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Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.

Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, making them indispensable in
modern technology. In consumer electronics, they power
devices such as smartphones, tablets, and smart home
appliances, enabling advanced features and connectivity.
In the automotive industry, embedded microprocessors are
critical for engine control units (ECUs), infotainment
systems, and advanced driver-assistance systems (ADAS).
Industrial automation relies on these microprocessors for
controlling machinery, managing production lines, and
ensuring safety protocols. Medical devices, including
diagnostic equipment and patient monitoring systems,
depend on embedded microprocessors for accurate data
processing and reliable performance. Additionally,
embedded microprocessors are used in
telecommunications, aerospace, and defense applications,
where precision and dependability are paramount.

Common Subcategories of Embedded -
Microprocessors

Embedded microprocessors can be categorized into
several common subcategories based on their
architecture, performance, and intended application.
These include:

General-Purpose Microprocessors: Designed for
a wide range of applications, offering a balance of
performance and flexibility.

Application-Specific Integrated Circuits
(ASICs): Custom-designed for specific tasks,
providing optimal performance for particular
applications.

Digital Signal Processors (DSPs): Specialized for
real-time signal processing tasks, ideal for audio,
video, and communication systems.

System on Chip (SoC): Integrates the
microprocessor with other system components, such
as memory and peripherals, on a single chip for
compact and efficient designs.

Types of Embedded - Microprocessors

Details

Product Status Obsolete

Core Processor ARM® Cortex®-A8

Number of Cores/Bus
Width 1 Core, 32-Bit

Speed 800MHz

Co-Processors/DSP Multimedia; NEON™ SIMD

RAM Controllers LPDDR2, DDR2, DDR3

Graphics Acceleration Yes

Display & Interface
Controllers Keypad, LCD

Ethernet 10/100Mbps (1)

SATA SATA 1.5Gbps (1)

USB USB 2.0 (2), USB 2.0 + PHY (2)

Voltage - I/O 1.3V, 1.8V, 2.775V, 3.3V

Operating Temperature -40°C ~ 125°C (TJ)

Security Features ARM TZ, Boot Security, Cryptography, RTIC, Secure Fusebox, Secure JTAG, Secure Memory, Secure RTC,
Tamper Detection

Package / Case 529-FBGA

Supplier Device Package 529-FBGA (19x19)
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i.MX Applications Processor for the Automotive Market

i.MX53 Applications Processor
Automotive portfolio: i.MX534 and i.MX536
Overview
The i.MX53 family of automotive applications 

processors represents Freescale’s next 

generation of advanced multimedia and 

power-efficient implementation of the ARM® 

Cortex™-A8 core for the automotive market. 

With core processing speeds up to 800 MHz as

 well as a high level of integration, the i.MX536 

and i.MX534 enable customers to re-create 

today’s consumer user experiences in the car. 

The first product in this family, the i.MX534, 

combines the high-performance ARM CPU 

with an OpenGL® ES 2.0-compatible graphics 

engine, plus an independent OpenVG™ 1.1 

graphics engine, allowing the ultimate in 

flexibility for applications such as graphical 

instrument clusters which require simultaneous 

rendering for both 3-D and 2-D images for 

driver information. The i.MX536 adds a multi-

format video engine capable of decoding 

industry standard video formats up to full 1080p 

resolution and video encoding up to 720p 

resolution. Both products have dual display 

interfaces to enable multiple in-vehicle displays.

Software Flexibility

Development on the i.MX534 and i.MX536 is 

easier and more flexible with board support 

packages available for the following operating 

systems:

•	 Windows® Embedded Compact 7

•	 Linux®

•	 QNX

•	 Android™

Infotainment, Telematics,  
Instrument Cluster and HMI
The i.MX534 and i.MX536 applications 

processors balance the performance, power 

consumption, connectivity and multimedia 

capabilities necessary to drive the latest 

automotive multimedia applications. These 

processors are ideal for products that require 

advanced user interfaces, high-performance 

speech recognition, sophisticated video 

processing and a high level of system 

integration. 

Advanced Security
In response to the increasing demand for 

advanced security for automotive processors, 

the i.MX534 and i.MX536 processors deliver 

hardware enabled security features that 

support secure e-commerce, digital rights 

management (DRM), information encryption, 

secure boot and secure software downloads.  

Customer programmable hardware protection 

of key interfaces such as JTAG is also 

supported.

Target Applications
•		Multimedia	enabled	infotainment	systems

•		Graphical	instrument	clusters

•		Telematics

•		HMI

Benefits

•		High-performance	processing	and	

multimedia capabilities

•		Complete	hardware	and	software	package	

provided to enable faster time to market 

and lower R&D investment

•		Dedicated	video	and	graphics	hardware	

acceleration provides best in class 

performance for applications such as 

Adobe Flash 10.1 acceleration 

•		Full	HD	1080p	decode	and	HD	720p	

encode capability supported in hardware, 

off loading the ARM core for other 

applications

•		Independent	OpenGL	ES	and	OpenVG	

graphics engines for the ultimate in 

information display flexibility

•		Up	to	2	GB	external	memory	support	at	 

up to 400 MHz bus speed for DDR2 and 

DDR3 memories

•		0.8	mm	pitch	packaging	suitable	for	

automotive applications

•		Integrated	MLB	interface,	supporting	

external	MOST25	and	MOST50	INICs

•		Dual	integrated	CAN	controllers	for	

automotive network communication

Features

CPU Complex

•		800	MHz	ARM	Cortex-A8	CPU

•		32	KB	instruction	and	data	caches

•		Unified	256	KB	L2	cache

•		NEON	SIMD	media	accelerator

•		Vector	floating	point	coprocessor

Multimedia

•		Independent	OpenGL	ES	2.0	and	 

OpenVG 1.1 hardware accelerators

•		Multi-format	HD	1080p	video	decode	and	

HD 720p video encode hardware engine

•		Single	display	support	up	to	WSXGA	

resolution

•		Dual	display	support	up	to	WVGA	 

resolution (each display)

•		High-quality	hardware,	video	de-interlacing,	

image and video resize, inversion and 

rotation hardware

•		Alpha	blending	and	color	space	conversion	

hardware

Advanced Power Management

•		Multiple	independent	power	domains

•		Dynamic	voltage	and	frequency	scaling

•		Proprietary	state	retention	power	gating



Connectivity

•		High-Speed	USB	2.0	OTG	with	PHY

•		High-Speed	USB	2.0	Host	with	PHY

•		Two	additional	High-Speed	USB	controllers

•		Wide	array	of	serial	interfaces,	including	

SDIO, SPI, I2C and UART

•		Three	I2S interfaces capable of 

asynchronous operation plus an enhanced 

serial audio interface for multichannel 

synchronous audio I/O

•		Asynchronous	sample	rate	converter	

hardware to eliminate need for complex 

ARM software to align multiple audio 

sample rates from different sources

•		10/100	Ethernet	controller	with	integrated	

IEEE® 1588 time stamping functionality

•		Integrated	MLB50	and	dual	CAN	controllers	

for automotive networking support

•		SATA	support	up	to	1.5	Gbps

Security

•		Security	controller,	including	secure	 

RAM and security monitor

•		Available	high	assurance	boot	capability	to	

assure correct run time software operation

•		JTAG	controller	with	multiple	levels	of	

disablement

•		Secure	real-time	clock	suitable	for	DRM	use

•		Cipher	and	random	number	generator	

accelerators

•		Unique	identification	for	each	die

•		Tamper	detection	capability

Packaging

•		19	mm	x	19	mm,	0.8	mm	pitch	 

TEPBGA-2 package

•		-40°C	to	+85°C	operation	range	capable	of	

125°C	junction	temperature

Multimedia Powerhouse
The multimedia performance of the i.MX536 

processor is boosted by a multi-standard 

hardware video codec capable of decoding 

video up to 1080p and encoding up to 720p.

The i.MX534 and i.MX536 processors provide 

an integrated OpenGL ES 2.0 graphics 

processing unit that provides an incredible 33 

MTri/s/sec and effective 800 Mpix/sec (with 

overdraw) and an independent OpenVG 1.1 

vector graphics engine capable of rendering 

up to 200 Mpix/sec.  

Availability
Currently available for sampling to high-

volume automotive customers and will be 

available through distribution in early 2011.

Development Can Start Now
There are several options for starting 

development:

•		The	i.MX53	EVK	configured	with	the	

i.MX536 is available today for high volume 

design-in activity

•		Freescale	will	also	be	releasing	a	 

Smart Application Blueprint for Rapid 

Engineering (SABRE) platform for 

automotive infotainment based on the 

i.MX53 (available early 2011), as well 

as other platforms targeted toward the 

consumer, industrial and general  

embedded markets
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 Learn More: For current information about i.MX53 
applications processors, please visit  
freescale.com/iMX53.


