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Enabling high-end user experience in embedded devices
Smarter and richer devices requiring Advanced Graphic User Interfaces




STM32 Graphics Offering

Enabling Enhanced User Experience in Embedded Devices




Advanced Graphics STM32 Portfolio
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STM32 Portfolio

15 Product Series / More than 50 Product Lines

' Cortex®-MO / / / / / Cortex®-M7 ! Dual Cortex®-A7

; , ®. ; ®. ; ®. ®. ; !
arm . Cortex®-Mo+ ! Cortex®-M3 ; Cortex®-M4 / Cortex®-M33 Cortex®-M7 ) Cortex®M4 | Cortex®-M4
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STM32 Portfolio =

15 Product Series / More than 50 Product Lines

1

STM32 ™
WB

/ Cortex®-M7 ! Dual Cortex®-A7

/ Cortex®MO0 o : o ® ® ; ;
arm . Cortex®-Mo+ ! Cortex®-M3 ;| Cortex®-M4 / Cortex®-M33/  Cortex®-M7 Cortex®M4 ! Cortex®-M4
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STM32 Graphics Feature Matrix

Device Core Flash Display Chrom-ART | Other
Controller Optimization

STM32H7x7

STM32H7x5

STM32H7x3
STM32H750

STM32F7
Advanced

STM32F750
STM32F469
STM32F429
STM32F427
STM32L4+

STM32L496

M7 @ 480MHz
M4 @ 240MHz

M7 @ 480MHz
M4 @ 240MHz

M7 @ 480MHz
M7 @ 480MHz
M7 @ 216MHz

M7 @ 216MHz
M4 @ 180MHz
M4 @ 180MHz
M4 @ 180MHz
M4 @ 120MHz
M4 @ 80MHz

1MB to 2MB

1MB to 2MB

1MB to 2MB
128KB
1MB to 2MB

64KB

512KB to 2MB
512KB to 2MB
1MB to 2MB
1MB to 2MB
512KB to 1MB

1MB

1MB
1MB
320KB to 512KB

320KB
384KB
256KB
256KB
640KB
320KB

TFT, DSI

TFT

TFT
TFT
TFT*, DSI*

TFT
TFT, DSI
TFT

TFT*, DSI*
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JPEG

JPEG

JPEG
JPEG
JPEG*
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- DMA2D - 2D Image Copy

+ Mem-to-mem DMA transfer with programmable
rectangle area

 Alpha Blender
* per-object alpha
+ per-pixel alpha
* Pixel Format convertor

 Input/output: ARGB8888 / RGB888 / RGB565
/ ARGB1555 / ARGB4444

* Input-only: A4 /A8 alpha bitmap for glyphs, L8
for 256 colors CLUT

Lys
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2-10% CPU load with Chrom-ART™
80-100% without



STM32 Chrom-GRC™ g

Chrom-GRC™ for Memory Optimization

Chrom-GRC™

« Graphic Resource Cutter for non-square displays
* No modification or special management at SW level
=» Saving up to 20% of RAM footprint for framebuffer

* For 360x360 round display
 @16bpp ~205kBytes (vs.253kBytes)
 @24bpp ~307kBytes (vs.380kBytes)

NN

¥
r

\ Q
N * For 400x400 round display
Saved Memory « @16bpp: 250kBytes (vs.312kBytes)

* @24bpp: 372kBytes (vs.469kBytes)
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STM32 JPEG Codec

HW JPEG accelerator
» Fast and simple hardware JPEG compression and decompression

« Full management of JPEG headers Frame
» Supporting motion JPEG videos ire
=»Saving CPU load for MJPEG management 8 fps ( x2.50
=»Enhancing branding and user experience faster
=>Branding animations at startup l
=>End-product embedded tutorials STM32 E769] S22 F760)
at 200 MHz at 200 MHz
SW JPEG HW JPEG

Lys
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STM32 Display Interfaces
I,

* Intel 8080 and Motorola 6800 LCD interfaces for small resolutions

STM32

F Displa
Erame™ chom- M b

Frame

ART
buffer 1 buffer 2

* TFT controller for medium resolutions (up to XGA) and new generation MiP low power displays

SDRAM
Frame Frame =
buffer 1 buffer 1 rom- Display

Frame Frame
buffer 2 buffer 2

« MIPI-DSI interface for medium resolutions, high pixel density GUI, mainly consumer today

STM32 STM32
Frame
buffer 1 Display Frame Chrom-

Chrom- buffer 1 ART
Frame ART

buffer 2

Display

Lys
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STM32 Graphics Software and Tools
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Free State-of-the-art

Graphic Software and Tools

13

« New price point

Advarced Graphwe
« Flash kept to the essentol

«  CubeMX Graphic Selector e
Masght 272 Paxs ‘_’—l-
« Select your STM32 based on e 480 P o |
+ Display resolution uply etace N .

«  Color depth

* Memory interfaces e
- Expected performance friema Syncvonas PSRAM 16 o
Periphe al

* CubeMX Graphic Simulator

» Fine tune your architecture and configuration | ==~ L pm—s
« Simulate expected performance based on your choices - )

Flash - 128-0 ine (Graphec 0276 Memary IoCiBon
~ Flash - 128-0 ine (Graphic odject memory location)
LTDC configuration

LTDC State Drsadie LTDC contguraton
LTDC State
QuadSP! (Odyedt locaton
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TouchGFX Graphics Framework

Now Part of the STM32 Ecosystem

TouchGFX is a software framework written in C++ that
unlocks the graphical user interface of STM32
hardware.

The technology lets you create high-end GUIs that
fully live up to today’s smartphone standards at a
fraction of the cost.

TouchGFX is integrated with the STM32Cube
ecosystem.

TouchGFX is FREE with STM32!

Ly =
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TouchGFX Graphics Framework

Unbeatable GUI Performance on STM32

TOUChGF:( Maximum Performance

The TouchGFX technology enables you to
‘ achieve the highest level of smartphone GUI
performance on STM32 devices

Create Anything

G@ The structure and flexibility of TouchGFX
57 | TouehGe {?} i::t} gives the Developer control to easily create
{33{:} @ unique Ul designs
TouchGFX( Easy to Use
TouchGFX combines a WYSIWYG designer,
TouchGFX Designer TouchGFX Engine auto cpc_le generation _ar_lgl a PC-simulator with
Graphic development PC tool Embedded graphic library the efficiency and flexibility of the C++

language

Ly TouchGFX



TouchGFX Designer

From Idea to Prototype

A simple drag n’ drop approach combined with ready-to-use high quality sample /l" LA o~
graphics enable you to create stunning prototypes in minutes with no need for 1=t
advanced design and programming skills or TouchGFX knowledge. 1
. [
o—-s 6=
From Prototype to Product <UN ON TARGET

TouchGFX Designer supports you throughout your entire Ul project by
simplifying the process of creating the visual design and layout of your screens
and custom controls. Your TouchGFX application code is automatically updated
with the changes done in the Designer.

Lys
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TouchGFX Designer

Accelerates GUI Creation - No Programming Skills Needed for Prototyping

« Structure: TouchGFX Designer lets you create
. multiple screens while providing a clear view of
ST screen content.

« Widgets: Wide selection of widgets like Swipe
container, Scrollable list etc.

* Interactions: Add dynamic interactions to create
a user-friendly application.

 Custom Container: Create custom reusable
controls for your application

« Text Handling: Multiple alphabets and scripts,
such as Latin, Cyrillic, Arabic, Chinese, and
Japanese.

v
Lys TouchGF



TouchGFX Code Generation

Realization of any GUI design made easy

« TouchGFX Designer generates and maintains
performant C++ code

 Flexible software architecture makes the developer
able to easily add his own code

- Developer can use preferred IDE

7 TouchGFX(



TouchGFX Engine

Optimized for STM32 Hardware Resources and Acceleration

Optimized for Minimum MCU Load

and Memory Foot Print

Compile and Run time Analysis
Utilization of STM32 hardware acceleration

Advanced Rendering Algorithms
. - Optimized visible surface determination algorithm
and customized invalidation techniques minimize the
number of drawn pixels

Advanced Graphical Objects

Draw lines, circles, custom shapes, and graphics, or
apply scaling and 3D rotation to images at runtime
with highly optimized and memory efficient widgets

TouchGF X




TouchGFX Framework

Optimized for Memory Resources

* Internal RAM for Library: 11-35 kB * Internal/External Flash for Library: 21-221 kB

- 10-20 KB for Framework data structures and ° 20kB (framework) _
GUI task stack + 1-200 kB (screen definitions, GUI logic)

« 1-15 KB for Widgets used by the Screens
J y * Internal/External Flash for Assets:

- Internal/External RAM for Framebuffers: * Depends on the total size of the graphical
- Memory usage depends on display resolution, elements, typically 1-20 MB
color depth and the number of framebuffers
(1,2 or 3)

«  Example: 480x272, 16 bit color, 2
framebuffers: 480x272 x 2 bytes x 2 = 520 KB

Ly TouchGFX



TouchGFX Application Components

Software Layers — Low-Level Application Templates available for all STM32 display kits

» TEXT

» GRAPHICS
APPLICATION » FONTS

» CODE

» LAYOUT

T CubeMX Generates From Cube
» RENDERING
» EVENT HANDLING
» TIMING
SELECT SELECT SELECT
0S PACKAGE BOARD PACKAGE DRIVER PACKAGE

0S PACKAGE

>

OSAL HAL

05 PACKAGE

Ly TouchGF



TouchGFX Framework

Model-View-Presenter Software Architecture

( N

* Logic separated from graphics

9
L . Presenter &
«  Communication with control system

separated from logic and graphics

. J

* Reuse of code

- Easy to test independently Update State User Update
Change Event

4 )

)

Main Application Model

j

(
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Reference Designs and Support
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STM32 Discovery Boards
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32F429IDISCO 32F469IDISCO 32F746GDISCO 32F769IDISCO 32L4R9IDISCOVERY 32F750GDISC

STM32F429 STM32F469 STM32F746 STM32F769 STM32L4R9 STM32F750

320x240 800x480 480x272 800x480 390x390 480x272

QVGALCD WVGALCD WQVGALCD WVGALCD AMOLED WQVGALCD

64 MBits SDRAM 128 MBits SDRAM 64 MBits SDRAM 128 Mbits SDRAM 16 Mbits PSRAM 64 MBits SDRAM
128 Mbit QSPI Flash 128 Mbit QSPI Flash 512 Mbit QSPI Flash 512 Mbit OctoSPI Flash 128 Mbit QSPI Flash

"’ Arduino Uno Arduino Uno Arduino Uno Arduino Uno Arduino Uno
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b STM32 Evaluation Boards
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STM32429I

I

= =¥

-EVAL  STM32439I-EVAL STM32469I1-EVAL STM32756G-EVAL STM32769G-EVAL STM32743I-EVAL

« STM32FE429 « STM32F439 « STM32F469 + STM32F756 « STM32F769 * STM32F769

- 480x272 WQVGALCD *640x480 VGA LCD * 800x480 WVGA LCD *+ 640x480 VGA LCD + 800x480 WVGA LCD * 800x480 WVGALCD

« 256 MB SDRAM « 256 MB SDRAM * 256 MB SDRAM + 256 MB SDRAM « 256 MB SDRAM * 256 MB SDRAM

« 128 MB NOR Elash « 128 MB NOR Flash 128 MB NOR Flash + 128 MB NOR Flash « 128 MB NOR Flash 128 MB NOR Flash
512 MB QSPI Flash + 512 MB QSPI Flash 512 MB QSPI Flash * 512 MB QSPI Flash

Lys TouchGFX



TouchGF}! vesioner

Choose a Ul Template ¢ .

All Examples Demos Matching Ul Templates
Animatedimage Example 0 Line and Circle Example Q Pool Demo O Progressindicato|
by STMicroelectronics (v1.1.0) by STMicroelectronics (v1.1.0) by STMicroelectronics (v1.1.0) by STMicroelectronics (v1.1j

Pool Lights Pool Temperature

e & G
AAA

7T

Text Example 0 TextureMapper Example TouchGFX Demo 1 o TouchGFX Demo|

by STMicroelectronics (v1.1.0) by STMicroelectronics (v1.1.0) by STMicroelectronics (v1.1.0)

@
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Getting Started with TouchGFX on STM32

Starting your Graphics Project with TouchGFX

1. Fast TouchGFX evaluation and graphic prototyping

- Start with TouchGFX Designer - available as standalone package on ST.com

2. Prototyping and development of GUI as part of complete application

« Start from Cube MX
1. Install TouchGFX from your Cube package
2. Configure your project in CubeMX using the “Graphic Selector”
3. Launch TouchGFX from CubeMX

4. Interoperability allows TouchGFX and CubeMX to share single project environment

Ly TouchGFX


https://www.st.com/content/st_com/en/products/development-tools/software-development-tools/stm32-software-development-tools/stm32-configurators-and-code-generators/touchgfxdesigner.html

= STM32 TouchGFX Online Resources

STM32 MCUS > STM32 GRAPHIC SOLUTIONS

TO U C h G F)( Sign in TouchGFX

HELP CENTER

This is where you can ask specific technical questions and get answers.

- Visit the Communities Page to join Groups for more interaction, collaboration and updates on products, applications and programs

DISCUSSIONS

R : v “
2 9

Does CubeMX 5.0.0 Ready to Build a TouchGFX Project?

STM32G utions - Zhi Pang - November 23, 2018 at 4:14 AN @139 0 M6
Followers Posts
. Missing files when Touchgfx application created with STM32CubeMX v5.0
. . STM32 MCUs * vin perl 543244573442413E12 + 16h ago LO BRI N AR 11 Members Are Discussing This Topic
Getting Started Knowledge Base STM32 GUI Offer Community

REPOST: Controlling LEDs on STM32F768 discovery board
T zaard PETERSEN « 17h ago @14 [

Laurent VERA
TFT LCD drivers for TouchGFX? 9

STM32 MCU! 111,542 550476E12 « N 7,2018a

Learn the basics of Visit ST.com

TouchGFX

Discover helpful articles

ih

Get help and help others Knowledgeable People

FX + Anders Ned

rup MIKKELSEN

Any news related to integration of TouchGFX in the current ST portfolio?

2018 at 12:10 P @ Answered @49 iy ( [
Zhi Pang
1

Are we going to get TouchGFX for free?

STM32 MCUs + Grozea.lon

STMI32 MCUs + Carl Farrington - July 25, 2018 at 9:36 PM Answered 232 3 @3 )
R ! o @ - “ Helpful Tips
1. Click the Follow butten above to add this Q&A Topic

Is TouchGFX is now free for the ST micro controllers? to your personal feed.

STH CUs + smitsparky e 1t 3:46 Al ©7 2 @0 2. Use the filter buttons at left and right to refine your
” view

Ethernet with TouchGFX and LwIP on STM32F769I

. - . : N . N DISCUSSIONS

STW32 MCUs - Jean Berthelot - Navemnber 22, 2017 at 2:34 P ©@28B 40 @2

TouchGFX Help Center ST Community Forum

) /4
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Extended Graphics Ecosystem
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Extended Graphics Ecosystem

GUI Development Service Partners

TouchGFX Implementer Services

- Extended Support
« Porting

L’? m OEKTOS  EIMBEDDED PARTNERS

BRESSLERGROUP

« Application Development

* Onsite Development

« Training

- Hardware Development
* Full Turnkey Solutions

- Electronic Manufacturing

- User Experience
» Graphic Design

i Wave

Embedding Intelligence

HEmM
m=
(0]

INFORMATICS

»
O
m
~

EELELRE

’ PsiControl

SDATAWAY

Learn more at www.touchgfx.com/resources/implementer-services

Lys
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T Extended Graphics Ecosystem

Display and Modules Providers

EDT _ Smart Embedded DlSpIay METrsgzlissxl:;:PLAv TECHNOLOGIES CORP.
Modules
(6] ECOWASH - TIME: 3:10
« For prototyping and production |
- Display sizes: ( )@ >
+ 4.3" 480x272 - Ty
« 7.0" 800x480 = P

- 10.1" 1024x600
« All based on STM32F746
« Supported in TouchGFX Designer @ srartmbeddea:

More information:
http://www.edtc.com/sb_readmore.php?id=3
* Video:
m https://www.youtube.com/watch?v=mnShrk3nqCM

TouchGF(



http://www.edtc.com/sb_readmore.php?id=3
https://www.youtube.com/watch?v=mnShrk3nqCM

Get Started Today with TouchGFX on STM32

TouchGF:{ oesioner

SET DATE MCU LOAD: 12%

2017
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