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Looking for a Fast Processor? 
 
The number of markets for high-speed processors continues to grow. In networking alone, these speedy 
chips are needed for complex functions such as intrusion detection and other security functions, storage 
management, router control plane, and networking services. Consumer devices such as set-top boxes, 
HDTV receivers, and automobile navigation systems also need high-performance CPUs, as do high-
speed printers, thin clients, kiosks, industrial control, medical imaging, and a host of other devices. 
 
These applications share a need for speed but also the flexibility that a general-purpose processor 
provides. These chips use standard instruction sets such as MIPS, PowerPC, ARM, and x86, allowing 
programmers to use a wide variety of operating systems and development tools. System designers prefer 
a chip that integrates easily into their designs. 
 
These applications have diverse requirements for performance, power dissipation, peripheral integration, 
and price. As a result, several vendors are selling dozens of different processors into the embedded 
market. In fact, we had to exclude processors below 400MHz or so, a speed range that is easily 
achievable by synthesizable cores today. This report focuses on companies developing their own CPUs 
to deliver extra performance to the customers that need it most. 
 
Get the Facts Quickly 
 
"A Guide to High-Speed Embedded Processors" provides an in-depth look at these products and 
vendors. This completely revised report from The Linley Group provides extensive coverage of high-end 
embedded processors with 230+ pages of information on AppliedMicro, AMD, Broadcom, Cavium, 
Freescale, IBM, Intel, Marvell, NetLogic/RMI, Tilera, Ubicom, and Via Technologies. 
 
The report focuses on general-purpose RISC and x86 processors at speeds of 400MHz and above, 
excluding specialized architectures (e.g. DSP, NPU). This report covers most PowerQuicc and P-series 
chips from Freescale; the PowerPC 405 and 460 processors from AppliedMicro plus the company’s new 
1.5GHz APM83290 processor; Intel’s embedded Atom and Nehalem-based processors; the entire Octeon 
family from Cavium plus the company's new ARM-based Econa CNS3xxx processors; NetLogic/RMI's 
XLR, XLS, and XLP; Marvell's Discovery and Kirkwood processors; Tilera's TilePro many-core chips, and 
other RISC and x86 processors.  
 
This handy guide, packed with valuable information, brings you up-to-date on the newest developments in 
this important market and gives you the analysis you need to help choose a supplier or partner in this 
field. In addition to networking, the report discusses processors that can be used in high-end consumer 
applications and printers. It also provides market share and market size data for the embedded segments 
covered. 

 



 

The Linley Group, 355 Chesley Avenue, Mountain View, California 94040 

Research.  Analyze.  Advise. 
 
 
“A Guide to High-Speed Embedded Processors” begins with tutorials on the key technologies 
implemented by these products, background on the embedded market, and a discussion of the newest 
technology and market trends. Following these introductory chapters, the report delivers thorough 
coverage of all announced products in this area. For each of these vendors, the report examines the 
performance, feature set, and architecture of each product, highlighting its strengths and weaknesses in a 
consistent, easy-to-compare fashion. The report concludes with our own comparisons of these products 
and conclusions about which will fare best. 
 
Make Informed Decisions 
 
Analysts Joseph Byrne and Linley Gwennap bring their extensive experience in the processor market to 
deliver the technical and strategic information you need to make informed business decisions. As the 
leading vendor of technology analysis for networking silicon, The Linley Group has the expertise to deliver 
the technical and strategic information you need to make informed business decisions. 
Whether you are looking for the most effective solution for your application, a vendor to partner with, or a 
rising company to invest in, this report will cut your research time and save you money. Get the inside 
scoop on this market segment. Order “A Guide to High-Speed Embedded Processors” today. 
 
This report is written for: 
 
• Engineers who are designing embedded systems that require high-performance processors 
• Marketing and engineering staff at companies that sell chips that connect to or interact with high-

speed embedded processors 
• Technology professionals who wish an introduction to embedded processors 
• Financial analysts who desire a detailed analysis and comparison of embedded-processor vendors 

and their chances of success 
• Press and public-relations professionals who need to get up to speed on this technology 

 
For further information, contact: 
 
The Linley Group 
Phone:   408-281-1947 
Fax:       650-745-1490 
Email:    cs@linleygroup.com 
Website: www.linleygroup.com 
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This PDF contains the complete table of contents, list of figures, list of tables, preface, and 
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or retainers from the companies we cover. Our reports are used by more 
than 200 companies, including leading equipment makers, chip makers, 
software vendors, and investment firms. 

Our reports cover Ethernet chips, network processors, communications 
processors, embedded processors, security processors, and high-speed 
interconnect as well as processors and connectivity chips for mobile and 
wireless devices. Additional titles are in development. We offer our 
reports in paper and PDF formats. Multiple paper copies and multi-user 
PDF licenses are available at significant discounts. 

Consulting Services 
The Linley Group offers customized consulting services for clients that 
need help with a specific issue. The Linley Group has served a variety of 
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clients, including Altera, AppliedMicro, AMD, ARC, Bay Microsystems, 
Brocade, Cavium, Cortina, Cypress, Exar/Hifn, EZchip, Fulcrum, 
Freescale/Motorola, Gennum, HP, IBM, IDT, Intel, LSI/Agere, Marvell, 
Mindspeed, MIPS, NetLogic, Raytheon, Sony, Symantec, Transmeta, 
Wintegra, Xelerated, Xilinx, Crosslink Capital, Piper Jaffray, and Ziff 
Brothers Investments. Typical consulting projects include the following: 

• Helping established semiconductor vendors with competitive analysis, 
messaging, and positioning for upcoming product launches 

• Working with young companies to improve their product definition to 
best differentiate themselves from potential future competitors 

• Assisting equipment vendors to identify the core silicon most appro-
priate for their application 

• Providing valuable insights and technical due diligence to investment 
firms evaluating whether to invest in a semiconductor company 

Our analysts start with a deep understanding of the key technologies in 
these markets, ignoring the hype and finding the features that make a dif-
ference. But we also understand that market success is based on business 
strategy as much as on technical excellence, and our recommendations 
are always steeped in the realities of the marketplace. We understand the 
dynamics of startups and established corporations alike and can shape 
our message to apply to the client’s situation. 

Events 
The Linley Group presents focused seminars and conferences that ana-
lyze products and design strategies in a particular technology segment, 
providing information that engineers can immediately use to improve 
their designs. These one- and two-day events feature in-depth technical 
presentations from our own analysts as well as leading technologists 
from the industry. Thousands of people have already attended.  

Please check our web site for a list of upcoming dates, topics, and loca-
tions. The web site also offers the proceedings (slides) from past events 
free of charge. 

For More Information 
Subscribe to Linley Wire, our free email newsletter, and get our analysis of 
recent semiconductor news and events in networking and communica-
tions. To subscribe, visit our web site, www.linleygroup.com; there you will 
find more information on The Linley Group, its products, and its services. 
You can also contact us directly, as shown below. 

The Linley Group 
355 Chesley Avenue 
Mountain View, California 94040 

1-800-413-2881 or 408-281-1947 
fax: 650-745-1490 

email: cs@linleygroup.com 
www.linleygroup.com 
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Preface 

What This Report Covers 
This report covers high-performance RISC and x86 processors for 
embedded systems, either without integrated peripherals (standalone 
processors) or with integration of only generic system logic, such as 
memory controllers, PCI interfaces, and Ethernet interfaces. We focus on 
processors operating at 400MHz and above. 

These general-purpose processors are used in many different embedded 
applications, including networking and communications equipment, 
networked storage, security appliances, PBXs, kiosks, point-of-sale (POS) 
terminals, thin clients, high-end printers, set-top boxes, digital video 
recorders (DVRs), car-navigation systems, industrial control, military, 
and medical imaging. 

This report does not cover processors used only in PC or server applica-
tions. It does not cover high-performance application-specific processors 
that integrate special-purpose hardware for data-plane, video, or similar 
applications.  

Who Should Read This Report 
This report is designed to meet the needs of a variety of readers: 

• Engineers who are designing embedded systems that require high-
performance processors 

• Marketing and engineering staff at companies that sell chips that con-
nect to or interact with high-speed embedded processors 

• Technology professionals who wish an introduction to embedded 
processors 

• Financial analysts who desire a detailed analysis and comparison of 
embedded-processor vendors and their chances of success 

• Press and public-relations professionals who need to get up to speed on 
this technology 

As described below, the report is structured to allow some readers to skip 
certain sections, as needed. For example, experienced design engineers 
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may wish to focus on the vendor and comparison chapters; financial 
analysts may instead focus on the tutorial, introduction, comparison, and 
conclusions chapters. 

Organization of the Report 
The first four chapters offer tutorial and background material. Chapter 1 
provides a tutorial on processor design, including CPU microarchitecture, 
memory, and I/O interfaces. Chapter 2 provides background on the types 
of embedded systems that use high-speed processors. Chapter 3 gives 
general information on the x86, MIPS, PowerPC, and ARM instruction 
sets. Chapter 4 discusses the common features of high-speed embedded 
processors and how to measure their performance.  

Chapter 5 presents market data such as market size, vendor share, and 
forecasted revenue as well as our take on current technology trends. 

Chapters 6 through 12 cover the top vendors of high-speed embedded 
processors—AppliedMicro, Cavium, Freescale, Intel, Marvell, NetLogic 
(formerly RMI), and Tilera—and their current products. For each vendor, 
the report provides a company overview, an overview of applicable 
products, microarchitecture details, system-design information, a road-
map of future products, strategic analysis, and overall conclusions. 

Chapter 13 briefly covers several other high-speed processor vendors, 
including AMD, Broadcom, IBM, LSI, PMC-Sierra, Ubicom, and Via. 

Chapter 14 groups the available products into several categories and pre-
sents detailed technical comparisons within each group. 

Chapter 15 concludes the report with our analysis of market trends and 
presents our take on which vendors will win in each segment. 
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Executive Summary 

Embedded designers who require maximum CPU performance turn to 
high-speed embedded processors. For ease of programming, these pro-
cessors use general-purpose instruction sets such as MIPS, PowerPC, 
ARM, or x86. Although these instruction sets are interchangeable in the-
ory, in practice the instruction set and the application are strongly cor-
related. Consumer electronics—including broadband gateways, HDTVs, 
and set-top boxes—mainly uses MIPS or ARM. PowerPC is the top choice 
for networking equipment such as routers, security, storage, communica-
tions infrastructure, and cellular base stations. 

Many other applications borrow from the PC platform to quickly build 
complex systems that may involve networking, storage, graphics, and 
I/O. These systems include interactive kiosks, point-of-sale (POS) termi-
nals, PBXs, industrial control, storage servers, and media servers. 

Some applications, such as packet processing and multimedia, can easily 
be divided into many small pieces. These applications work well on 
multicore processors, which include 4 to 64 CPUs on a single chip. This 
approach, which improves performance per watt, is now offered by 
Cavium, Freescale, NetLogic (through its recent acquisition of RMI), and 
others. The majority of application software, however, does not yet scale 
well with so many CPUs. These applications work best with one or two 
CPUs. Most embedded-processor vendors now offer products with up to 
two CPUs per chip.  

We estimate the total revenue from general-purpose embedded proces-
sors was $3.3 billion in 2008, including devices such as communication 
and RAID processors but excluding specialized devices such as Play-
Station 3’s Cell processor and application-specific standard products 
(ASSPs). This revenue rose 2.4% over that of the preceding year, and we 
expect a five-year compound annual growth rate of 2.8% from 2008 
through 2013 as the market begins its recovery in 2009. 

Intel generates the most revenue from general-purpose embedded pro-
cessors. Simply by offering its standard PC and server processors, Intel 
can generate hundreds of millions of dollars from a variety of PC-like 
embedded applications as well as from security and storage designs. 
For most networking and communications applications, however, the 
company’s standard processors are too power hungry, and its new Atom 
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products lack key features. The company is developing new chips to 
address many of these issues. 

As in the PC market, AMD and Via Technologies compete against Intel in 
PC-like embedded applications. AMD has been gaining share using 
embedded versions of its PC and server processors. Via has struggled to 
establish its Nano processor against Atom, but its C7 processor remains a 
popular embedded choice owing to its very low price. 

Supported by AppliedMicro, Freescale, IBM, and soon LSI, PowerPC 
comprises more than half the embedded RISC market and is particularly 
popular for communications and networking. Freescale, the PowerPC 
leader, offers a broad range of products. The company’s QorIQ P4080 is a 
strong eight-CPU processor that will open new opportunities for the 
company. Other QorIQ processors refresh Freescale’s lineup and will 
enable the company to protect its market share. Formerly called AMCC, 
AppliedMicro has new management and is building a processor develop-
ment team to refresh the company’s aging product line. The company 
recently sampled its first dual-CPU processor. 

MIPS processor vendors include Broadcom, Cavium, and NetLogic. 
Cavium has quickly built a broad processor lineup ranging from 1 to 16 
CPUs on a chip. These Octeon processors are well suited to security and 
other networking applications, particularly at the high end. NetLogic 
offers a similar lineup under its XLR and XLS brands. Its new XLP design 
incorporates high-speed CPUs supporting features such as simultaneous 
multithreading (SMT) and speculative execution. Broadcom combines a 
licensed CPU from MIPS with its own technology to address cost-
sensitive systems. 

Marvell developed its own ARM CPU for single- and dual-CPU products. 
Operating at up to 1.2GHz, these processors are very power efficient and 
offer excellent price/performance for consumer and SMB applications. 
Ubicom targets low-cost designs with a unique multithreaded architec-
ture. Tilera developed a new mesh interconnect that supports up to 64 
CPUs on a single chip, delivering industry-leading performance. 

Although the embedded-processor market will top $3.7 billion in 2013, a 
number of vendors have decided to exit the market or revamp their strat-
egies. IBM is deemphasizing its standard-product business to concentrate 
on technology development and licensing. Broadcom offers singe-, dual-, 
and quad-core MIPS processors using a custom CPU, but it has wound 
down development of these products. PMC-Sierra’s custom-processor 
operation has declined; instead, the company now offers application-
specific products, such as PON chips, that integrate CPU technology. 

The faltering of various suppliers, the emergence of multicore and many-
core processors, and transitions in end-market technologies, such as the 
emergence of LTE, are forcing customers to reevaluate their suppliers. 
This report analyzes the products, capabilities, and strategies of each 
vendor to determine which products are best suited to each embedded 
application and which vendors are most likely to succeed in this dynamic 
environment. 

 


