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TRENDS IN LOW-RESOURCE TECHNIQUES

= More Products Include Graphical Uls

» Consumer goods are becoming smarter and a growing number are boasting complex user interfaces
* As new solutions evolve and advance, so does the need for high performance and power-efficiency

Hardware and Software Challenges

« External memories routing requires advanced skills and knowledge also as a layout design of PCB
» Configuring software and developing special drivers makes a high demands on developers

Resources Reduction

» Using internal RAM and optimizing graphics assets in application reduces BOM cost and PCB size
* No external memory consumpts no power, there is high energy reduction in final application




NXP MCUS OPTIMIZED FOR GRAPHICAL INTERFACES

i.MX RT106x i.MX RT116x/7x
Cortex-M7

1MB SRAM + 4MB Flash on RT1064
8/16-bit EMI (SDRAM/SRAM)
LCD Interface and 2D acceleration

Cortex-M7 up to 1GHz + M4 400MHz
2MB SRAM
8/16/32-bit EMI (SDRAM/SRAM)

. G-LCD Interface, RGB I/F, MIPI-DSI,
i.MX RT104x/5x MIPI-CSI
Cortex-M7 2D Acceleration, OpenVG, VGLite
512KB SRAM
8/16-bit EMI (SDRAM/SRAM)
LCD Interface and 2D acceleration

High Performance
MCU

LPC546xx
Cortex-M4
200KB SRAM, 512KB Flash
Up to 32-bit EMI
LCD Interface

LPC540xx/S0xx
Cortex-M4
360KB SRAM
Up to 32-bit EMI
LCD Interface

Mainstream MCU

MCX N94/54
Cortex-M33
512 kB RAM, 2 MB Flash (2 x 1MB)
FLEXIO and SPI display

LPC5500
Cortex-M33
Up to 320KB SRAM, 640KB Flash
Flexcomm can be selected to be SPI

Power Optimized
MCU

v

Entry Level Ul

- Advanced Ul



High Performance

Mainstream

Entry

Core

i.MX RT1170 Loty 2l

Cortex-M4

iMxRT1160 GOttt and
Cortex-M33

i.MX RT500 and Fusion F1

DSP

i.MX RT106x Cortex-M7
i.MX RT104x/5x Cortex-M7
LPC546xx Cortex-M4
LPC54S/540xx Cortex-M4
LPC55S69 Cortex-M33
MCX N Cortex-M33

Frequency

1 GHz / 400
MHz

600 MHz / 240
MHz

275 MHz / 275
MHz

600 MHz

600 MHz

220 MHz

180 MHz

150 MHz

150 MHz

Memory

2 MB SRAM
2x Quad/Octal Mem Interface
8/16/32-bit EMI

1 MB SRAM
2x Quad Mem Interface
8/16/32-bit EMI

5 MB SRAM
2x Quad/Octal Mem Interface

512 KB SRAM
8/16-bit EMI

512 KB SRAM
8/16-bit EMI

512 KB Flash, 200 KB RAM
Up to 32-bit EMI

360 KB RAM
Up to 32-bit EMI

320 KB RAM, 640 KB Flash

512 KB RAM, 2 MB Flash

Note: - LCDIF, eLCDIF, and LCDIFv2 include parallel RGB display interface.

- This is not a comprehensive list of NXP microcontrollers capable of supporting GUI applications

Graphics Acceleration

RECOMMENDED NXP MCU FAMILIES FOR GRAPHICAL USER INTERFACES

Display Interface /
Controller

MIPI-DSI

MIPI-DSI

MIPI-DSI

SPI

SPI or
8080 parallel with FlexIO

Resolutions

Up to WXGA
1366x768

Up to WXGA
1366x768

Up to XGA
1024x768

Up to WXGA
1366x768

Up to WXGA
1366x768

Up to XGA
1024x768

Up to XGA
1024x768

Up to FWVGA
854x480

Up to FWVGA
854x480
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Simplity Your GUI
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About Embedded Wizard

GUI Triangle of Tension

The Big Five — What impacts the memory consumption of GUIs most?
Demo on i.MXRT1064 EVK

Missing Links: Download Resources & Contact

Q&A
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About Embedded Wizard

B Embedded Wizard by TARA Systems is an independent GU| solution
B GUI development and instant prototyping tool

B Follows a code generation model — not just a pure graphics library or
runtime interpreter

B MCU and MPU type target hardware

B Evolved over 25 years — company has a strong engineering
background in embedded systems

B No external dependencies, open source or other 39 party stacks

W Customers worldwide, >500 Mio. devices deployed using Embedded
Wizard technology

M Embedded
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Benefits for NXP MCUs & MPUs

Full-featured IDE to develop HMIs (incl. prototyping, debugging, profiling)

£2) Utilizing available GPUs to achieve high FPS with low CPU load (e.g. PxP, OpenGL, ...)

Smartphone-like GUls with high-performance animations and transitions

</> Generation of pure ANSI C source code with no further dependencies

Ly Very low RAM and flash footprint
f@} HMIs run even on bare metal or with any (RT)OS

@ Reasonable business model - no royalty fees per device!

M Embedded
V4l Wizard




GUI Triangle of Tension

Memory
Consumption

Performance
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The Big Five — What impacts the memory consumption of GUls most?

B 1. Framebuffer concepts

e N [ mmmm————— i :""""""""""'""ﬂ:
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: Framebuffer i : Backbuffer Frontbuffer i E Framebuffer : i GRAM i
(synchronized) Single-Buffer Double-Buffer external Display-Controller w/ GRAM
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The Big Five — What impacts the memory consumption of GUIls most?

B 2. Used Color Formats

sm Protatype Application:Application - O

Every Ul application can be generated for
different color formats!

www.embedded-wizard.de

4 Bytes/Pixel

Embedded
74l Wizard

sm Protatype Application:Application - O

Every Ul application can be generated for
different color formats!

www.embedded-wizard.de

2 Bytes/Pixel

sl Prototype Application::Application - ]

Every Ul application can be generated for
different color formats!

www.embedded-wizard.de

1 Byte/Pixel
+ CLUT



The Big Five — What impacts the memory consumption of GUIls most?

B 3. Bitmaps . et
m Compressed vs Direct Access
B Rasterized bitmaps vs vector graphics

B Reduced Color Formats (dithering)

ugehcedlebiediom )
NeedleMedium, Default, EW_DRIVER )
x )

. teaugeeedlevedium, Default )

o

GaugeNeedlemediun, Default )

widgetsetcaugeneedlemediun )
WidgetsetGaugeNeedletedium, Default )
uidgetsetGaugeNeedlenadium )
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The Big Five — What impacts the memory consumption of GUls most?

B 4. Fonts
B Pre-Rendered Bitmap Glyphs vs Truelype Font Engine
B Font Ranges & Quality

F FontMame Segoe UI

b Height 32

b HeightMode Compatible

b ltalic false

b Kerning true

b Quality High

P Ranges BT =GN EE SR LT L
» RowDistance

W Embedded
28 Wizard 9



The Big Five — What impacts the memory consumption of GUIls most?

B 5. Strings

m Compressed vs Direct Access

EW_CONST_STRING_PRAGMA u t _StringsDefaulto[] | EW_CONST STRING PRAGMA _StringsDefault@[] =

Embedded
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_#*| Demo on i.MXRT1064 EVK




Missing Links: Download Resources & Contact

Get more details on:

« Embedded Wizard
www.embedded-wizard.de

- Free Edition
www.embedded-wizard.de/download

« Showcases and demos
www.embedded-wizard.de/demo

« Online knowledge base
doc.embedded-wizard.de

« Open community support forum
ask.embedded-wizard.de

M Embedded
V4l Wizard

Get more details from NXP:
About TARA Systems

Contact

TARA Systems GmbH

Gmunder Str. 53 1 81379 Munich | Germany
Phone: +49 89 7471 21-0

Email: contact@embedded-wizard.de

Learn more about out latest developments
Twitter | LinkedIn | YouTube | Newsletter




¥ Q&A




