WINTERGREEN RESEARCH, INC. |

Backplane Transceiver Market Opportunities, Strategies,

and Forecasts, 2007 to 2013

Backplane Transceiver

Picture by Susie Eustis

MOUNTAINS OF OPPORTUNITY

WinterGreen Research, Inc.
Lexington, Massachusetts www.winter greenr esear ch.com

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

CHECK OUT THESE KEY TOPICS

BACKPLANE TRANSCEIVER MARKET FORECASTS

Backplane Transceiver Market Shares
Backplane Transceiver Market Driving For ces
Global Communications I ndustry

WinterGreen Research, Inc.

Lexington, Massachusetts
WwWW.winter greenr esear ch.com

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC. |

Backplane Transceiver Market Opportunities, Market

Forecasts, and Market Strategies, 2007-2013

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

Companies Profiled

Market Leaders

Vitesse
Mindspeed

Market Participants

Accelerant Networks
Analog Devices
AMCC

BiRa

Conexant Systems
Dune Networks
Fairchild

Infineon

Intel

Marvell

National Semiconductor
PMC-Sierra
Teradyne

Zarlink

Agere Systems

Aeluros

Avago

Broadcom

Dallas Semiconductor
EXAR

Hitachi/Maxwell

IDT

Lattice Semiconductor
Maxim Integrated Products
On Semiconductor
Siemens/Dasan Networks
Triquint

REPORT # SH29821504

459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

Backplane Transceiver Strategies and Forecasts,
2007-2013

REPORT METHODOLOGY

THIS IS THE 299TH REPORT IN A SERIES OF MARKET RESEARCH REPORTS THAT PROVIDE FORECASTS IN
COMMUNICATIONS, TELECOMMUNICATIONS, THE INTERNET, COMPUTER, SOFTWARE, TELEPHONE EQUIPMENT, HEALTH
EQUIPMENT, AND ENERGY. THE PROJECT LEADERS TAKE DIRECT RESPONSIBILITY FOR WRITING AND PREPARING EACH
REPORT. THEY HAVE SIGNIFICANT EXPERIENCE PREPARING INDUSTRY STUDIES. FORECASTS ARE BASED ON PRIMARY
RESEARCH AND PROPRIETARY DATA BASES. FORECASTS REFLECT ANALYSIS OF THE MARKET TRENDS IN THE SEGMENT
AND RELATED SEGMENTS. UNIT AND DOLLAR SHIPMENTS ARE ANALY ZED THROUGH CONSIDERATION OF DOLLAR VOLUME
OF EACH MARKET PARTICIPATION IN THE SEGMENT. INSTALLED BASE ANALYSIS AND UNIT ANALYSIS IS BASED ON
INTERVIEWS AND AN INFORMATION SEARCH. MARKET SHARE ANALYSIS INCLUDES CONVERSATIONS WITH KEY
CUSTOMERS OF PRODUCTS, INDUSTRY SEGMENT LEADERS, MARKETING DIRECTORS, DISTRIBUTORS, LEADING MARKET
PARTICIPANTS, OPINION LEADERS, AND COMPANIES SEEKING TO DEVELOP MEASURABLE MARKET SHARE. OVER 200 IN
DEPTH INTERVIEWS ARE CONDUCTED FOR EACH REPORT WITH A BROAD RANGE OF KEY PARTICIPANTS AND INDUSTRY
LEADERS IN THE MARKET SEGMENT. WE ESTABLISH ACCURATE MARKET FORECASTS BASED ON ECONOMIC AND MARKET
CONDITIONS AS A BASE. USE INPUT/OUTPUT RATIOS, FLOW CHARTS, AND OTHER ECONOMIC METHODS TO QUANTIFY
DATA. USE IN-HOUSE ANALYSTS WHO MEET STRINGENT QUALITY STANDARDS. INTERVIEWING KEY INDUSTRY
PARTICIPANTS, EXPERTS AND END-USERS. OUR RESEARCH INCLUDES ACCESS TO LARGE PROPRIETARY DATABASES.
LITERATURE SEARCH INCLUDES ANALYSIS OF TRADE PUBLICATIONS, GOVERNMENT REPORTS, AND CORPORATE
LITERATURE.

YOU MUST HAVE THIS STUDY

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

Backplane Transceiver Market Opportunities, Strategies,

and Forecasts, 2007 to 2013

Table of Contents

BACKPLANE TRANSCEIVER EXECUTIVE SUMMARY ES-1
Backplane Transceiver Market Driving Forces ES1
Increasing Demand For Bandwidth-Intensive, Multimedia-Rich Web Applications ES-5
Impact of Broadband ES-6
Backplane Transceiver Market Shares ES6
Backplane Transceiver Market Forecasts ES7
1. BACKPLANE TRANSCEIVER MARKET DYNAMICS AND MARKET DESCRIPTION 1-1
11 Global Communications Industry 1-1
12 Standards-Based Switching: 1-3
13 QSFP Product Functions 1-4
14 Backplane Transceivers for Communications 1-7
15 Increasing Demand For Bandwidth-Intensive, Multimedia-Rich Web Applications 1-9
151 Impact of Broadband 1-9
152 Circuit Switching 1-10
16 Increasingly Sophisticated Systems 114
16.1 Traffic Management and Switching Layer 1-15
16.2 Communications 1-15
163 Automated Test Equipment 1-15
164 High-Speed Computing 1-16
16.5 Storage and Serial Backplane Products 1-16
17 Communications | ndustry 1-16
171 Existing Communications Network Infrastructure Architecture Inadequate 1-20
172 DWDM W avelengths 1-21
173 Communications Edge to Core Network Segments 1-22
18 Communications | C Opportunity 1-24
181 Transition from ASICsto ASSPs 1-25
19 Application Specific Standard Products Market Driving Forces 1-27
191 Overcapacity Used As Redundant Link Market Driving Force 1-28
110 Gigabit Ethernet (GbE) Transition 1-29
1101 SONET and SDH 1-30
1.10.2 DWDM 1-30
1.10.3 ATM 1-31
1104 IP 1-31
1.105 Storage Topologies 1-32
111 M ulti-Service Switching Fabrics and Network Processing Devices 1-33
112 Changing Backplanes 1-33
1121 Crosspoint Switches 1-35

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC. |

1122 Point-To-Point Switched Backplanes 1-35
2. BACKPLANE TRANSCEIVER MARKET FORECASTS 2-1
21 Backplane Transceiver Market Driving Forces 21

211 Increasing Demand For Bandwidth-Intensive, Multimedia-Rich Web Applications 2-3

212 Impact of Broadband 2-3
22 Backplane Transceiver Market Shares 2-4

221 Vitesse 2-6

222 Vitesse VSC9180 Arapahoe - 2.5G SONET/SDH Backplane Transceiver 2-7

223 Vitesse Dual Time Constant Equalization 2-7

224 Vitesse VSC3312 Pricing & Availability 2-8

225 Mindspeed 2-8

226 Zarlink 2-8

227 Zarlink Semiconductor Timing and Synchronization 2-9

228 Picolight 2-10

229 Picolight RoHS Compliant 10Gbps 850nm X FP Transceiver Module 2-10

2210 Tyco Electronics 2-11

2211 Avago 2-11

2212 Semiconductor Backplane Silicon 2-12
23 Backplane Transceiver Market Segments 2-12
24 Backplane Transceiver Market Forecasts 2-14

241 Copper Based Backplane Transceiver Market Forecasts 2-18

242 Cisco InfiniBand Host Channel Adapter 2-24

243 QSFP (Quad Small Form-factor Pluggable) MSA (Multi-Source Agreement) Highly

Integrated 4-Channel Optical Transceiver 2-24

25 Backplane Transceivers for Communications 2-26
251 Microprocessors, Digital Signal Processors, And Application Specific Integrated Circuits

(ASICs) 2-27

26 EL/T1 Transceivers (LIU/Framer) 2-27

27 XAUI 2-29

28 Next Generation Networks (NGNs) Soft-switches And Media Gateways 2-29

281 Voice-over-Packet (VoP) Market 2-34

282 VCSEL Technology Backplane Transceiver Market Analysis 2-35

283 Interconnect And Serial-Switching Products Sub-Segments Market Trends 2-35

284 ASI and PCle Switching with Non-transparent Bridging 2-41

285 ASI and InfiniBand 2-42

286 ASI and RapidFabric™ 2-43

287 Backplane Transceiver Market Aspects 2-43

288 Usage Models 2-47

289 Wireline Communications Usage Model 2-50

2.8.10 Wireless RNC Usage M odel 2-50

2811 Wireless Base Station Usage M odel 2-50

2812 Storage System Usage Model 2-51

2813 Perspectives on Market Direction 2-51

2.8.14 Wireless Communications 2-52

2.8.15 Server 2-52

2.8.16 Storage 2-52
29 Gigabhit Backplane 2-53
210 Backplane Transceiver Regional Market Analysis 2-56

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC. |

BACKPLANE TRANSCEIVER PRODUCT DESCRIPTION

3. BACKPLANE TRANSCEIVER PRODUCT DESCRIPTION 3-1
31 Copper Based Backplane Transceivers Supporting 5 Gigabit To 10 Gigabit Transmission
Speeds 31
32 Vitesse 31
321 Vitesse Semiconductor Capacity And Performance Benchmarks 33
322 Vitesse Performance and Price Positioning 34
323 Vitesse Backplane Transceiver Circuit Switching 35
324 Vitesse Backplane Transceiver Supports Circuit Switching 3-6
325 Vitesse VSC9180 2.5 G SONET/SDH/OTN Backplane Transceiver 3-8
326 Vitesse VSC9180 Parallel to Serial Transmit 4 Receivers 3-10
327 Vitesse VSC9180 Arapahoe - 2.5G SONET/SDH Backplane Transceiver 3-10
328 Vitesse Parallel to Serial Transmit 3-10
329 Vitesse Serial to Parallel Receive 312
3.2.10 Vitesse VSC9180 Arapahoe - 2.5G SONET/SDH Backplane Transceiver 313
33 Mindspeed 350
331 Mindspeed 4x4 Port Backplane Transceivers 3-52
332 34x34 3-53
333 Mindspeed Technologies Semiconductor Networking Solutions 3-54
334 Mindspeed CDR 3-56
335 PM C-SierraNational Semi Backplane Design 3-58
34 VCSEL Based Backplane Transceivers Supporting 5 Gigabit To 10 Gigabit Transmission
Speeds 360
35 Zarlink QSFP (Quad Small Form-Factor Pluggable) Transceiver Module for InfiniBand 360
351 Zarlink QSFP Product Family 3-61
352 Zarlink QSFP MSA (Multi Sourcing Agreement) Support 3-64
353 Zarlink Backplane 3-65
354 Zarlink ZL50030 Digital Switch Backplane Description 3-69
36 Avago Fiber Optic Transceiver 369
361 Avago 373
37 Pico Light 376
371 Picolight 850nm VCSELs 3-78
372 Picolight 1310nm VCSELs 3-78
3.73 Picolight Vertically Integrated, Optimally Outsourced 379
374 Picolight RoHS Compliant 10Gbps 850nm X FP Transceiver Module 381
375 Picolight Pluggable Module MSA. 3-82
376 Picolight 10GbE XAUI 850nm X2 Transceiver Module 3-88
38 Bi Ra Systems/ MCor 390
39 Tyco Electronics 391
3.10 Texas Instruments Quad Serial Backplane Transceiver 39
3.10.1 FPSCs from Lattice: ORSO82G5/42G5 3-102
311 Crosspoint Switches 3111
3111 Mindspeed Technologies Crosspoint Switches 3111
3.11.2 Intersil - Crosspoint Switch Provides Black-Level Accuracy In Composite Video 3-117
312 Seridizer/Deseridizer 3125
3121 Mindspeed SerDes Transceivers 3-125
3122 Mindspeed M 27207 SerDes Transceiver 3-125
313 Accelerant Networks Serializer/Deserializer Transceiver 10-Ghit Backplane Performance 3128
3131 Accelerant 6.25 Gb/s Technology 3-130
3132 Agilent EEsof EDA Applications: Signal Integrity 3-131
3.13.3 L attice Semiconductor 3-132
3.134 L attice Engineer Field Programmable System Chip 3-133

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

3.135 Agilent Frequency Domain Effects Dispersion 3134
3.13.6 Agilent Products 3-135
3.137 Agilent Design Guides 3-135
3.13.8 L attice Semiconductor ORS042G5 Programmabl e Features: 3-139
314 90-nm SerDes FPGA Product Lines 3-156
315 Xilinx 3156
3.16 Altera 3-156
317 L attice Semiconductor 3-156
3171 L attice Semiconductor SerDes ORCA Positioning 3-162
3.17.2 L attice Semiconductor SerDes FPGA product 3-163
3.17.3 LatticeECP2 family 3-166
318 National Semiconductor High Speed Backplane Solutions 3-166
3.19 SerDes Device Performs Input And Output Functions 3176
3.19.1 Optical Transceiver Module 3-177
3.19.2 Traffic Management and Switching Layer 3-177
3.19.3 Communications 3-177
3.194 Automated Test Equipment 3-178
3.195 High-Speed Computing 3-178
3.19.6 Storage and Serial Backplane Products 3-178
4. BACKPLANE TRANSCEIVER TECHNOLOGY 4-1
41 Circuit Switching: The Transition Of Telecom Infrastructure From Circuit- To Packet-Based
Switching 41
411 Internet Datagram Packet Switching Networks 4-4
412 ATCA Step In The Transition Of Telecom Infrastructure From Circuit- To Packet-Based 4-7
413 Advanced Telecom Computing Architecture (ATCA) 4-10
414 Shared Bus, Dual-Star and Full Mesh Architectures 4-11
42 VCSEL (Vertica-Cavity Surface-Emitting Laser) 4-12
43 Zarlink Semiconductor Standard for Pluggable 4-Channel Parallel Fiber Optic Transceiver
Modules 4-13
44 RapidlO™ Architecture 4-14
44.1 PCI Express Core Technology / Cellular Base Stations / VPN/Gateways 4-16
442 PLX Technology Advanced Switching Layer 4-19
4.4.3 StarGen Switch Fabric Applications 4-21
45 SandCraft 4-23
46 Backplane Transceiver Devices Support Wide Frequency Range 4-26
46.1 SATA 4-27
4.6.2 Parallel ATA 4-27
4.6.3 Serial ATA 4-28
4.6.4 Advanced Switching Interconnect Specifications 4-28
4.6.5 XAUI 4-29
47 AdvancedTCA == Advanced Telecom Computing Architecture 4-30
48 Inte PCI Express Architecture 4-30
481 PCI Express Architecture 4-37
482 Intel PCI Express Architecture For Use In Communications And Embedded Applications4-38
483 PCI Express Architecture 4-45
484 Point-To-Point Switched Backplane 4-45
485 Out-Of-Band And In-Band Switch Control 4-46
49 Communications ICs 4-47
49.1 Manufacturing of Communications ICs 4-47
4.9.2 Framing and Mapping 4-48

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

410 Star Topol ogy 4-48
4.10.1 Out-Of-Band And In-Band Switch Control 4-50
411 Mesh Backplane 4-50
4111 Point-To-Point 4-51
412 Multi-Point Backplane 452
412.1 Switching From Multi-Point Architecture 4-54
413 Fast Backplanes 4-56
4131 Backplane Interconnect Building Blocks 4-59
4132 Backplane Signaling 4-60
414 Backplane Transceivers/ CDMA 4-61
414.1 Point-To-Point Switched Backplane 4-63
415 Glossary 4-64
5. BACKPLANE TRANSCEIVER COMPANY PROFILES 5-1
51 Backplane Transceiver Companies 51
52 Accelerant Networks 53
521 Accelerant / Synopsis 5-4
522 Synopsys Revenue 5-6
523 Accelerant 6.25 Gb/s Technology 5-8
524 Accelerant 6.25 Gb/s SerDes Transceiver Boosting Bandwidth In Existing Backplanes 59
53 Agere Systems 510
531 Agere Systems and Accel erant Networks 511
53.2 Agere Application Specific ICs (ASICs) 5-11
54 Analog Devices 512
541 Analog Devices Revenue 5-12
55 Aeluros 516
56 AMCC 528
56.1 AMCC Revenue 5-28
5.7 Analog Devices 529
57.1 Analog Devices Revenue for Third Quarter of Fiscal Y ear 2006 5-29
57.2 Analog Devices Revenue Analysis by Product 5-30
5.7.3 Analog Devices Adds Full-Featured Hot-Swap Controller For Increased Accuracy In
High-Current Backplane Applications 5-32
574 ADM307xE family of low-power Transceivers 5-33
58 Avago 533
581 Avago Multi-Channel Sales And Fulfillment System 5-34
582 Avago Large Scale And Global Operations 5-36
5.8.3 Avago Leading Supplier In Multiple Product Categories 5-37
584 Avago Design expertise 5-38
5.85 Avago Highly Diversified Business Model 5-39
5.8.6 Avago Technology L eadership 5-39
5.8.7 Avago Close Customer Relationships 5-39
5.8.8 Avago Strategic Objectives 5-40
5.8.9 Avago Revenue 5-44
5.8.10 Avago Wired Infrastructure 5-44
59 BiRa 547
510 Broadcom 548
511 Conexant Systems 550
5111 Conexant VDSL 2 Chipset 5-52
512 Dallas Semiconductor / Maxim Integrated Products 5%4
5.12.1 Dallas Semiconductor Customers 5-55

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

5.12.2 Dallas Semiconductor Revenue 5-59
5.12.3 Maxim Integrated Products/ Dallas Semiconductor 5-60
5.12.4 Maxim/Dallas Revenue 5-61
513 Dune Networks 562
514 EXAR 565
5.14.1 Exar Product Description 5-69
515 Fairchild 571
516 Hitachi / Maxwell 572
5.16.1 Maxwell Revenue for the First Half ended September 30, 2006 5-72
5.16.2 Hitachi Information Storage Media 573
5.16.3 Hitachi Battery 5-74
517 Infineon 576
518 IDT 577
5.18.1 IDT Competitive Positioning 577
5.18.2 IDT Target Markets 5-78
5.18.3 IDT Product Offerings 5-78
5.184 IDT Switching Solutions 5-79
5.185 IDT Flow-Control Management (FCM) Devices: 5-79
5.18.6 IDT First-in/first-out (FIFOs) Memories: 5-80
5.18.7 IDT Multi-Ports Memory Products: 5-81
5.18.8 IDT Timing Solutions 5-81
5.18.9 IDT PC Clocks 5-81
5.18.10 IDT Memory Interface Products 5-82
5.18.11 IDT MicroClock Devices 5-82
5.18.12 IDT NetCom Clocks 5-83
5.18.13 IDT Audio 5-83
5.18.14 IDT Video 5-83
5.18.15 IDT Telecommunications Products 5-84
5.18.16 IDT Digital Logic Products 5-84
5.18.17 IDT SRAM Products 5-85
5.18.18 IDT Integrated Communications Processors 5-85
5.18.19 IDT Military/Aerospace 5-86
5.18.20 IDT Customers 5-86
519 Intel 588
5.20 L attice Semiconductor 5-89
5.20.1 L attice Semiconductor Third Quarter 2006 Revenue 5-90
5.20.2 L attice Semiconductor Third Quarter Business Highlights: 591
521 Marvell 592
522 Marvell Technology Group 592
5.22.1 Marvell Technology Group Revenue 5-92
523 Maxim Integrated Technologies 593
524 Mindspeed 5934
5.24.1 Mindspeed® 2006 Restructuring Actions 5-95
5.24.2 Mindspeed Technologies Key Product Families 5-95
5.24.3 Mindspeed® 2006 Fourth Quarter Revenue 5-96
5.24.4 Mindspeed Technologies Revenues By Region 5-98
5.245 Mindspeed Technologies Revenues By Product Line 5-99
5.24.6 Mindspeed Technologies Revenue Third Quarter Of Fiscal 2006 5-99
525 National Semiconductor 5-100
5.26 On Semiconductor 5101
527 PMC-Sera 5104
527.1 PMC-Sierraand DASAN Networks 5-104

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

5.28 Siemens/ Dasan Networks 5-106
5.29 Teradyne 5-106
5.30 Triquint 5-108
531 Vitesse 5-109
5.31.1 Vitesse Crosspoint Switch Product 5-109
5.31.2 Vitesse VSC3312 Feature Set 5-110
5.31.3 Vitesse Dual Time Constant Equalization 5-114
532 Zarlink 5114
5.32.1 Zarlink Semiconductor Products 5-115
5.32.2 Zarlink Semiconductor Customers 5-116
5.32.3 Zarlink Semiconductor Timing and Synchronization 5-117
5.32.4 Zarlink Semiconductor Optical Communications 5-118
5.325 Zarlink Semiconductor Medical ASICs 5-118
5.32.6 Zarlink Semiconductor Medical Wireless 5-119
5.32.7 Zarlink Semiconductor Competition 5-120

List of Tablesand Figures I

BACKPLANE TRANSCEIVER EXECUTIVE SUMMARY

TebleES-1 ES5
Backplane Transceiver Market Driving Forces

Figure ES-2 ES7
Backplane Transceiver Market Shares, 2006

Table ES-3 ES9

Worldwide Total Backplane Transceiver Market Forecasts, Dollars, 2007-2013

BACKPLANE TRANSCEIVER MARKET DYNAMICS AND MARKET DESCRIPTION

Table1-1 15
QSFP Product Functions

Figure 1-2 1-6
Quad Small Form-Factor Pluggable Back Plane Transceiver

Table 1-3 111
Backplane Transceiver Target Markets

Table1-4 1-12
Backplane Transceiver Business Strategy

Table 1-5 1-13
Backplane Transceiver Key Elements Of Business Strategy

Table 1-6 1-18
Communications Signal Transport Changes

Table1-7 1-22
Communications Edge to Core Network Segments

Table 1-8 1-23
Network Access

Table 1-9 1-26
Benefits Of ASSPs

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC. |

BACKPLANE TRANSCEIVER TRANSCEIVER MARKET FORECASTS

Table2-1 2-2
Backplane Transceiver Market Driving Forces

Figure 2-2 2-5
Backplane Transceiver Market Shares, 2006

Table 2-3 2-6
Backplane Transceiver Market Shares, 2006

Table2-4 213
Worldwide Backplane Transceiver Market Segnents, Dollars, 2006

Table 2-5 2-14
Worldwide Backplane Transceiver Market Segments, Dollars, 2013

Table 2-6 2-16
Worldwide Total Backplane Transceiver Market Forecasts, Dollars, 2007-2013

Table 2-7 217
Worldwide Total Backplane Transceiver Market Forecasts, Dollars, 2007-2013

Table 2-8 2-19
Copper Based Backplane Transceiver Market Forecasts, Dollars, 2007-2013

Table 2-9 2-20
Copper Based Backplane Transceiver Market Forecasts, Units, 2007-2013

Table 2-10 222
VCSEL Backplane Transceiver Market Forecasts, Dollars, 2007-2013

Table2-11 223
VCSEL Backplane Transceiver Market Forecasts, Units, 2007-2013

Table 2-12 2-25
Benefits of QSFP

Table 2-13 2-28
Maxim / Dallas Semi Couductor 4-Port Cell/Packet Over T1/E1/J1 Transceiver Key Applications

Table2-14 2-30
Next Generation Network (NGN) Functions

Table 2-15 2-31
Next Generation Network (NGN) Metrics

Table 2-16 2-32
Next Generation Network NGN Market Driving Forces

Table 2-17 2-36
Market Trends For Interconnect And Serial-Switching Products

Table 2-18 2-38
XAUI Key Applications

Table 2-19 2-39
Mindspeed Backplane Transceivers Typical Applications

Table 2-20 2-40
Selected Backplane Transceiver Applications

Table2-21 2-44
Backplane Transceiver Market Aspects

Table 2-22 2-45
Backplane Transceiver Market Factors

Table 2-23 2-46
Backplane Transceiver Market Possibilities For High Speed I/0

Table 2-24 2-54
Gigabit Backplane I ssues

Table 2-25 2-55

Gigabit Backplane Functions

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

Figure 2-26 2-56
Enterprise Application Integration EAI Regiona Market Shares, 2006
Table 2-27 2-57

Backplane Transceiver Regional Market Shares, 2006

BACKPLANE TRANSCEIVER PRODUCT DESCRIPTION

Table 3-1 32
Vitesse Semiconductor V SC9180 Backplane Transceiver Functions

Table 3-2 37
Vitesse Backplane Transceiver Benefits

Table 3-3 38
Vitesse Circuit Switching Products

Table3-4 311
Vitesse Parallel to Seria Transmit

Table 3-5 312
Vitesse Serial to Parallel Receive

Table 3-6 313
Vitesse VSC9180 Arapahoe - 2.5G SONET/SDH Backplane Transceiver

Table 3-7 316
Vitesse Ethernet Product Set

Table 3-8 324
Vitesse Transport Physical Layer Product Set

Table 3-9 339
Vitesse VSC7281 Backplane Transceivers

Table 3-10 341
Vitesse VSC7281 Backplane Transceiver Modules

Table 3-11 342
Vitesse VSC7281 Backplane Transceiver Features

Table 3-12 344
Vitesse VSC7281 Backplane Transceiver Benefits

Table 3-13 345
Vitesse Mux/Demux Transceiver With Integrated Clock Multiplier Unit Features :

Table3-14 347
Vitesse XAUI Transceivers

Table 3-15 348
Vitessse XAUI Applications :

Table 3-16 349
Vitessse XAUI Specifications:

Table 3-17 350
Vitesse Transceivers and SerDes

Table 3-18 351
Mindspeed Backplane Transceiver Features

Table 3-19 352
Mindspeed Backplane Transceivers Typical Applications

Table 3-20 355
Mindspeed Technologies Key Product Family Semiconductor Networking Solutions

Table 3-21 3-56
Mindspeed Technol ogies Networking Solutions Target Markets

Table 3-22 357

Mindspeed CDR Features

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

Table 3-23 358
PMC-SierraNational Semi Backplane Design Benefits

Figure 3-24 360
Zarlink QSFP (Quad Small Form-Factor Pluggable) Transceiver Module for InfiniBand

Table 3-25 362
Zarlink QSFP Product Family Functions

Table 3-26 363
Zarlink QSFP Product Family Function Devel opment

Table 3-27 365
Zarlink ZL50030 Digitd Switch Switching Features

Table 3-28 3-68
Zarlink ZL.50030 Digital Switch Backplane Transceiver Applications

Table 3-29 370
Avago Fiber Optic Transceiver

Figure 3-30 371
Avago Gigabit Ethernet (1.25GBd) Physical Layer Solution

Figure 3-31 372
Backplane/Daughtercard Simulations To Scope M easurements

Figure 3-32 373
Avago Backplane Transceivers

Table 3-33 374
Avago Serial Optical Data Communications Applications Module Features

Figure 3-34 376
Avago Backplane Transceiver

Table 3-35 377
Pico Light VCSEL Advantages

Figure 3-36 381
Picolight Transceiver

Table 3-37 383
Picolight 850nm Transceiver Key Benefits

Table 3-38 384
Picolight 850nm Transceiver Key Applications

Table 3-39 385
Picolight 850nm Transceiver Key Functions

Table 3-40 3-86
Picolight 850nm Transceiver Key Features

Table 3-41 3-89

Picolight X2 Transceiver In Accelar Family Of Products Customized For Short Reach LAN, SAN And Intra-
POP Applications

Figure 3-42 391
Tyco Electronics Lightray MPX Optical Backplane

Figure 3-43 392
Tyco Electronics Optical Backplanes & Fiber Management Solutions

Table 3-44 393
Tyco Electronics LIGHTRAY MPX Interconnection System Benefits

Figure 3-45 39
Tyco Backplane Solution

Table 3-46 395
Texas Instruments TLK 3104SC Specifications

Table 3-47 3-9%

Texas Instruments TLK3104SC Features

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

Table 3-48 39
Texas Instruments Four-Channel Serial Backplane Transceiver TLK3104SCGNT Primary Applications

Table 3-49 3-100
Texas Instruments Four-Channel Serial Backplane Transceiver Transmission Media A spects

Table 3-50 3103
L attice Semiconductor ORSO82G5 and ORS042G5 Backplane Transceiver Features

Table 3-51 3107
L attice Semiconductor ORSO82G5 and ORS042G5 Backplane Transceiver Functions

Table 3-52 3109
L attice Semiconductor ORSO82G5 and ORS0O42G5 Backplane Transceiver Benefits

Table 3-53 3111
Mindspeed Technologies Crosspoint Switch Configurations

Table3-54 3113
Mindspeed Crosspoint Switching Functions

Table 3-55 3114
Mindspeed Typical Crosspoint Switch Applications

Figure 3-56 3123
Intersil Backplane And Line Card Applications

Table 3-57 3126
Mindspeed M27207 SerDes Transceiver Features

Table 3-58 3137
ORS082G5 / ORS042G5 Products Device ORS0O82G5 ORS042G5

Table 3-59 3139
L attice Semiconductor ORSO42G5 Programmable Features

Table 3-60 3141
L attice ORSO82G5 FPSC (Field Programmable System Chip) device applications

Table 3-61 3157
L attice Semiconductor SERDES

Table 3-62 3159
L attice Semiconductor ORCA® ORSPI4 Next -Generation FPSC Features

Table 3-63 3161
L attice Semiconductor ORCA® ORSPI4 Next -Generation FPSC Embedded Core Features

Table 3-64 3162
L attice Semiconductor ORCA® ORSPI4 Components

Table 3-65 3167
National Semiconductor Products

Figure 3-66 3168
National Semiconductor Signal Conditioner DS40M B200 Products

Table 3-67 3169
National Semiconductor Signal Conditioner Features

Figure 3-68 3170
Nationa Semiconductor SCAN50C400 - 1.25/2.5/5.0 Gbps Quad Multi-rate Backplane Transceiver

Figure 3-69 3171
Nationa Semiconductor SCAN50C400 - 1.25/2.5/5.0 Gbps Quad Multi-rate Backplane Transceiver

Features

Figure 3-70 3174

National Semiconductor. SCAN50C400A is afour-channel high-speed backplane transceiver (SERDES)

BACKPLANE TRANSCEIVER TECHNOLOGY

Figure 4-1 4-3
Circuit Switch Direct Connectivity

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

Figure 4-2 4-4
Circuit Switch Direct Connectivity

Figure 4-3 49
Shared Bus, Dual Star, and Full Mesh Architecture

Table4-4 4-26
Common Data Protocaols.

Table4-5 4-32
Intel PCI Express Benefits

Table 4-6 4-35
Requirements For A Third Generation Local 1/0 Bus

Table 4-7 4-39
Intel PCI Express Benefits

Table 4-8 443
Requirements For A Third Generation Local 1/0 Bus

Table4-9 4-49
Star Topol ogy

Table 4-10 451
Mesh Topology

Table4-11 453
Multipoint Topology

Table 4-12 4-56

Fast Backplanes Cost / Performance Solutions

BACKPLANE TRANSCEIVER COMPANY PROFILES

Table5-1 51
Selected Backplane Transceiver Companies

Table5-2 516
Aeluros Serializer/Deserializer Solutions

Table5-3 517
Aedluros Seriadizer/Deseridlizer Benefits

Table5-4 518
Aedluros Seridlizer/Deseridizer for XAUI Modules

Table5-5 519
Aedluros Seridizer/Deseriaizer Puma AEL 1003

Table 5-6 520
Aedluros Serializer/Deserializer Puma AEL 1004 Features

Table 5-7 521
Aedluros Serializer/Deserializer Puma AEL 1006 Features

Table 5-8 523
Aeluros Puma AEL 1001 deviceisasingle channel CMOS Features

Table5-9 524
Aduros Puma AEL 1001 device 10GbE/10GFC LAN PHY/SerDes

Table5-10 525
Adluros Puma AEL 1001 device 10GbE/10GFC LAN PHY /SerDes In the transponder modules

Table5-11 5-26
Aeluros PumaApplications

Table5-12 527
Aeluros Puma Benefits

Table5-13 532

Analog Devices Backplane Transceivers

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

Table5-14
Avago Key Competitive Strengths
Table5-15

Product Categories In Which Avago Ranks Among The Top Three Suppliers By Revenue Share

Table5-16

Key Elements Of Avago Strategy
Table5-17

Avago Wired Infrastructure Products
Table5-18

Avago Wired Infrastructure Markets
Table5-19

Avago Wired Infrastructure Customers
Table5-20

Dallas Semiconductor Customers
Table5-21

Dallas Semiconductor Products
Table5-22

Dallas Semiconductor Markets Served
Table5-23

Maxim Net Revenue, Dollars, 2002-2006
Table5-24

Dune Device Positioning

Table 525

Exar Target an Environment ::
Table5-26

Exar Features

Table5-27

Exar Applications

Table5-28

IDT Customers

Table5-29

Vitesse V SC3312 crosspoint switching functions
Table5-30

Vitesse's PiXEQ™ equalization capability features

535

537

540

5-45

5-46

547

555

5-56

558

5-60

564

5-66

5-67

5-69

5-87

5112

5113

REPORT # SH29821504 459 PAGES

151 TABLES AND FIGURES

2007

$3,200




WINTERGREEN RESEARCH, INC.

ABOUT THE COMPANY

WINTERGREEN RESEARCH, HAS A UNIQUE RESEARCH STRATEGY THAT RELATESTO

IDENTIFYING MARKET TRENDS THROUGH READING AND INTERVIEWING OPINION LEADERS. BY READING
THE ELECTRONIC EQUIVALENT OF 40 FEET OF PAPER, WINTERGREEN RESEARCH SENIOR ANALYSTS CAN
LEARN A LOT MORE ABOUT MARKETS A LOT FASTER THAN CAN BE LEARNED THROUGH EXPENSIVE
SURVEYS AND FOCUS GROUPS THINKING ABOUT MARKET TRENDSISA HIGH PRIORITY AT WINTERGREEN
RESEARCH. ASWITH ALL RESEARCH, THE VALUE PROPOSITION FOR COMPETITIVE ANALYSISCOMES
FROM INTELLECTUAL INPUT.

ITISA LUXURY REALLY, AVAILABLE TO ONLY A VERY FEW PEOPLE, TO BE ABLE TO GATHER
INFORMATION, LOTS OF INFORMATION FROM READING MASSIVE AMOUNTS OF CONTENT, AND THEN
TRYING TO MAKE SENSE OF THAT CONTENT. THE ABILITY TO THINK ABOUT MARKET TRENDS IS
ENHANCED BY DOING IT OVER AND OVER FOR MANY DIFFERENT MARKETS THAT ISWHAT
WINTERGREEN RESEARCH ISALL ABOUT: READING AND THINKING ISAN ESSENTIAL ASPECT OF
COMPETITIVE ANALYSIS TALKING TO OPINION LEADERS IS THE THIRD ESSENTIAL ASPECT OF

PRODUCING GOOD, RELIABLE DATA.
WINTERGREEN RESEARCH, FOUNDED IN 1985, PROVIDES STRATEGIC MARKET ASSESSMENTS

IN TELECOMMUNICATIONS COMMUNICATIONS EQUIPMENT, HEALTH CARE, INTERNET AND ADVANCED
COMPUTER TECHNOLOGY . INDUSTRY REPORTS FOCUS ON OPPORTUNITIES THAT EXPAND EXISTING
MARKETS OR DEVELOP MAJOR NEW MARKETS THE REPORTS ASSESS NEW PRODUCT AND SERVICE
POSITIONING STRATEGIES NEW AND EVOLVING TECHNOLOGIES AND TECHNOLOGICAL IMPACT ON
PRODUCTS SERVICES AND MARKETS MARKET SHARES ARE PROVIDED. LEADING MARKET
PARTICIPANTS ARE PROFILED, AND THEIR MARKETING STRATEGIES, ACQUISITIONS, AND STRATEGIC
ALLIANCES ARE DISCUSSED. THE PRINCIPALS OF WINTERGREEN RESEARCH HAVE BEEN INVOLVED IN
ANALY SIS AND FORECASTING OF INTERNATIONAL BUSINESS OPPORTUNITIES IN TELECOMMUNICATIONS

AND ADVANCED COMPUTER TECHNOLOGY MARKETSFOR OVER 30 YEARS

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

ABOUT THE PRINCIPAL AUTHORS

ELLENT. CURTI SS, TECHNICAL DIRECTOR, CO-FOUNDER OF WINTERGREEN RESEARCH, CONDUCTS

STRATEGIC AND MARKET ASSESSMENTS IN TECHNOLOGY -BASED INDUSTRIES PREVIOUSLY SHE WAS A
MEMBER OF THE STAFF OF ARTHUR D. LITTLE, INC., FOR 23 YEARS MOST RECENTLY AS VICE PRESIDENT
OF ARTHURD. LITTLE DECISION RESOURCES SPECIALIZING IN STRATEGIC PLANNING AND MARKET
DEVELOPMENT SERVICES SHE ISA GRADUATE OF BOSTON UNIVERSITY AND THE PROGRAM FOR
MANAGEMENT DEVELOPMENT AT HARVARD GRADUATE SCHOOL OF BUSINESSADMINISTRATION. SHEIS
THE AUTHOR OF RECENT STUDIES ON WORLDWIDE TELECOMMUNICATIONS MARKETS THE TOP TEN
INTERNET EQUIPMENT COMPANIES, THE TOP TEN CONTRACT MANUFACTURING COMPANIES AND THE
TOP TEN TELECOMMUNICATIONS MARKET ANALY SIS AND FORECASTS

SUSAN EUSTIS, PRESIDENT, CO-FOUNDER OF WINTERGREEN RESEARCH, HAS DONE RESEARCH IN

COMMUNICATIONS AND COMPUTER MARKETS AND APPLICATIONS. SHE HOLDS SEVERAL PATENTSIN
MICROCOMPUTING AND PARALLEL PROCESSING. SHE HAS THE ORIGINAL PATENTSIN ELECTRONIC
VOTING MACHINES. SHE HAS NEW PATENT APPLICATIONS IN FORMAT VARYING, MULITPROCESSING, AND
ELECTRONIC VOTING. SHE ISTHE AUTHOR OF RECENT STUDIES OF THE REGIONAL BELL OPERATING
COMPANIES MARKETING STRATEGIES, INTERNET EQUIPMENT, BIOMETRICS, A STUDY OF INTERNET
EQUIPMENT, WORLDWIDE TELECOMMUNICATIONS EQUIPMENT, TOP TEN TELECOMMUNICATIONS,
DIGITAL LOOP CARRIER, WEB HOSTING, WEB SERVICES AND APPLICATION INTEGRATION MARKETS
MsS BUSTISISA GRADUATE OF BARNARD COLLEGE.

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




WINTERGREEN RESEARCH, INC.

ORDER FORM
Return To: WinterGreen Research, Inc.
6 Raymond Street

Lexington, MA 02421 USA
Phone: (781) 863-5078 --- Fax: (781) 863-1235 or (781) 860-0897

PLEASE ENTER MY ORDER FOR:

Backplane Transceiver Market Opportunities,

Strategies, and Forecasts 2007-2013

-ALL REPORTS ARE AVAILABLE IN EITHER PRINT OR PDF-
PDF PRINT

ENCLOSED ISMY CHECK FOR $2,800 FOR SINGLE COPY, $3,800 FOR WEB SITE POSTING

PLEASE BILL MY COMPANY USING P.O. NUMBER

PLEASE CHARGE MY MASTERCARD/VISA/AMERICAN EXPRESS—

CARD NUMBER ExP.DATE
If charging to a Credit card you may e-mail the order form, but not the card information
Fax or Call with credit card information - Do not send card number as e-mail - Y ou may send the order as e-mail

ADDITIONAL COPIES, @ $375 (EXTRA COPY PRICE IN EFFECT ONLY WITH INITIAL ORDER)

NAME TITLE

SIGNATURE

COMPANY DIVISION

ADDRESS

aTy STATE/
ZIP

TELEPHONE

FAX

EMAIL

PLEASE NOTE: RESIDENTS OF MASSACHUSETTS AND CONNECTICUT MUST INCLUDE APPROPRIATE SALES
TAX

SUBSCRIBERS OUTSIDE THE UNITED STATES MUST PROVIDE PREPAYMENT IN U.S. FUNDS

REPORT # SH29821504 459 PAGES 151 TABLES AND FIGURES 2007 $3,200




