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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 Active

Core Processor ARM® Cortex®-A53

Number of Cores/Bus Width 4 Core, 64-Bit

Speed 1.6GHz

Co-Processors/DSP -

RAM Controllers DDR4

Graphics Acceleration -

Display & Interface Controllers -

Ethernet 10GbE (2), 1GbE (8)

SATA SATA 6Gbps (1)

USB USB 3.0 (2) + PHY

Voltage - I/O -

Operating Temperature 0°C ~ 105°C

Security Features Secure Boot, TrustZone®

Package / Case 780-BFBGA, FCBGA

Supplier Device Package 780-FBGA (23x23)
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Enabling the intelligent edge with NXP’s next generation DPAA2 data path 
architecture and ARM v8 64-bit processors.

QorIQ LS1 
Processor  
Family

QorIQ LS1088A and LS1048A
Communications Processors

TARGET APPLICATIONS

 } Intelligent edge access

 } NFV solutions

 } Wireless access point control

 } Virtual CPE

 } iNIC

 } Industrial 

OVERVIEW

The QorIQ LS10x8A family of multicore communications 
processors combines up to eight ARM® Cortex®-A53 cores 
with the advanced, high-performance datapath and network 
peripheral interfaces required for wireless access points, 
networking infrastructure and intelligent edge access, 
including virtual customer premise equipment (vCPE), and 
high-performance industrial applications. 

The QorIQ LS10x8A processors include NXP’s second-
generation datapath acceleration architecture (DPAA2). 
DPAA2 provides the infrastructure required to support 
simplified and secure networking interface and accelerator 
sharing by multiple general-purpose CPU cores, while also 
providing a range of powerful acceleration engines to  
offload software running on the CPUs.

The ARM® general-purpose processors and DPAA2 are 
supported by a powerful software toolkit that provides a higher 
level of hardware abstraction and makes software development 
quick and simple. This combination balances ease-of-use with 
high-performance processing in a Linux® environment that 
is familiar to any software programmer. Customers can fully 
exploit the underlying hardware and easily adapt to network 
changes for real-time ‘soft’ control over the network.

SOFTWARE TOOLKIT

NXP has significant and increasing global investment in software 
for the embedded marketplace. The NXP software development 
kit (SDK) delivers foundational technologies (user space, fast 
path, virtualization) that are continuously ‘upstreamed’ to 
support the networking portfolio. With 13+ years experience 
of commercial ARM software tooling, operating system 
development and delivery, NXP continues to be a strong 



© 2014–2016 NXP B.V.

NXP, the NXP logo, Layerscape, QorIQ and VortiQa are trademarks of NXP B.V. All other product or service names are 
the property of their respective owners.  ARM, Cortex and TrustZone are registered trademarks of ARM Limited (or its 
subsidiaries) in the EU and/or elsewhere. CoreLink is a trademark of ARM Limited (or its subsidiaries) in the EU and/or 
elsewhere. All rights reserved. 

www.nxp.com/QorIQ

Document Number:  
LS1088AFS REV 1

WRIOP

Secure Boot

TrustZone®

Power Management

IFC, QuadSPI, SPI

SD/SDIO/eMMC

DMA

2 x DUART

4 x I2C, GPIO

4 x FlexTimer

2 x USB3.0 w/PHY

64-Bit
DDR4

Memory Controller

Networking Elements

Basic Peripherals, Interconnect and Debug

Accelerators and Memory Control

Core Complex

Real-Time Debug

Watchpoint
Cross

Trigger

Perf.
Monitor Trace

4-Lane 10 GHz SerDesDPAA2 Hardware 4-Lane 10 GHz SerDes

Management Complex WRIOP

Buffering

Security
Engine
(SEC)

Queue /
Buffer

Manager

Buffer

Advanced
I/O

Processor
(AIOP)

SMMUs

CoreLink CCI-400™ Coherency Fabric

1G 1G 1G 1G

1G 1G 1G 1G

1/10G 1/10G

P
C

Ie
 3

.0

P
C

Ie
 3

.0

P
C

Ie
 3

.0

S
A

TA
 3

.0

uQ
E

ARM® Cortex®

A53 64-Bit Core
ARM Cortex

A53 64-Bit Core

1 MB L2 Cache 1 MB L2 Cache

32 KB
D-Cache

32 KB
D-Cache

32 KB
D-Cache

32 KB
D-Cache

QorlQ LS1088A PROCESSOR BLOCK DIAGRAM

QorIQ LS1088A FAMILY  
COMPARISON CHART
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Cortex A53 cores 
up to 1.6 GHz

8 8 4 4

L2 cache (MB) 2 2 1 1

Advanced I/O 
processor

YES NO YES NO

vSwitch acceleration YES YES YES YES

QorIQ LS10X8A FAMILY FEATURES
 

Up to 8 cores built on  
ARM Architecture

• 8 x Cortex-A53 CPUs, 64-bit, 1.6 GHz, clusters of four cores sharing  
1 MB L2 cache

Hierarchical interconnect fabric
• Coherency fabric supporting coherent and non-coherent transactions with 

prioritization and bandwidth allocation

DDR controllers
• One 64-bit DDR4 SDRAM memory controllers with ECC and interleaving 

support, up to 2.1 GT/s

Accelerated packet processing
• Advanced I/O processor, up to 10 Gbit/s complex packet processing

• 10 Gbit/s SEC crypto acceleration

Express packet I/O

• Supports x 4, x 2, 3 x 1 PCIe® Gen 3 controllers

• SR-IOV support, root complex

• 1 x SATA 3.0, 2 x USB 3.0 with PHY

• Two TDM/HDLC interfaces

Network I/O

• Wire rate I/O processor, with HW parsing, classification, and policing, featuring:
 Two 1/10 GbE + eight 1 G
 vSwitch offload
 XFI/KR, QSGMII, SGMII/KX, RGMII
 MACSec on up to four 1 GbE

Virtualization • Support for HW virtualization and partitioning enforcement

supporter of open source and industry 
software consortia, including Linaro and 
the Linux Foundation.

UNPARALLELED INTEGRATION

QorIQ LS10x8A processors integrate 
up to two 10 Gbit/s and eight 1 Gbit/s 
Ethernet interfaces with hardware 
supported vSwitch capability for PCIe® 
controllers (supporting SR-IOV) and 
next-generation SATAIII and USB3 
controllers. The next-generation datapath 
is complemented with high-performance 
acceleration, including security and trust, 
pattern matching and data compression.

NETWORKING PERFORMANCE

The QorIQ LS10x8A processors contain 
an advanced I/O processor (AIOP) that 
offloads the general-purpose ARM 
Cortex-A53 cores with in-line or fully 
autonomous networking functions, 
involving complex look-ups, header 
manipulations, and even encapsulations 
and encryption.

The next-generation datapath also 
provides proven acceleration such as 
crypto acceleration and trust architecture, 
to meet the ever-increasing demands for 
network security and power efficiency.

COMPLETE ENABLEMENT,  
RICH ECOSYSTEM

The QorIQ LS1 family includes a 
comprehensive ecosystem to assure  
that ease-of-use is first priority. The 
complete offering includes:

 } APIs that are compliant with industry 
standard consortiums, including Linaro 
OpenDataPath (ODP).

 } Management software that takes care 
of setup, initialization and teardown 
of interfaces, accelerators and 
networking functions

 } Functional datapath libraries that are 
performance optimized

 } NXP VortiQa software applications 
that are bundled for quick networking 
application deployment

 } Tools (e.g., accelerators, debug) 
to make sure you spend your time 
creating value-added software

 } Powerful combination of NXP and ARM 
ecosystems for best-in-class support

 } Open-source software, available 
upstream for all customers to leverage


