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The Definitive Report on 10G Ethernet Server Connectivity 
 
The market for 10GbE server connectivity remains extremely dynamic with rapid shifts in technology and 
vendor market share. Evaluating the long-term outlook for adapter and controller vendors requires an in-
depth understanding of their products and roadmaps. Now in its third edition, “A Guide to 10G Ethernet 
Controllers and Adapters” provides a uniquely detailed look at the vendors and products in this emerging 
market. This report offers complete chapters on the leading 10GbE NIC and controller vendors. Because 
OEMs source both board-level and chip-level products, we include full coverage and comparisons for 
both 10GbE NICs and 10GbE controller chips. Covered applications include LAN-on-motherboard (LOM), 
standard adapters (NIC), blade-server mezzanine cards, and converged network adapters (CNA).  
 
With the transition to 10GbE, many new technologies are being added to Ethernet-controller designs. 
Most of these new features are designed to offload processing from the host CPU and therefore increase 
throughput or lower CPU utilization. These offloads are divided into three basic categories: stateless 
offloads that work with traditional operating system stacks; stateful offloads such as TOE that require 
stack changes; and virtualization offloads for environments such as VMware and Xen. For converged 
networks, new protocols such as Fibre Channel over Ethernet (FCoE), iSCSI, and iWARP (RDMA) also 
come into play. With all of this complexity, no single vendor can satisfy the requirements of all potential 
customers. We help you sort out which vendors meet your specific needs.  
 
We Map Out the Crowded Vendor Landscape  
 
“A Guide to 10G Ethernet Controllers and Adapters” begins with an extensive overview of this fast-
growing market. The report provides tutorials that help you plow through the alphabet soup of acronyms 
and standards. We explore the market and technology trends for 10GbE server connections, followed by 
an explanation of the common attributes of these products.  
 
Following these introductory chapters, the report delivers a complete chapter on eight major vendors of 
10GbE controller chips and/or NICs: Broadcom, Chelsio, Intel, Mellanox, Myricom, Neterion, QLogic, and 
ServerEngines. Each major-vendor chapter includes company background information, full details of 
announced products, product-roadmap information where available, and our conclusions about the 
vendor and its products. An additional chapter covers newer entrants into the 10GbE adapter or LOM 
markets: Brocade, Emulex, and Solarflare. We then dedicate a chapter to detailed head-to-head 
comparisons of the many available controller, NIC, and CNA products.  
 
The report concludes with our outlook for the server market for Ethernet and the leading vendors.  
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Preface 

What This Report Covers 
Our coverage focuses on 10 Gigabit Ethernet (10GbE) adapters (or NICs) 
available to OEM customers and on the controller chips used in these 
adapters as well as in LAN-on-motherboard (LOM) designs. The primary 
market for these products is in servers; secondary markets include net-
worked storage systems (NAS and IP storage) and high-performance 
computing (HPC). 

Although many 10GbE vendors offer both chips and NICs, some vendors 
offer only one or the other. Also, some OEMs prefer to source a board-
level product, whereas others want a chip for a custom design. For these 
reasons, we cover both controller chips and NICs for 10GbE. 

Coverage of 10GbE switch chips, which are important to blade-server 
designs, appears in our companion report A Guide to Ethernet Switch and 
PHY Chips. This companion report also covers 10GbE PHY chips, includ-
ing those for 10GBase-T, which can be used in NIC designs. 

We do not cover custom chips (ASICs) designed by or for a specific OEM, 
because these devices are not available to other customers. Specifically, 
we view Sun Microsystems’ Neptune chip as such an ASIC. We also ex-
clude NICs that use an FPGA to implement the 10GbE controller, because 
these designs are not cost competitive for high-volume applications. 

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

• Engineers designing servers or other systems that embed Ethernet 
connectivity 

• Network managers and end users who are evaluating 10GbE tech-
nology or planning deployments 

• Marketing and engineering staff at companies that sell related 
chips who need more information on 10GbE controllers 
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• Technology professionals who wish an introduction to 10GbE 
technology and related chips for servers 

• Financial analysts who desire a detailed analysis and comparison 
of 10GbE semiconductor companies and their chances of success 

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

Organization of the Report 
The first three chapters provide a tutorial and introduction to Ethernet, 
LANs, SANs, and server connectivity. Chapter 1 provides background 
information on LANs and data-center networking; Chapter 2 focuses on 
Ethernet technology; Chapter 3 covers PCI Express, storage protocols, 
and server software/hardware design. Readers who are familiar with 
server connectivity may wish to skim or skip these chapters. 

Chapter 4 describes the common requirements and design considerations 
for the 10GbE silicon discussed in this report, setting the stage for later 
chapters that study individual products. Chapter 5 provides quantitative 
market-size and vendor-share data, our forecast for 10GbE, and a look at 
key technology and market trends. 

Chapters 6 through 13 cover eight major 10GbE NIC/controller vendors: 
Broadcom, Chelsio, Intel, Mellanox, Myricom, Neterion, QLogic, and 
ServerEngines. For each vendor, the report provides a company over-
view, strategic analysis, detailed controller and/or NIC descriptions, and 
overall conclusions. Chapter 14 covers newer entrants into the 10GbE 
NIC/LOM market including Fibre Channel HBA vendors offering con-
verged network adapters (CNAs) for Fibre Channel over Ethernet (FCoE).   

Chapter 15 compares the newest products from selected vendors across 
multiple categories, including 10GbE controller chips, 10GbE NICs 
(adapters), and CNAs/NICs for FCoE.  

Chapter 16 concludes the report with our high-level analysis of the mar-
ket and our outlook for 10GbE NIC/controller vendors. 
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Executive Summary 

Over the last few years, the market for 10G Ethernet (10GbE) adapters 
and controllers has grown rapidly. In 2006, HP, IBM, and Sun began 
offering 10GbE network interface cards (NICs) for their Unix servers. In 
2007, HP, IBM, and Dell began offering standard 10GbE NICs for high-
volume x86 servers. HP and IBM also introduced blade-server mezzanine 
cards for BladeSystem c and BladeCenter H, respectively. A long-term 
transition from board-level products to chips began during 2008 as Intel 
and Broadcom ramped 10GbE controller shipments. In 2008, HP intro-
duced the first blade server to include 10GbE LAN on motherboard 
(LOM), making 10GbE a standard feature. 

Despite this widening adoption, 10GbE shipments in 2008 reached only 
1.5% of total server NIC/LOM port shipments. In 2009, 10GbE NIC/LOM 
and switch shipments remain a tiny fraction of Gigabit Ethernet (GbE) 
port shipments. As in the early stages of the transition to GbE, 10GbE 
NIC/LOM shipments trail switch-port shipments by a wide margin. The 
first switches to support 10GbE over copper wiring (10GBase-T) have 
reached production, but shipments remain small compared with those of 
optical ports. 

Aside from the generic trends of falling prices and growing bandwidth 
demands, we see three major drivers for 10GbE adoption in servers: blade 
servers, server virtualization, and storage-network (SAN) convergence. 
Because of these positive trends, we expect 10GbE NIC/LOM shipments 
to grow rapidly through 2013, surpassing 10 million ports in that year. 

The newest 10GbE controllers implement advanced technologies for ser-
ver virtualization and storage networking. For virtualization, new de-
signs implement virtual-NIC functions, and many now support the PCIe 
single-root I/O virtualization (SR-IOV) standard. For storage networking, 
some products support an iSCSI host-bus adapter (HBA) function, 
whereas others are supporting the emerging Fibre Channel over Ethernet 
(FCoE) protocol. Most 10GbE controllers also include advanced TCP-
offload techniques, such as Microsoft TCP Chimney, to reduce the burden 
on server processors. 

The technology discontinuity created by 10GbE has attracted a massive 
cumulative investment by a combination of venture-funded startups and 
larger vendors. Already a leader in GbE controllers and NICs, Intel intro-
duced the industry’s first 10GbE NIC. Starting with a relatively simple 
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controller design, Intel has added advanced offloads for virtualization as 
well as TCP and FCoE processing. The company’s newest 10GbE con-
troller chip offers excellent integration and low power dissipation. Intel 
offers a broad line of NICs based on this chip as well as a separate design 
for clustering (iWARP) from its acquisition of NetEffect. 

Broadcom is the leading vendor of GbE controllers, and it grabbed the 
volume lead in 10GbE controllers in 2008. The company offers what it 
calls converged-NIC (CNIC) controllers for GbE and 10GbE. These chips 
are designed for TCP Chimney and IP storage using the iSCSI protocol. In 
2009, leading server vendors Dell, HP, and IBM are all shipping Broad-
com’s GbE and 10GbE CNIC chips. Broadcom is the only 10GbE vendor 
to offer switch and PHY chips in addition to controllers, providing OEMs 
with a complete solution for blade-server fabrics. 

Chelsio was the first to offer a 10GbE NIC with TCP offload, which is 
attractive for IP-storage applications. The startup later added iWARP 
support, opening up high-performance computing (HPC) applications. 
Chelsio’s NIC shipments are growing thanks to design wins across the 
storage, HPC, and server segments. To remain competitive, however, the 
startup needs a next-generation chip that improves integration and 
supports new standards such as PCI Express v2.0 and SR-IOV. 

QLogic, the leading Fibre Channel (FC) HBA vendor, is making a two-
pronged push into the Ethernet market with converged network adapters 
(CNAs) for FCoE plus NIC/LOM products from its acquisition of 10GbE-
startup NetXen. QLogic was first to market with a single-chip CNA 
design that uses existing FC drivers. Emulex, the other leading vendor of 
FC HBAs, has teamed with chip-vendor ServerEngines to produce CNAs. 
Unlike QLogic’s CNA, the Emulex/ServerEngines design supports TCP 
Chimney and iSCSI HBA drivers in addition to FCoE. Brocade, a newer 
entrant in FC HBAs, has developed a single-chip CNA with features 
similar to those of QLogic’s product. 

Startup Neterion was an early leader in 10GbE NICs, thanks to a simple 
design that integrated easily with existing operating systems. But the 
company fell behind in the transition from PCI-X to PCI Express, result-
ing in significant share loss. Myricom, an incumbent vendor of cluster 
networks for HPC, offers 10GbE NICs along with software for specialized 
vertical applications. Mellanox, the leading vendor of InfiniBand chips, 
offers 10GbE NICs and controller chips that share a common architecture 
with the company’s InfiniBand products. Solarflare, a 10GBase-T pioneer, 
has introduced the industry’s first LOM chip that combines a 10GbE 
controller and 10GBase-T PHY on a single piece of silicon. 

In 2009, nearly a dozen vendors are offering 10GbE NICs or controller 
chips, but no single product satisfies all applications. Instead, we see 
increasing specialization: some vendors are interested in only high-
volume server applications, whereas others are addressing the unique 
needs of storage or HPC. Even with its high growth rate, however, the 
10GbE market cannot support the current number of vendors. 

This report analyzes the announced 10GbE NICs and controller chips to 
determine which are most suitable for common applications. It also 
analyzes the vendors to determine which are most likely to survive the 
coming consolidation. 




