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TouchGFX

Technical Introduction

This presentation is available on support.touchgfx.com



https://support.touchgfx.com/docs/resources/presentations
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Introduction




Introduction

Goal of this presentation
* Getting to know TouchGFX and the workflow of a GUI project

 Introduction of required tools
* Understanding the development steps
» Discovering the workflow

Target audience: Developers new to TouchGFX

life.augmented



Introduction

Further reading
* You will find a lot of help afterwards in the TouchGFX documentation site:

http://support.touchgfx.com/

 Slides in this presentation will refer to relevant documentation pages. Links will be
in the lower right-hand corner of the slides

« A good place to start reading following this workshop is:

Getting started — What's next



http://support.touchgfx.com/
https://support.touchgfx.com/docs/introduction/getting-started#whats-next

Introduction

TouchGFX Development

. . aa Hardware Board TouchGFX AL Ul
Mal n ACtIVItIeS: Selection Bring Up Development Development

Main components: BEsS it emtion TouchGFX AL TouchGFX

Code

Board Ul Application

* In this presentation we introduce TouchGFX tools and the TouchGFX project
development workflow

* We go deeper into the different main activities in other presentations

Ky 6
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What Is TouchGFX?



TouchGFX X-Cube Package

* TouchGFX is a GUI library delivered as a X-Cube package and consists of three
components:

X-CUBE-TOUCHGFX

TouchGF( ‘ |  sTM32CubeMx plugin

GENERATOR @ Graphic HW and SW configuration and project generation

kA ]
TouchGF X ‘ Qll TouchGFX PC tool

DESIGNER « Graphic application development and simulation

TouchGFX( i F F  TouchGFX embedded library
ENGINE @ Optimized and Hardware accelerated graphic library

"l Documentation link - What is TouchGFX ? 8
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https://support.touchgfx.com/docs/introduction/what-is-touchgfx

TouchGFX Introduction

* TouchGFX is a fast and
easy environment for developing
advanced embedded user interfaces F vt %
with high-end graphics on a wide range bt
of STM32 microcontrollers

Bird Eat Coin
Play the Bird Eat Coin game

* TouchGFX Designer offers drag-and-
drop programming with automatic C++
code generation Canvas view of a TouchGFX project in TouchGFX Designer

» Developers can add C++ user code for
additional configuration and Ul development

"l Documentation link - What is TouchGFX ? 9
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https://support.touchgfx.com/docs/introduction/what-is-touchgfx

Tools Required

To be able to create GUI projects on STM32 evaluation kits, you
need to download:

\ Y J
 TouchGFX Designer available in the X-Cube-TouchGFX TOUChGF:“
paCkage TouchGFX logo

» the TouchGFX PC tool is needed to start developing GUI prototypes
« STM32CubeProgrammer

* a free software tool for programming STM32 products. It is required in

order to flash projects on a board from the TouchGFX Designer
STM32CubeProgrammer logo

It is recommended to download ST-Link utility in addition to
STM32CubeProgrammer to flash some of the oldest projects

I<72 See the Installation Guide for help
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Documentation link - Installation 10



https://support.touchgfx.com/docs/introduction/installation
https://support.touchgfx.com/docs/introduction/installation

Tools for Custom Product Development

To create GUI projects on custom STM32-based platforms or
configure the hardware, it is required to download:

« CubeMX, a graphical tool used to configure STM32 UUUG IVIA
microcontrollers STM32CubeMX logo
* The X-Cube-TouchGFX package is installed through the Software Packs

in CubeMX. Follow the Custom Product Development section of the
documentation

Optional:

* Use your favorite IDE to execute projects on target outside of the Designer

 All application templates available within TouchGFX Designer include project files and libraries
for the toolchains STM32CubelDE, Keil uVision and IAR Embedded Workbench

"l Documentation link - Installation 11
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https://support.touchgfx.com/docs/introduction/installation/#installing-touchgfx-generator-in-cubemx
https://support.touchgfx.com/docs/introduction/installation

TouchGFX Development




TouchGFX Development

Hardware Board TouchGFX AL ]
Selection Bring Up Development Development

Main Activities:

Board

Main components: Display Intilization TouchGFX AL A TouchGFX

Code

Board Ul Application

* A TouchGFX project involves a set of activities that need to be addressed during
the development phase

* A TouchGFX project is made up of five main software and hardware components
« Each activity will generate one of the main components

"l Documentation link - Development Introduction 13
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https://support.touchgfx.com/docs/development/development-introduction#main-activities

Hardware Selection

Activity and Component: Hardware

Selection

First step is to evaluate different hardware for GUI applications
« Different STM32-based display boards can be used to evaluate and prototype

Select the hardware on which the application will run on

The selected hardware components and PCB design can influence the GUI
application.

"l Documentation link - Hardware Selection 14
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https://support.touchgfx.com/docs/development/development-introduction#hardware-selection

Board Bring Up

* Activity and Component: Board

B_nard Initialization
Bring Up Code

» This activity is a central task to enable execution of TouchGFX on the board

« The output component is a general initialization code that sets up the MCU and all
peripherals

* This step is independent of TouchGFX. It purely handles hardware setup

S7
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Documentation link - Board Bring Up 15



https://support.touchgfx.com/docs/development/development-introduction#board-bring-up

TouchGFX AL Development

« Activity and Component: TouchGRX AL

Development

 This activity is key to making the TouchGFX Engine run on top of the initialized
display board

« The output component is a software layer called TouchGFX Abstraction Layer
(AL).It enables the TouchGFX Engine to run on the board

* The main tool is the TouchGFX Generator which configures and generates most of the
TouchGFX AL code

Lys
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Documentation link - AL Development 16



https://support.touchgfx.com/docs/development/development-introduction#touchgfx-al-development

TouchGFX Ul Development

* Activity and Component: U TouchGFX

Development Ul Application

 This activity is where the User Interface code is created. This is what will make up
the visual part of the TouchGFX project

* The output component is the TouchGFX Ul App. The main tools in this activity are
TouchGFX Designer and an IDE or text editor

» TouchGFX Designer will help start the setup, design and creation of the screens of the
application. It will generate the main part of the Ul application as C++ code

"l Documentation link - Ul Development 17
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https://support.touchgfx.com/docs/development/development-introduction#ui-development

Working with an Application Template

* In TouchGFX Designer users can start from a pre-configured project by selecting
an application template of a supported STM32 based display kit

* TouchGFX Application templates are already configured for the first three
activities:
« Adisplay board

A |

ETTNT . Hardware Board TouchGFX AL ul
 Board initialization code Selection Bring Up Development Development

» TouchGFX Abstraction Layer y

Board
Initialization TouchGFX AL
Code

TouchGFX

» Users can start building their Ul

S7

. . . . 1
, Documentation link - Application Templates
life.augmented

Ul Application
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https://support.touchgfx.com/docs/development/development-introduction#application-templates

Starting a TouchGFX project




Getting started with Designer

* It is possible to start a project from

. TOUChGF:'DEsmNER x
scratch or to select from a wide range —
Of pre-made UI demos and ST k|t Create New Application Recent Applications
application templates a)
J— o S 5
D MyApplication. o
] ] D ppppppppp o
e |f the aim is to test TouchGFX or e [ m o o
develop a Ul without any hardware - =~ = S .
platform, the project can be created ( crenre [ s o
and run on the PC Simulator B 2= ©
« The simulator can be used for Ul Startup screen in TouchGFX Designer

development in parallel to the hardware
development

"l Documentation link - Designer Quick Start 20
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https://support.touchgfx.com/docs/introduction/getting-started#touchgfx-designer-quick-start

Selecting an Application Template

TouchGF>/ oesioner X
MY APPLICATIONS ONLINE APPLICATIONS
. . . Create New Application Recent Applications
I t I S p O S S I b | e to u S e p re CO n fl g u re d APPLICATION NAME APPLICATION DIRECTORY SEARCH FOR RECENT APPLICATIONS
MyTouchGFXProject C:ATouchGFXProjects n

application templates for some of ST -
display kits and partner’s platforms

» ltis possible to add custom application

templates for STM32-based platform B- B -

D FontCachingTest TGFX15

00000O0OO

Discod96Tests
Choose an Application Template
All I Emerging Display Technologi STMicroelectronics

Simulator Smart Embedded display 10.1" Smart Embedded display 10.1" Portr... Smart Embedd:
PC ETEML101002X... ETEML101002X... ETEMO43005X...
Windows FreeRTOS FreeRTOS FreeRTOS

Any — 1024 x 600 — 600 x 1024 480 x 272
STM32F746G Discovery Kit STM32F750 Discovery STM32F769I Discovery Kit STM32F769I Ev.
STM32FT46G-... STM32F750 DI... STM32F7691-DI... 4 > STM32F769I-E...
FreeRTOS FreeRTOS FreeRTOS - o FreeRTOS

480 x 272 Toucherx sl 480x 272 TOUCGFX s @ 800 x 480 ThGEX @ 800 x 480

‘,—l [ seecr M cance 3

Application Template tab selection
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Selectlng a Ul Template Setup

TouchGF!

Y APPLICATIONS ONLINE APPLICATIONS

Create New Application Recent Applications

The Graphical User Interface can be e e B
started from scratch or using pre-

Eoran (=]
: e o
configured GUI examples and demos - e‘

« The Ul examples can be used to — s :
understand the concept and functionalities B - B - B oo o
of TouchGFX Designer. They can be used b " :

as a start or as inspiration for user code

Choose a Ul Template

"—l

Ul Template tab selection 22
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Creating and Running a Project

After creating a project and entering the
main window, the user can directly run
the Ul with the simulator or on a board |
within TouchGFX Designer = —

» The simulator will not reproduce the
hardware limitations and configuration
errors

Graphs and
Pie Charts

Custom
Controls

DEMO

S7

life.augmented Flashing the project on the board from TouchGFX Designer
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Working with STM32CubelDE

Application Templates for STM32-based
Kits will use STM32CubelDE as the
preselected toolchain

« CubelDE is a free software tool used for
programming STM32 products

« Projects can be flashed on target directly
from this tool

The project's folder
has a generated STM32CubelDE project

« Opening .project or .cproject files will open
the TouchGF X project in the toolchain

S7
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sTM32 N
CubelDE

STM32CubelDE logo

Application
m .cproject
m .project
] STM32F429I1-DISCO Debug.launch
] STM32F429ZITX_FLASH.Id
) STM32F429ZITX_RAM.Id

CubelDE project path: ProjectName/STMCubelDE

Documentation link - Compiling & Flashing using IDEs 24



https://support.touchgfx.com/docs/development/ui-development/working-with-touchgfx/compiling-and-flashing
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Modifying the Ul through Code

TouchGF X Designer will generate C++ code . Users can write extending code to
create the logic behind the GUI project

» User code needs to be implemented in the /gui folder or in the identified USER
CODE sections

* As arule, TouchGFX Designer will only regenerate files within the generated
folder: the code generated is by design not allowed to restrict the user in his
process doing TouchGF X applications

« Ul templates are a good starting point to understand how to work with both
generated and user code

‘,’ Documentation link - Creating Your Own Application 26
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https://support.touchgfx.com/docs/tutorials/tutorial-02

TouchGF X Designer will generate C++ code. Users
can write extending code to create the logic behind
the GUI project

» User code needs to be implemented in the GUI
folder

 After creation, TouchGFX Designer will only
regenerate files within the generated folder

* A Ul template is a good starting point to
understand how to work with both generated and
user code

TouchGFX folder

App
assets

config
generated
gui
simulator
target
| application.config
| My TouchGFAProject_touchgfx

Generated folder of a TouchGFX
project with an application
template

‘,’ Documentation link - TouchGFX Designer Project Structure 27
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https://support.touchgfx.com/docs/development/touchgfx-hal-development/touchgfx-generator/#touchgfx-designer-project

* The assets folder is where images, text and fonts
are stored

« Assets can be manually added through this folder or
directly from TouchGFX Designer

* The App, config and simulator folders should not
be modified

* Those folders and files are configured to be able to work
with CubeMX, other toolchains and with the simulator
available in TouchGFX Designer

* The target folder is where the TouchGFXHAL,
GPIOs and the touch controller are configured

* The folder follows the same logic with generated files
and other configurable files

S7

TouchGFX folder

App
assets

config
generated
gui
simulator
target
| application.config

| My TouchGFAProject_touchgfx

TouchGFX project path:
ProjectName/TouchGFX

Documentation link - TouchGFX Designer Project Structure 28

life.augmented



https://support.touchgfx.com/docs/development/touchgfx-hal-development/touchgfx-generator/#touchgfx-designer-project

Custom Board Configuration

Hardware and MCU configuration for
STM32-based custom boards involve the
first three activities of a TouchGFX project

Hardware Board TouchGFX AL Ul
Selection Bring Up Development evelopment

CubeMX is a graphical tool that will allow
users to easily configure an MCU and

TouchGFX

generate general startup code potilll _ rson (SRS sorlicatin

* Peripherals such as external RAM will require
additional initialization code and specific drivers

 Users can set the toolchain to work within the
Project Manager's tab in CubeMX

« The ST kits application templates can be used as
inspiration to help configure a custom platform

"l Documentation link - Hardware Selection 29
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https://support.touchgfx.com/docs/development/hardware-selection/hardware-selection-introduction

Starting a Project from CubeMX

It is recommended to start a project from CubeMX only when working on a
custom hardware solution. The steps to follow to start a project from CubeMX
from scratch is explained in the Board Bring Up presentation and Documentation

It is possible to work on the GUI and the board bring up in parallel:

« one team configures the hardware and TouchGFX AL development through
CubeMX

« another team develops the GUI on TouchGFX Designer by working on the
simulator

"l Documentation link - Board Bring Up 30
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https://support.touchgfx.com/docs/resources/presentations#board-bring-up---introduction
https://support.touchgfx.com/docs/development/board-bring-up/board-introduction
https://support.touchgfx.com/docs/development/board-bring-up/board-introduction

Thank you
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http://www.st.com/trademarks

For further support and content,

you can visit the TouchGFX online
documentation
https://support.touchgfx.com

Ly
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https://support.touchgfx.com/docs/introduction/welcome/

