarks
development
board wiring pin
1 GND GND LCD Power ground
LCD power positive(It is recommended to
2 VCC 5V/3.3V connect to 5V. When connected to 3.3V, the
backlight brightness will be slightly dim)
3 SCL PB13 LCD SPI bus clock signal
4 SDA PB15 LCD SPI bus write data signal
5 RES PB12 LCD reset control signal, Low level reset
LCD command / data selection control signal
6 DC PB10 .
High level: data, low level: command
7 CS PB11 LCD selection control signal, Low level active
LCD backlight control signal (If you need
8 BLK PB9 control, please connect the pins. If you don't
need control, you can skip it)
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STM32F103ZET6 microcontroller test program wiring instructions

Corresponding to
_ Elite STM32
Number| Module Pin Remarks
development
board wiring pin
1 GND GND LCD Power ground
LCD power positive(It is recommended to
2 VCC 5V/3.3V connect to 5V. When connected to 3.3V, the
backlight brightness will be slightly dim)
3 SCL PB13 LCD SPI bus clock signal
4 SDA PB15 LCD SPI bus write data signal
5 RES PB12 LCD reset control signal, Low level reset
LCD command / data selection control signal
6 DC PB10 .
High level: data, low level: command
7 CS PB11 LCD selection control signal, Low level active
LCD backlight control signal (If you need
8 BLK PB9 control, please connect the pins. If you don't
need control, you can skip it)

STM32F407ZGT6 microcontroller test program wiring instructions

Corresponding to
_ |Explorer STM32F4
Number| Module Pin Remarks
development
board wiring pin
1 GND GND LCD Power ground
LCD power positive(lt is recommended to
2 vcc 5V/3.3V connect to 5V. When connected to 3.3V, the
backlight brightness will be slightly dim)
3 SCL PB3 LCD SPI bus clock signal
4 SDA PB5 LCD SPI bus write data signal
5 RES PB12 LCD reset control signal, Low level reset
6 DC PB14 LCD command / data selection control signal
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High level: data, low level: command

7 CS PB15 LCD selection control signal, Low level active
LCD backlight control signal (If you need
8 BLK PB13 control, please connect the pins. If you don't

need control, you can skip it)

STM32F4291GT6 microcontroller test program wiring instructions

Corresponding to
_ |Apollo STM32F4/F7
Number| Module Pin Remarks
development board
wiring pin

1 GND GND LCD Power ground
LCD power positive(lt is recommended to

2 VcC 5V/3.3V connect to 5V. When connected to 3.3V, the
backlight brightness will be slightly dim)

3 SCL PF7 LCD SPI bus clock signal

4 SDA PF9 LCD SPI bus write data signal

5 RES PD12 LCD reset control signal, Low level reset
LCD command / data selection control signal

6 DC PD5 .
High level: data, low level: command
LCD selection control signal, Low level

7 Cs PD11 .
active
LCD backlight control signal (If you need

8 BLK PD6 control, please connect the pins. If you don't
need control, you can skip it)

3. Demo Function Description

This testing program includes 5 MCU testing programs including STM32F103C8T6,

STM32F103RCT6, STM32F103ZET6, STM32F4072GT6, STM32F4291GT6.Each MCU

testing program includes two functions: software SPI and hardware SPI, which are

located in Demo_STM32 directory, as shown in the following figure:
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< Description of sample program content
The sample program includes the following test items:

A. Main interface display;

o8]

. Menu interface display;
. Simple screen swiping;

. Drawing and filling of rectangles;

m O O

. Draw and fill a circle;

o

Triangle drawing and filling;
. English display;
. Chinese display;

Image display;

Dynamic digital display;

. Rotating display;
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< Example program display direction switching instructions

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

USE_HORIZONTAL O //O°rotate
USE_HORIZONTAL 1 //90°rotate
USE_HORIZONTAL 2 //180°rotate

USE_HORIZONTAL 3 //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 the successful installation of the tool software, it is necessary to install
several MCU device libraries, otherwise the project cannot be established, and
compilation and download cannot be carried out. Please consult online for the
installation method of the device library.
< 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:

- : -IEI ::
@Ov‘ « Demo_MSP0964_STM32... » PROJECT » ~ |4 || 2= PROJECT P
) H&EE) &EJNV) TR FEEINH)
|- aE3ES - H=Z - FriErit e == - 1 @
= ZR =M EER Eaid) F
J\ DebugConfig 2023/10/1114:21  =2f43k
E led_test.uvguix. Administrator 2023/10/1211:46 ADMINISTRATO... 173
3 led_test.uvoptx 2023/9/19 10:47 UVOPTX =44 14
[ 19 lcd_testuvprojx | 2023/9/1910:47  EEision5 Project 18
aa HE 11 3
4 4R
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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:

¥

L4 G:\project\0.96inch_D\0.96inch_SPI_Module_ST7789_MSP0964_V1... | — | [B] |gtlm
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Edd@| @ | | | @ | = = | @ Dcs_peLay
& E e %% | qQo_Lc
Project L Q]
=% Project: lcd_test

549 QD_LCD

| CTADTIIN

| EIF’roje.:. @5-: oks | £} Func []..,';_'-'

Build Output

2@

#%% Ozing Compiler 'V5.06 update & (build 750)', folder:
Build target 'QD LCD'

", .\DUTPUT\LCD_TEST.axf" — 0 Error(s), 0 Warning(s). |
Build Time Elapsed: 00:00:01

'D:MKeil vS\RRMMNRRMCCH .

- - . e

1

--:_‘;IBuild Output _E:"'-_‘ In Files EE ser

< Download and Run Programs
The development board supports SWD download and Jlink download
Here is an introduction to Jlink download. For other download methods, please
refer to the documentation in the development board documentation package or

consult the internet.

The steps for downloading Jlink are as follows (using the STM32F103RCT6

development board as an example):
A. After the program compilation is completed, proceed with the program download.
First, connect JTAG to the computer and development board, click on the magic

wand icon ->Debug ->drop-down menu, and select J-LINK/J-TRACE Cortex,

as shown in the following figure:
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A E\project\3 2inch\QDtech 3:2inch.ILI9341_SPIV1.0\2-STM3 2N STM32_Demo_STM32F103RCT6_Hardware_SPNUSER\TOUCH.uvproj - pVision | = = | 32

mimimmmwwrmsvcsmm

B. Click on Settings again, set ort to SW and Max to 2MHz, as shown in the following:

NSE@| 2 @9 o] <o |®nnn|EFEELEO dyms Flasr @le & e&F)
S EE | 98 targeta E]Elﬁ%.’.
Project 2@ £] mainc v X
& i Target 1 ; Tare = w - R T 7 =
e Options for Target ‘Target 1 = e o X
- @ main.c Device | Target | Output | Listing| User |c/c++ |asa |unkmumes| VCCHE R
o Btestc € ‘Use Simator Setings || @ Use W‘ Setings |
#-@GuLc [~ Limit Speedto Real-Time [
& [3] delay.c }
Drop-down menu selection
& [ system_stm32f}| ¥ Load Application at Startup [¥ Run to main() [¥ Load Application at Startup [¥ Runto main)
& &3 HARDWARE Initialization File Initialization File
& [ key.c Edit I Edit
& Blcdc I e I s |
@ B myiic.c Restore Debug Session Settings Restore Debug Session Seftings =
@ [# 24cxx.c [ Breakpoints [V Toolbox [ Breakpoints [ Toolbox
e axraRRERARS
&-[3 touch.c [¥ Watch Windows & Performance Analyzer [¥ Watch Windows
1 CORE [¥ Memory Display [v System Viewer [¥ Memory Display [v System Viewer
@1 FWLib
. 1 CPUDLL: Parameter. Driver DLL: Parameter
[ Project| @ scots | () Func. ISARMCMBDLL I~REMAP ISARMCMJDLL [
Build Output '
Dialog DLL: Parameter. Dialog DLL Parameter.
|DCM.DLL I~pCM3 ITCMDLL |1>cm

r-——— — —— 1 al
3 EAproject\3.2inch\QDtech_3.2inch_ILI9341_SPI_V1.0\2-STM32 55425\ STM32_Demo_STM32F103RCT6_Hardware_SPIUSER\TO j - uvision =1 | X
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NBA@| 2 @9 | =w|®B AR EEEED dayms Flae@le o5 e&|[F
S8 8] Target FEa=ev@
Project @ @ main.c v X
5.3 Target 1 } -, — i T | T
= & UseR 1 optofg for Tt o™ ) e Seeses |
@ main.c Device | Target| Output | Listing|User |c/C+ |asa | Linker[Debug Jutilities| VCoH 3
@ Dtestc  Use Simulator Setings || & Use: [J-LINK/J-TRACE Cortex <[ setings
@ B GULe ) ) —l l —';l o
iz [~ Limit Speed to Real-Time =
& (3 delay.c — —
@ [ system_stm32f1{ Cortex JLink/JTrace Target Driver Setup s s  ——— e — . X
= &3 HARDWARE
& B key.c Debug |Trnce | Flash Download| o
&3 led.c J-Link / J-Trace Adapter S¥ Device
[l & [& myiic.c sN:  [308621590 - IDCODE |
@ [@ 2400c Device]  J-Link RN SVDI(| @ 0x1BAO. ...
@ [@ touch.c B : [V8.00 ai1[ v4. 808
M CORE F¥ : [I-Link AR V8 compiled }
@ (3 FWLib ; Ry -~ )
ort: ax Autonat
S¥ v 2MHz v € Nanual Configurati
Auto Clk| | aad | pelere|
| Build Output
I
Connect & Reset Options 3 Cache Options Download Options
Jonnect: [Normal v| leset: |[Normal 'l [v Cache Code [~ Verify Code Domlo;‘
ll T s T [¥ Cache Memory [~ Download to Flash

C. Select the microcontroller model, click on the magic wand icon ->Device ->select

the STM32F103RC microcontroller model, as shown in the following figure:
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%) E:\project\3.2inch\QDtech_3.2inch_lL|9341_SPI_V1.0\2-STM32ﬂm\STM32_Demo_STM32F103RCT6_Hardware_SPl\USER\TOUCH.uv;oj - pVision ’5@,,, X

"

)| File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
=2 K- I Al | | & mom m|EE | @ delayms B_ﬂf]@.‘. O‘]@I'\
SEHe ?|B|Targetl E]@ﬁ%"ﬂ‘
| Project o main.c v X
S —
2 , - LR B | -
= idTarget 1 Options for Target 'Target 1' ot X I
&3 USER - - -
[ main.c [Bevice]Tareet |output | Listing|User |c/c++ |Asn | Linker|Debug |Utilities|
L - 3] test.c
A GULc lDevlce Database ;] -
@[3 delay.c Vendor:  STMicroelectronics Software Pack =
12 system_stm32f10x.c Device: STM32F103RC Pack |Keil STM32F1xx_DFP.1.04
= 21 I-g\:eDy\ACIARE Toolset ARM URL  http://www. keil. con/pack/ |
& Hled.c Search: l 3
W @[3 myiic.c = '
IE:
i % ‘240(:( STM32F103RC ;J STMicroelectronics' STM32 F1 series of mainstream MCUs covers the - oo "
#- |4 touch.c needs of a large variety of applications in the industrial, medical and
&1 CORE a STM32F103RD consumer markets. High performance with first-class peripherals and low-
56 i STM32F103RE ipower, low-voltage operation is paired with a high level of integration at
& FWLib a Selerk i ach accessible prices with a simple architecture and easy-to-use tools.
STM32F103RF model Typl:al apphcauons include motor drives and application control, medical e
@ STM32F103RG industrial i PLCs, inverters, printers,
[El Project 08:: ks | {} Funct. p < @ STM32F103T4 and scanners, alarm systems, video intercom, HVAC and home audio »
=
!/8uild Output @ sTM32F103T6 P . @
I 8 $TM32r10378 1 Toses B
L @ STM32F103TB ;g:,’m qu:)drwo (incremental) encoder input
' @ sTM32F103v8 i
— 2 | -

D. Select the flash model (if selected, please ignore it), click

KA E:\project\3.2inch\Q Il 3, F\STM3.
File Edt View Project Flash Debug Peripherals Tools SVCS Window Help

Utilities>Settings>Add>select STM32F10x High density Flash ->Add, as

shown in the following figure:

ToY

Configure Flash Menu Command
(® Use Target Driver for Flash Programming

p
— Use Debug Driver — IWI

VG H@] 4 @0 o] o [ BB R R ]S ceayms Fas@le o e
S (8 @ L] 8] rarget FEezeve A YV e
Project 28 (2] maine v x
[ Options for Target ‘Target 1' r .- - : . : : :_T!! " X A
Device | Target | Output | Listing| User |c/C++ |Asm | Linker|Debug g%&u%fﬁﬁﬁﬁﬂﬂﬁ\mcﬁ o

[v Use Debug Driver

Add Flash Programming Algorithm

Cortex JLink/JTrace Target [)jiver Setup

Debug ]Tracg Flash Domlond'
[ Download Function RAN for Al

~Programning Algorithm - C

(" Erase Full Cl [v Program
ﬁ @ Erase Sector: [v Verify :art: [&‘
(" Do not Erase [ Reset and Run ‘

Device Size I Device Type

STM32F10x High-dens.. 512k On-chip Flash 0§

art: r
I Add I m

Flash Size

Device Type | Origin

OH'ChIp Flash  Device Family Package

LPC18x0y43xx SZSFL032 Ext Flash SPI MDKCore
RC28F640J3x Dual Flash 16M Ext Flash 32-bit MDK Core

S29GLO64N Dual Flash 16M  ExtFlash32bit MDKCore Select this model flash

|d\,KelI_vS\ARM\PACK\KaiI\STM&Flxx_DFP\l 04\Flash\STM32F10x_512FLM

I Add I Cancel

e -

E. After setting up both JTAG and flash, the program can be downloaded. Download
the program, click the download button, and download the hex file to the
development board. If the prompt "Programming Done. Verify OK." appears, it
indicates successful download, as shown in the following figure:
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B E:\project\3.2inch\QDtech_3.2inch_ILI9341_SPIV1.0\2-STM32A:L24A\STM32_Demo_STM32F103RCT6_Hardwar... = (= 3¢

|
‘ L

File Edit | View | Project Flash Debug Peripherals Tools SVCS Window Help
JNSEdd| s @9 o | ™ 2™ EE ]| D deayms Flari@le &
‘S B8 e [8] targenn EIESN =R
i i dicktodowniosd__© B [£] mainc — il
=3 Target 1 - 36 | //SDI(MOSI) ---#EPB1S //SPIEREHIE -l
& 5 USER P 37 | //scK ---$PB13 //SPIELRFTH{ES ‘
B mainc ‘ 38 | //1ED —-#PRY //WHEMIES (METF &%) WA |
[ test.c 39 | //SDO(MISO) ---#EPB14 //SPIiZ(ES WML I A
’ = 40
a6uLe a1 /s L
R defoy:c 2 |/ FERMARERRESTENR, NI EE E
(3 system_stm32f10xc |4 43 | //T_CIK ——-EpCO //AbHRSPIE LBETE i
565 HARDWARE 44 | //T_Cs -—-$EpPC13 //MpBIckH %
@~ [A key.c 45 | //T_DIN -—-#2PC3 //AESPIELREAN
&3 led.c 46 | //T_DO -—-8gpC2 //MbEsSPI S L EH
w3 mwiie ¢ X 47 | //T_IRQ ---#Epcl //MBEEPHIES -
EProject oscoks {} Funct... n.,w'er“p._ « i | » |
Build Output - 1@
rase ne. °
::z:;";;’.‘q Done: <=3 download successful @m
lication running ... =
< 11 P | » .
* JLink Info: ETM fitted. J-LINK /J-TRACE Cc _

— e —— ———— =il
kA E:\project\3.2inch\QDtech_3.2inch_IL19341_SPLV1.0\2-STM32Ri#2R\STM32_Demo_STM32F103RCT6_Hardware_SPUSER\T.. =N
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

F. After the program is successfully downloaded, if the module does not respond, you

need to press the reset button or power off and restart to run normally. If you want

the program to automatically run after successful download, you need to press the
following settings:

Click on the magic wand icon ->Utilities ->Settings ->check Reset and run, as

shown in the following figure:

|

[Nasda: oaEe | % m | FEFEE RO deayms Flasale el
S B A el B8 Target1 ﬁ%"?’i
i W D e v x
= i3 Target 1| g Opti Tt ™ & = [ 5 TRTEw T x =
2 arlg.lSER Options for Target '!ugeth o - oy i - AP SAG
@ [@mal| Device|Target|output|Listing|User |C/C++ |Asn | Linker|Debug =#eT
o-tes Configure Flash Menu C d
& @6 a——
& @ d @ Use Target Driver for Flash Programming [v Use Debug Driver .
&- (& sys| ~Use Debug Driver — [¥ Update Target before Debugging
=-£3 HARD! |
Cortex JLink/JTrace Target Driver Setup - __._ - [ = |

Erase Done.
Programming
\ Verify OK.

Application

Debug | Trace Flash Dovnload|

Download Function ~RAN for Algorithm
’( ! C Erase Full CI [ Program T
@ Erase Sector: [V V. :art: [0x20000000  ize: [0x0800

[ € Do not Erase

~Programming Algorithm

| Device Size | Device Type | Address Range »
STN32F10x High-dens... 512k On-chip Flash  08000000H - OB80TFFFFH
8
=

4 [

cavts | tma |
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G. If the display module displays characters and graphics normally, it indicates that
the program has run successfully.
NOTE:
A. When downloading the program, if the following error occurs, it indicates that the

JTAG setting is incorrect. Please follow step B to set it:

g N

JLink - Cortex-M Error XS JLink - Cortex-M Error S

t@! No JLink Device found Q‘ No Cortex-M SW Device Found

W _ me |

JLINK is connected to the computer, but

JLINK is not connected to the computer not d to the d . board

B. If the following error occurs, it indicates that the flash setting is incorrect. Please

follow step D to set it:

s Y
pVision PX4

J.\ Error: Flash Download failed - "Cortex-M3"

_ m= |
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