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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 over 170 pages of information on AMCC, AMD, Broadcom, 
Cavium, Freescale, IBM, Intel, Marvell, PMC-Sierra, RMI, 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 
chips; the PowerPC 440/460; Intel’s embedded Atom, Tolapai, and Merom; the entire Octeon 
family; RMI’s XLR and XLS; Marvell’s new Discovery processors; and many 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. 
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“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 
 
The Linley Group’s founder and principal analyst, Linley Gwennap, draws on more than a decade 
of experience in analyzing microprocessor technology to explain the microarchitecture and 
system interfaces of each device and how it will affect application performance. Coauthor Joseph 
Byrne adds his extensive expertise as a semiconductor analyst to the mix. 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 high-speed 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 
 

 
The following excerpt is from "A Guide to High-Speed Embedded Processors, Fourth 
Edition." This PDF contains the complete table of contents, list of figures, list of tables, 
preface, and executive summary. The full report may be purchased from The Linley 
Group. 
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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 (DVR), 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. It also does not cover processors with programmable data-
plane engines, such as communications processors or network processors. 

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 
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As described below, the report is structured to allow different readers to 
skip certain sections, as needed. For example, experienced design engin-
eers 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 11 cover the top vendors of high-speed embedded 
processors—AMCC, Cavium, Freescale, Intel, PMC-Sierra, and RMI 
(formerly Raza Microelectronics)—and their current products. For each 
vendor, the report provides a company overview, an overview of appli-
cable products, microarchitecture details, system-design information, a 
roadmap of future products, strategic analysis, and overall conclusions. 

Chapter 12 briefly covers several other high-speed processor vendors, 
including AMD, Broadcom, IBM, Marvell, Montalvo, P.A. Semi, and Via. 

Chapter 13 groups the available products into several categories and pre-
sents detailed technical comparisons within each group. 

Chapter 14 concludes the report with our analysis of market trends and 
presents our take on which vendors will win in which segments. 
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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 there is a strong correlation between the instruction set 
and the application. Consumer electronics—including broadband gate-
ways, HDTVs, and set-top boxes—mainly uses MIPS or ARM. PowerPC 
is the top choice for networking equipment such as routers, security, 
storage, communications infrastructure, and cellular base stations. 

Many other applications leverage the PC platform to quickly design com-
plex systems that may involve networking, storage, graphics, and I/O. 
These systems include interactive kiosks, point-of-sale (POS) terminals, 
PBXs, industrial control, storage servers, and media servers. 

Processor vendors use two approaches to deliver high performance. 
Companies such as Intel, AMD, and Freescale continue to build powerful 
CPUs that excel at executing a single monolithic software program. Ven-
dors such as Cavium and RMI (formerly Raza Microelectronics) instead 
combine several less powerful CPUs on a single chip. This multicore 
approach delivers better performance per watt, but only for applications 
that can be divided into many small pieces. Many networking and con-
sumer applications work well with multiple CPUs. Even Intel, AMD, and 
Freescale have endorsed this trend by deploying dual-CPU processors. 

We estimate the total revenue from general-purpose embedded proces-
sors was $1.74 billion in 2007, excluding specialized devices such as 
PowerQuicc and custom devices such as PlayStation 3’s “Cell” processor. 
This revenue rose 10–11% in each of the past two years, and we expect 
continued growth at nearly this rate through 2011. 

Intel generates the most revenue from general-purpose embedded pro-
cessors, almost all from its x86 line. Simply by offering its standard PC 
and server processors with extended product lifetimes, Intel can generate 
hundreds of millions of dollars from a variety of PC-like embedded appli-
cations as well as from security and storage designs. Intel’s new Atom 
processor brings x86 performance to embedded applications that require 
less than 5W for the processor and system logic, but it lacks key features 
needed in many embedded applications. Intel’s forthcoming single-chip 
x86 processor, code-named Tolapai, has the right feature set for these 
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applications, but it consumes more power and is more expensive than 
leading RISC-based processors. 

As in the PC market, AMD and Via Technologies compete against Intel in 
PC-like embedded applications. AMD has been gaining share with its 
embedded Sempron and Athlon processors, but Via has struggled while 
waiting for its next-generation Nano processor to debut. Intel’s Atom will 
provide stiff competition for Via in low-cost designs. 

With support from Freescale, IBM, and AMCC, PowerPC comprises more 
than half the embedded RISC market. Freescale offers a broad range of 
functions and features, particularly for networking and communications, 
where the company is the leader. Freescale has recently refreshed its 
product line with the MPC831x and MPC837x at the low end and the 
dual-CPU MPC8572 at the high end. 

Over the past year, AMCC has totally revamped its product line with the 
405EX at the low end and the 460 family at the high end. These products 
provide better price/performance than Freescale’s, but AMCC still lacks 
dual-CPU products or even a single CPU at a speed of 1.2GHz or faster. 
IBM continues to draw revenue from its standalone PowerPC processors 
but has stopped developing new standard products, instead focusing on 
custom products and licensing. 

MIPS processor vendors include Broadcom, Cavium, PMC-Sierra, and 
RMI. Cavium has quickly built a broad processor lineup ranging from 
one to sixteen CPUs on a chip. With integrated peripherals and security 
accelerators, these Octeon processors are well suited to security and other 
networking applications, particularly at the high end. RMI offers a similar 
lineup under its XLR and XLS brands. These two young companies are 
focused on building their customer bases. Like IBM, Broadcom and PMC-
Sierra have strong legacy revenue streams, but both are changing their 
strategies to focus on high-volume applications using application-specific 
processors. 

Marvell has designed its own high-performance ARM CPU and launched 
a line of single- and dual-CPU products at speeds up to 1.2GHz. Using 
the ARM architecture and 65nm technology, these processors are very 
power efficient and offer excellent price/performance along with many 
useful interfaces. These advantages should be enough for OEMs to 
consider porting their software to ARM. 

Although the high-speed embedded market will soon exceed $2 billion, a 
number of vendors have decided to exit the market after failing to reach 
10% share. These withdrawals, coupled with ongoing transitions to multi-
CPU devices and greater levels of integration, have created opportunities 
for new vendors—including Cavium, Marvell, RMI, and AMD—to gain 
share. In addition, the sudden removal of P.A. Semi from the market, 
along with delays in next-generation products at AMCC and Freescale, 
have forced 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. 

 




