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Executive Summary

Intel Corporation, founded 1968, is the largestropcocessor company in the world,
with the greatest overall share of the microproaessarket worldwide. Along with its major
competitor AMD, Intel is a participant in a highlplatile market environment born from the
introduction of the personal computer and fed yghenomenal growth of multimedia software
and the Internet. To maintain this dominant posititntel must recognize a paradigm shift
currently taking place within the market, specifigahe growth of mid-range highly power

efficient and multi-threading computers, and adsgbroduct direction to compensate.

The modern microprocessor industry has been infle@mreatly by Intel and the efforts
of its competitors. There are highly stratified idiens between low, mid, and high end markets
in addition to substantially differing design platphies between desktop, laptop, embedded
device, and server microprocessors. Intel's mabpct offerings are the Pentium, a mid to high
range desktop processor; the Celeron, a low priogeidesigned to secure the low end market;
the Itanium, a high end server processor usingxa generation architecture; and the Xeon, a
mid to low range cost effective server processoe. d&vise a set of strategies for each sector of

the market with the intention to maintain shortrigarofitability and a superior future position.

For the desktop market, Intel should attempt teedage its current dominant position,
while continuing development on the integrated sip through intensive research investments.
In the laptop market, however, Intel should focissresources on developing energy-efficient
performance technology, and differentiate prodwessbundling and specialization. It should
also control low-end and emerging markets as wekka@nsolidate its reputation and customer
base. For the workstation/server market, Intel khbtst repair its negative reputation generated
by its failure to meet initial performance expeidas, through a shift in advertising to cover
EPIC vs. RISC architecture advantages. This shibelthen followed by offering cash purchase
incentive (such as rebates, exclusivity paymerits) #or existing clients. Other strategies such
as stressing forthcoming software solutions forEREC architecture in all advertising media and
stratifying capital investments in Itanium and Xeoould also be considered. Lastly, for the
specialized embedded market, we suggest Intel cosf@n developing low-power embedded
processor solutions, as well as to regain the ragiibne chip market that it ceded several years

ago using its stronger technological background.
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Background

Intel is currently the world’s largest microprocessompany. It was founded in 1968
and first competed in the SRAM, DRAM, and ROM maské heir microprocessors were first
produced in 1971, and eventually grew to be thaie roduct in the 1980’s. Intel began putting
its microprocessors into personal computers for &\ Compaqg, which cemented its position
as a key processor supplier. Intel introducediits fPentium” chip in 1993, which would grow
to be a very popular and long lasting line. It atsarted its famous “Intel Inside” advertising
campaign in 1990. Microsoft’s successive Windovekases, from Windows 95 to 98 to 2000,
created a constant need for faster and better ggocg which propelled Intel sales of each new
hardware release. In 2000, Intel had almost a malgam the processor market. However, after
2000, PC demand slowed as consumers turned toveheslsper systems. As a result, AMD
experienced rapid growth with its low-end strategD would eventually become Intel's
biggest rival. Both companies are constantly updatihe technology onboard their mass-
produced products, as a guiding principle set kgl loo-founder Gordon Moore calls for a
certain doubling time for processor power that bmimpanies are actively attempting to fulfill

every few years. In fact, Moore’s Law has shapedetttire microprocessor industry.

Currently, Intel and AMD are locked in a battle pweulti-core processors. The release
of Intel's Core2Duo line gave them a temporary atlgge, as these processors were both more
powerful and less expensive than AMD’s Dual Corbl#&t processors. This forced AMD on the
defensive, as they had to drastically slash pricesrder to keep up with Intel. Intel still has a
technological advantage over AMD, but AMD is tryitwfight back, and has recently released a
large lineup of Quad-Core processors that they molbgive them an advantage. However, Intel
fired back by announcing its own line of new Quanl<€ processors and a new Six-Core
processor that will ship at the end of the yeatellinas also been doing well with server
processor sales. It has been supplying chips tgpaares like Google and Amazon for advanced
tasks like cloud computing. Intel in recent yeaengd huge advantage over AMD with its
introduction of dual-core which has made its preoes both cheaper and more efficient. In this
way the AMD/Intel competition has become one of ¢hessic examples of barrier to entry by
technology and how a rival company may respond taugh larger competitor in a volatile

market environment.
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Six Forces Analysis

Entry barriers

The two key ingredients to competition in the mpmacessor industry, innovative technology and low
price, serve as prohibitive entry barriers. Contpetiness demands tremendous amounts of patented and
specialized technological expertise in manufactuas well as new product design. An enormous
economy of scale is also required for price contipetiess, which also often necessitates low

profitability due to intense rivalry. For the desftand server markets especially, large amouninef t

and sunk costs are associated with developmenpeiffarmance oriented chips. Certain key technelogi
like EPIC and RISC also have extensive patenthibykey players in the field. Along with the well
established reputation of Intel, these factors neakey near impossible.

Nonetheless, in the emerging field of cheap uloegbles where Intel has less experience, the entry
barriers are lower. Asian semiconductor giant gialready making its entry with the “Isaiah” chiait
which is comparable to Intel's Atom. Apple recerdlyquired a boutique microprocessor design
company, P.A. Semi, which was known for its desifjpophisticated, low-powered chip$his most
likely will not pronounce Apple’s entry into thedastry, but it can mean losing a major customer for
Intel if Apple begins to rely on its own chips.

Buyer Bargaining Power

In the desktop, laptop, and embedded markets,ichdiV retail buyers have nearly no bargaining power
due to their small influence on the overall markéajor computer manufacturers like Dell and HP have
significantly larger bargaining power with Intelalto their high volume orders which contributeamgke
portions of the Intel overall revenue. On the sesige, however, there is a large amount of buyer
bargaining power due to compatibility issues wittel's EPIC architecture compared to competitors’
RISC architecture. There is little diversity ofesiis but the volume of purchase by each cliemhménse
in volume. Software complement is essential to esgcand there is overall less diversity in theenak

of buyers. Reputation and partnerships are estentia

Supplier Bargaining Power

Contractors which construct factories and equiprhent little bargaining power. These are hired by
prior agreement and play no part in the competitietween corporations. There are also many choices
contractors, so pricing is aggressive. Engineedsrasearch staff that have gone through extensive
training and have acquired significant amount ofkigg experience are more indispensible to the
company and hence have greater bargaining powppli8ts such as motherboard and chipset

! Erika Brown, E. C. (2008, 04 23). Apple buys Chip Designer. Retrieved 05 04, 2008, from Forbes:
http://www.forbes.com/technology/2008/04/23/apple-buys-pasemi-tech-ebiz-cz_eb_0422apple.html
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manufacturers only have a small amount of barggipmwer because they need the processor giants like
Intel to find use of their products.

Substitutes

There are almost no substitutes for the CPU siecause it is an essential component for a computer.
The only way to substitute for a CPU is to subtifior the computer itself.

Rivalry

The processor industry is extremely price competitlThere is little differentiation between Intelda
AMD microprocessors in terms of function. There als® high fixed costs in this market, but low
marginal costs. Therefore, each company has agsineentive to undercut the other. Furthermore, th
product life cycle is very short, and technologies industry standards evolve rapidly. In ordegdin
market share, both companies are forced to quinkigduce new products and slice away margins, a
strategy that results in significant dips in prefithich forced Intel and AMD to reduce cost by
respectively laying off 10% of their workforce iB@ and 20082 Finally, high exits costs due to the
sunk costs increases competition.

Complements

In general all the separate markets demanding priccessors, PC software, other hardware components,
and operating systems have high need for bettecla@alper processors. For the laptop market, the
Centrino platform is a classic example of creatagplementary synergy with its bundle of CPU,

chipset, and wireless modules. In addition to piimg better performance and compatibility, this
integration simplified brand name and consumerahdihe development of graphically advanced
demanding software such as Windows Vista and matgovgames raises expectations for performance.
The growing demand for thinner and lighter notetsoc&ll for smaller size and greater power efficienc
which makes a great future for the Intel Atom lirethe desktop and server markets, High Performanc
Computing (HPC) programs such as biological sinmuat, weather prediction, oil exploration and
financial analysis all benefit much from multithdéag processors.

? Associated Press. (2006, 09 06). Intel to lay off 10,500. Retrieved 05 04, 2008, from msnbc: http://www.msnbc.msn.com/id/14679917/

3 Reuters. (2008, 04 07). A.M.D. to Cut 1,600 Jobs as It Lowers Forecast. Retrieved 05 06, 2008, from New York Times:
http://www.nytimes.com/2008/04/07/technology/AP-Chip.htmI?ref=business
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SWOT Analysis

— SWOT Analysis -{

* Diverse customer base.

e Good brand loyalty in desktops and laptops.

e Large amounts of free cash for investments, lawsuits, advertising, etc. g
e Backlog of patented technology to implement. or?n
e Existing and consistent lead in technology. :—*5
e Well-established presence in foreign countries.

e Lackluster performance in the server microprocessor market.

e Failure to induce public acceptance of EPIC architecture over RISC. S
()
e High operating costs. %
° . . . 3
Brand loyalty in foreign nations. o
e  Pursuit of market in embedded devices. L
(7]

* Mobile internet device revolution — chance to lead market with Atom.
e Continued growth of computer gaming frontends the high end market. _g
e Expansion of tech-savvy population buffers the mid range market. '8
e Press current leading position in the desktop and laptop markets. gr
e Current partnerships to improve software compatibility with EPIC architecture. g
=2
wn

* IBM and AMD in the server market.

e Shift away from primary emphasis on clock speed to multi-threading, high reliability,
low power consumption, low temperature.

e AMD’s acquisition of ATl and subsequent product bundling practices to threaten Intel
platform offerings.

e Various local startups in Asian markets.
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Desktop Market

The desktop market is comprised of several largeptder companies that sell to many
individual buyers of all demographics worldwideisltcurrently the largest and most valuable prawess
market, but has experienced slow growth recentiypared to the notebook market. Current sales are
around 150 million units worldwide, but projectedufre growths are not largdntel currently has strong
advantages in technology and resources over AMibih the high and low end markets, and can try
either pressing its advantage to squeeze out AMBcocommodate AMD by giving them one part of this
market.

Low End Market

The common person orders computers online or e in large computer stores. These
people will mostly care about the price or the nainéne computer company. They will pay little
attention to the actual processor, and will nokhbewledgeable about the benchmarks of each pracesso
The power of the processor is not very importasalacurrent processors can handle mundane tikeks |
using the internet or uploading photos. It is imtaot to get deals, particularly exclusive oneshhie
major computer manufacturers. Since these companiem bulk, Intel can offer them special rates, o
wield its dominant position in the market to asgeeissure. However, Intel must be careful about
pressuring for exclusive deals, because AMD caaliaé¢ by suing them with antitrust cases

Intel should continue developing integrated platf@olutions, which combine the CPU,
graphics, and sound together. Although they arallyson the low end for each part, these platfocans
cost substantially less than buying each part séglgir making them very attractive to low-end
consumers. This is particularly good for computanaofacturers because of the significant cost
reductiord. The average consumer does not need a betterigggpbcessor, so any cost reduction is
extremely beneficial. By utilizing their currentmant position, Intel could convince computer
manufacturers to buy platforms from them insteadraphics cards from somewhere else, thus giving
them an advantage in the processor and graphidsyankets. AMD is currently trying to utilize its
acquisition of ATI by creating its own platformshdy are currently developing the AMD GAME! line
that will utilize ATI graphics cards. Intel can grdompete on the lower end by making their plati®rm
cheaper than AMD, which is possible. Intel will leaw cede the higher end to AMD unless they can
reach a deal with Nvidia to incorporate their giapltards.

The low-end market is much larger than the high@mal Around 80% of the market is
comprised of PC’s costing less than $1000. Thus,dassential that Intel keep a lead in this markeé
Core 2 line is currently more cost effective thavilXs new Phenom line, and it will be at least aryiea
AMD to be able to catch uglso, given Intel's significantly larger resourcéisey can invest more
heavily in research to keep ahead. Overall, thedad market is the more profitable one, so Intelsh
not accommodate AMD, especially given their eagld. This is the desktop market portion that should
be concentrated on most heavily, with aggressiweemutting and landing exclusivity deals with
computer manufacturers. Intel can continue to inkieavily in research. Intel invested almost Gidnillin

4 Perlmutter, D. (n.d.). Personalizing Your Computing Experience. Retrieved 05 05, 2008, from Intel:
http://download.intel.com/pressroom/kits/events/idfspr_2008/2008_0402_IDF-PRC_Perlmutter_EN.pdf

> Don Clark, R. R. (n.d.). AMD Expands Intel Accusations. Retrieved 05 05, 2008, from Wall Street Journal Online:
http://online.wsj.com/article/SB121002216518768677.htm|?mod=googlenews_wsj
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2006, about half of their total operating expen3éss is compared to only 1.2 billion for AMDGiven
Intel's huge financial advantage, they can contitmuenprove on their technological lead over AMD
through even more research. There is little AMD darabout this because of their weaker financial
position. AMD can try to fight back in this market greatly cutting their prices, but this will ortyrt

them in the short run, and Intel can fight backcbiting its own prices, thus triggering a disastrpuce
war neither side wants. Unless AMD can get luckihwhe next round of chips, they do not seem tehav
many options.

High End Market

There is a much smaller market composed of knovaelig individuals who purchase separate
parts online and build the computer themselves! bells OEM products to websites, which these fgeop
then buy from. Frequently, the people that buikirtiown computers are high-end gamers who actively
read benchmark tests in order to discover thefresessor. New games present a wonderful complement
because they constantly push the technologicatdiofia machine and demand better hardware, forcing
gamers to upgrade. Marketing is not as necessacpause these consumers actively search for all
products by each company. Price and technologtharenost important factors, as consumers will go fo
the optimal mix of cost and performance. This maikéoo small to be a focus for Intel, but giveatt
they need to do very little to reach this markietain be a profitable one. Currently, Intel hastaoprice
and technological advantage over AMD, so it haswad the majority of this market.

This could be a potential market to accommodate AND is much smaller than the low-end
mass market, so it would not be extremely costiyiritel. Intel could possibly scale back developtran
the high end chips and let AMD do it instead. AMBuld probably be happy in this role, as they would
be able to make decent profits through lowered aditipn. On the other hand, if Intel pushes
aggressively into AMD on all fronts, AMD may retle by either pursuing massive anti-trust lawsoits,
concentrate its efforts on an area that Intel igknig, as it has done in the past. A cooperatiradesyy
would avoid such potential destructive competitidowever, the risk is that once AMD controls theywe
high-end market, they may extend their graspsthcslightly less high end, entertainment PC segmen
Also, AMD would be able to build a reputation asihg the very best chips, which may impact the less
educated consumers for whom reputation is more fitapbthan actual chip performance. Intel does not
really need to accommodate AMD currently giverfaigorable position, but it may be propitious to lbac
off the competition in this area to give AMD roombreathe.

The desktop processor market is a highly volatié anpredictable one. Given the extremely
price competitive nature of the market, each companst constantly be on the forefront of new
technology and breakthroughs. Products may se¢hassa year of life, so companies must be agile
enough to constantly change their product lineagctordance with quickly changing demand and
technology. On the other hand, the market is clmgngiwards a longer, 6-year cycle. This is because
software has not been able to advance sufficieathgquire constant computer updating. This definit
slows down potential future growth, since the mavké be much more easily saturated with a longer
chip lifespan. As stated earlier, the desktop ntarkiksoon be eclipsed by notebooks, so Intel $thou
anticipate this by shifting research from desktmpsotebooks.

6 AMD. (2006). AMD 2006 Annual Report. AMD.
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Laptop Market

In contrast to the desktop market where achievigh processor performance with front-end
technologies constitutes the primary focus of cditipe strategy, the mobile market demands a best
balance between performance, energy efficiencywareless connectivity (Fig. 1). Due to the trerid o
growing emphasis on mobile computing by consumiersgawith the proliferation of wireless
connectivity in the world, there is seen a shifsate from desktop microprocessors to mobile
microprocessors (Fig. 2). The sales of micropramssis the Mobility Group as a percentage of thelln
consolidated net revenue has increased steadity 2296 in 2005, to 26% in 2006, to 28% in 2607.

The following are some key strategies for succeshis market.

“The Heart of a New Generation”’

The emerging trend for thinner and lighter laptplaxes high demand on energy efficiency
because higher energy efficiency diminishes thel fi@elarger batteries and CPU cooling deviceis It
this trend that completely separates strategyhi@tdptop processor market from that for desktoparey
performance is often maximized at the expense efgynand size. Intel's forthcoming Atom line of
processors revolutionizes the field by combininghhperformance and energy efficiency with low cost.
The technologies employed in this product, inclgdime 45-nm CMOS for high performance and the
Deep Power Down (C6) power management system,arafrwhich has appeared in AMD’s products,
will keep Intel ahead, but not for long. Due tossdicensing agreements, AMD will have access to
certain patented technologies developed by Intet abme time. It has already matured its 45-nm
technology and is ready to release product indicersd half of 2008 as a part of its new generd®ioma
Platforn?. To secure its dominance in the mobile markegl Isthould heavily reinvestin R & D,
especially in developing more advanced energyiefftqgperformance technology in order to maintain or
even elongate the technological time gap ahead oval AMD.

Differentiate Product via Bundling and Specializaton

AMD is capable of imitating or improving on mostlotel’'s technologies. Without such
technological barriers, competition often degradés price wars, causing both companies to losétpro
It can avoid costly price wars by differentiating products towards the specific orientations ef th
customer. This can be done by bundling componetasplatforms, as it has successfully done with the
Centrino platform, and also developing technolodjighe specific needs of a certain customer group
such as with the vPro technology which enhancasitgdor businesses. However, AMD has followed
suit with its own bundling and differentiation sames. The forthcoming Puma platform includes a
powerful GPU unit by ATI, which AMD has acquiredits the taste of the high-end gamers. Intel can
potentially compete directly by acquiring NVIDIAubthis move would be costly, and the long-term
benefits are uncertain. Unable to gain dominan¢bergeneral markets, AMD is likely to concentrate
efforts in the niche graphic market for gaming maeh. In the short term, Intel should try to kegpati
least technologically in the graphics end by coafieg with NVIDIA, since falling behind would

7
Intel. (2007). Intel 2007 Annual Report. Santa Clara: Intel.

8 AMD. (n.d.). AMD 45nm Process Technology Generation. Retrieved 05 05, 2008, from http://www.amd.com/us-
en/assets/content_type/DownloadableAssets/AMD__45nm_Press_Q-A.pdf
o Rivas, M. (2007, 12). AMD 2007 Financial Analyst Day Presentation. U.S.A
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potentially allow AMD to establish a reputationtiris high prestige market first that can prolifertd
other sectors.

Control Low-End and Emerging Markets

The cost effectiveness of the Atom processor miaKketel's best weapon for waging an
aggressive campaign against AMD in the marketdarénd laptop processors. Among all sectors, the
low-end market was one of Intel's weakest pointh thecause of the lack of focus as well as theesscc
of the AMD Athlon 64 processor which cost less thael's equivalent Core 2 Duo and performed better
than Intel's low-end Celeron. But now armed wittheap high performance processor better suited for
this market than anything AMD can immediately offietel should take this golden opportunity to
“Atom” bomb the low-end market before AMD can resgan kind.

There are several risk factors for this move. StheeAtom’s performance understandably trails
that of AMD’s low end processors, AMD can defersdldw-end laptop market share by lowering prices
and appeal to customers’ need for performance. Addibalso hit the desktop market, which in the short
run is still dominant, if Intel decides to shiftcizss away from it now. Intel would still maintain an
impregnable position in the high-end business mawi its various business class solutions likeoyP
but AMD can potentially snatch away the high pgestjaming market with its emphasis on GPU
integration. In the long run, AMD can even hope&lévelop similar or even better inexpensive energy
efficient performance technologies.

Despite these possible challenges, the benefimfalling the low-end market far out-weighs
the snag of losing shares in the niche marketsusecaf the much larger growth potential in inexpens
portable low-end laptops in the long-term perspectif this strategy is adopted, Intel should try t
maintain its position in the other markets withlitsge quantities of diversifiable resources arso al
continuing innovation of the Atom line to prepaoe future competitions in this field.

In the emerging markets of affordable Mobile InttrBevices and classmate PC's targeted
toward first time uset$ (e.g. Asus Eee PC), the threat of competitiorvéhéhigher due to Intel’s lack of
a well-established position as in the tradition@liarket relative to the numerous competitors heit
potential for growth here is incredible. Intel mp&int a strong foothold early by continually impirg
the Atom processor and developing strong ties migimufacturers of these products.

Consolidate Reputation and Customer Base

AMD has in recent years attracted many new custenespecially in the world market (Fig. 3).
However, its revenue has also become increasirgggrndent on its major customers. AMD’s lack of
success recently also caused it to be tight ortadafiie lack of which can seriously impair itsute
competitiveness Intel can exploit these weaknesses by attemptimgin over major customers by
persuasive advertising and obtaining exclusivitytacts through payments. General advertising
campaigns like the Intel Inside and for the Cewntpratform have been great success for developing a
solid reputation among customers. More ideas hieWorld Ahead program and Intel Talent Search
should be implemented and expanded. Intel shostwedpecially focus on the global market, such as
China, where AMD has grown rapidly in popularityedent establishment of a fab plant in Dalian and
cooperation with major Chinese electronic retailides Suning are the first steps. Intel shouldrafteto
win the allegiance of large producers by convinghmgm the superiority and higher cost-effectiverafss

10 Chandrasekher, A. (2008, 4 2). The Heart of A New Generation. Shanghai, China.
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its products. Similarly Intel should be flexibledagpecific with each of its computer manufacturer
customer’s demands in all markets.

In response, AMD’s most convenient tactic for umdi@ing Intel’s reputation is to sue it for anti-
trust and anti-competitive practices around theldydike others have done to Microsoft, to prodace
image of Intel as a ruthless monopoly. But as lasidgntel’s products stay competitive, lawsuits are
unlikely to harm sales. Furthermore, Intel can deraitack in court by reporting AMD’s mistakes as
causes of their lack of succé$s.

A strong reputation among future consumers wiltllema higher demand for laptops with Intel
processors. Add to this pot contracts, such agexently made between Intel and Apple, and Intél wi
be able to dominate the global market.

1 (Whelan 2005)
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Server and Enterprise

Identify Oversight on EPIC Technology Initiative

Among the four stratifications of Intel's produdterings, enterprise technology comprises
mostly of server microprocessors such as the Ita@ind multi-purpose Xeon processors. Contraryeo th
significant growth of low-cost mid-range end us@sRvhich disrupted overall Intel dominance of
consumer microprocessors in 2000 to 2003, the mgerserver market remains in strong demand af eve
improved performance. This fits well with Intel'srtsistently high capital investments into resedoch
both x86 and x64 architectures. However, the flagsarver offering by Intel, the IA-64 Itanium, wias
2007 ranked only a distant fourth among all entsegievel server deployments by volufeccounting
for only 7% of all server orders by a 2005 survess a result, actual earnings fell substantia#jol
projected amounts (Fig. 1), with additional losem the tremendous time and capital investment
involved in implementing explicit parallel instrimh computing architecture (EPIC), an accomplishimen
that was scientifically groundbreaking but commaligiunsuccessful due to EPIC’s failure to deliver
enough of a performance advantage over existingcegtlinstruction set computing (RISC) architectures
to justify for clients the cost of switchifiy Despite extensive advertising and product pastrips,
critical reception of Itanium and Xeon has contisht@ constrain Intel market share in enterpriseeser
markets worldwide. To salvage market profitabiityd ensure future viability of both products, Intel
needs to counteract negative reputation arourptéducts and reevaluate its product placement.

Redefine and Press Itanium Niche Market

One of the major obstacles which limited Inteless in enterprise server markets was the nature
of EPIC architecture (Fig. 2). Initial responsesitmouncements of Itanium were enthusiastic, withels
that EPIC would replace RISC and several companadsng preparations for migration to Itanium.
However, initial software platform development ianS Solarié* and IBM’s Monterey-6¥ revealed
difficulties previously unknown and necessitatethpder options which did not exist. Later iteratsoof
the Itanium have improved compatibility issuesiddticed faster performance, and added support for
multithreading applications. While these improvetseare publically noted, the Itanium is still repditas
a niche processor enjoying small success agails&f Recause of the large investment Intel is putting
into it'®. To counter negative image of the Itanium, Intekirshift current advertising for their server
products in a different direction. Current web ameldia based advertising efforts for server prodigcts
nearly identical to that of desktop and notebodkraigs, placing emphasis on high performance, low
power, and reliability. While this may work in tdesktop and notebook market where Intel alreadyahas
significant lead in market share, the strategysfelunderscore any concrete merits of an already
tarnished product. Instead, the Itanium and Xeodyets must be portrayed as next generation ergerpr
server options, for which extensive software sohgialready exist and can be readily deployedyn an
environment. Next, Intel needs to exploit the faléw effect, citing HP, Bull, Hitachi, Unisys, NE&nd
Fujitsu all as licensees of Itanium hardware fairtserver products As hardware support for the

3 Shankland, Stephen. Itanium: A Cautionary Tale. 7 12 2005. 05 05 2008 <http://news.zdnet.com/2100-9584-5984747.html>.

“Sun Microsystems. Sun to Deliver Enterprise-Class Solaris for Intel's Merced Processor. 16 12 1997. 05 05 2008
<http://www.sun.com/smi/Press/sunflash/1997-12/sunflash.971216.3.xml>.

'> Shankland, Stephen. Next-Generation Chip Passes Key Milestone. 17 09 1999. 05 05 2008 <http://www.news.com/2100-1001-229335.html>.

16 Patrizio, Andy. Intel Plows Forward With Itanium. 12 10 2007. 05 050 2008 <http://www.internetnews.com/ent-news/article.php/3705016>.

1 Byte and Switch. Itanium Solutions Alliance Formed. 26 09 2005. 05 05 2008
<http://www.byteandswitch.com/document.asp?doc_id=81342>.
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Itanium increases and compatible software beconuoee actcessible, Intel should take advantage of
increased market share by implementing more aggeegscing strategies, offering preferred customer
rebates, and forming additional product partnershipthey become available. When confronted wigh an
further discontinuations of support such as beeredry IBM® and Delt®, Intel should respond by
reducing prices on existing chips and offering daskntives to discourage such behavior. The Itaniu
has largely failed to become a mainstream serveromiocessor due to its cost and interoperability
issues. However, the Itanium has a small nicheraghaend workhorse for growing enterprise database
demanding high reliability and performance. Thateiwill not cease to exist, and therefore the deina
for Intel server chips will continue. To ensure &gs, Intel must start with that niche, positiortimg
Itanium as a powerful next-generation server sofusicalable beyond RISC. Aggressive targeting aif th
niche will build solid product reputation and deyghaluable brand loyalty. Once the superscaling of
RISC becomes terminal, Intel is poised to re-intikelEPIC from this niche and take over the marget a
the swiftest provider of the product.

Xeon and the Low End Market

The other server microprocessor offering by Iigehe Xeon. The Xeon is currently being
adopted for a number of low-end applications. Duprbduct reputation and third-party benchmarking,
the Xeon is identified as specifically a lower tesrgture, mid-range performance product. As a rethdt
Xeon is not bought in large quantities by any laclyents. It would be difficult for Intel to salvaghis
situation. Instead, the optimal strategy is to fiedeall advertisement efforts for the Xeon andyédr
specifically emerging server clients, such as nemain providers or small scale academic needs. This
plan would largely salvage all current capital ilweal in the Xeon, such as advertisement and researc
costs, while positioning the Xeon in a market wheire most likely to succeed. Together with the
[tanium, this strategy leaves Intel most susceptibimissed revenue in the mid-range server mabokiét,
defines a superior long-term position and ensunes-$erm safety of the greatest number of existing
assets.

18 Shankland, Stephen. Itanium Dealt Another Blow. 28 02 2005. 05 05 2008
<http://news.zdnet.co.uk/hardware/0,1000000091,39189451,00.htm>.

1’ Singer, Michael. Dell Shuttering Itanium Server Business. 15 09 2005. 05 05 2008 <http://www.news.com/Dell-shuttering-Itanium-server-
business/2100-1006_3-5867239.html>.
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Embedded Systems

An embedded microprocessor is a special-purposeputmn system designed to perform
dedicated functions, often with real-time computicgnstraints. It is usually embedded as part of a
complete device including hardware and mechaniadbplt is found in a wide variety of applicatipns
including automobile information and entertainmetgvices, ATMs, information kiosks, wired or
wireless communications infrastructutaplet PCsprinters and network storage systems, as well as
factory and medical equipmertel has been in the embedded microprocessor mirk81 years, and
has longer experience in product technologies amtlistry application than any other company.
Currently, the market is primarily dominated byelntvith small shares by Samsung and AMD.

Pursue Development Initiatives

One of the primary strategies foelns still to make use of its strong technologicatkground
and focus its energy and resources on researctdan tb maintain its lead in the embedded market. F
example, the quad-core Intel® Xeon® processor 53fks with extended life cycle support that Intel
introduced recently was the first to bring architee-based quad-core performance to the embedded
segment. Since embedded processors are dedicatgerfarm very specialized tasks in different
applications, developing such customer-tailoredabdjpies is very important. Moreover, given theura
of the applications in which embedded processa@siaed, e.g. medical and communication devices, the
reliability of the processors is of extreme impade. Thus, more resources should be spent on egsuri
and improving the reliability of Intel’s products.

Developing Low-Power Solutions

Given that the demand for smaller and lighter devie.g. PDA, iPhone, continues to rise, the
power consumption of the devices are increasingind emphasized, since higher energy efficiency is
intricately tied to portability. Intel should théoee focus on developing low-power embedded prawess
solutions, and aim to offer a variety of procesdorsa broad range of demanding, low-power embedded
applications, in order to meet customers' demanshwller processors with higher performance/power
ratio and low power consumption. As Intel increagssR&D budget, it could be anticipated that
Samsung or AMD will react similarly by pushing favd its own competing products, for example the
Geode series of x86-compatible system-on-a-chigraprocessors. Thus, Intel should constantly keep
such response in mind and make sure its produ@snat technologically out-competed by its
competitors.

Regaining Mobile Phone Chip Market

One important sector of the embedded market iigite-stakes, ultra-high-volume mobile phone
chip market, which recorded its two billionth custr in 2006 (Fig3). However, both Intel and AMD
currently do not have share of this market. AMDdsis MIPS-based Alchemy chip line to Raza
Microelectronics, and Intel sold its ARM-based Xfecapplications and baseband processors to Marvell,
a few years ago. According to the latest marketaesh from ABI, the mobile phone market is graduall
turning towards the low-end, driven by the needmfdeveloping nations. This is especially so foiaAs
markets, where the number of users are growing masidly. The near-term focus for handset
manufacturers and operators appears to be on $tséis that do not even have separate applications
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processors. Given that AMD is currently very muale-pccupied with the high-performance, high-
margin chips for workstations and servers, as aglthe fact that it lacks the engineering resoutces
compete outside its core strength, it is an oppertime for Intel to regain this market.

According to Strategy Analytics, the reason th&liquitted the phone chips market is due to its
low profit margins, which were further constrainig low production yield3.And the last thing Intel
needs right now is low-margin business. For examiplats 2006 first quarter earnings report, Intel
reported earnings of $1.3 billion on revenues 09%8llion with a gross margin of 55.1%, down frdine
59% forecast.The gross margins were even predicted to fallveé6%, due to "a higher proportion of
lower-margin product in the overall mix.In other words, AMD's success in the high-end charket
has forced Intel to lower prices on its highestgimaproducts, which in turn has driven down its ralle
margins. However, with its increased technologfmawess in embedded processors over the past few
years, Intel should be able to drive up the pnofargin in this market, and thus re-entering mightab
wise strategy.
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CONCLUSION

Intel is currently holds a dominant position ivesal of its markets. It enjoys both a
capital surplus and a technologically lead over ANHdwever, given the cyclical and

unpredictable nature of this market, its lead caplotkly disappear if it is not well prepared.

Intel needs to utilize its capital advantage byrpay more money into research than
AMD. Environmentally friendly and energy efficiechips are currently very hot, so research
into these areas is essential. In the laptop arikdded markets especially, energy efficiency
can be more important than performance. Given tineent focus on global warming, Intel can

create a potential “Green Chip” marketing campaigt will attract positive PR.

Intel can also capitalize from its dominant pasitby pushing integrated chipset
platforms onto computer manufacturers. These plagpsuch as Centrino and Viiv, are
advantageous for consumers in both the laptop asktop markets because they are low cost

and convenient. They also expand Intel’'s busingsslow end graphics processors.

The server market has been one area where Irgeldtanet with the same success it has
enjoyed with the desktop and laptop markets. Howekie fact remains that EPIC represents a
generational advantage over RISC, in spite of thieeat superscaling of the latter. Intel must be
poised to enter the market with the first EPIC pgsor offering as soon as RISC superscaling
comes to an end. Current strategies for the senagket represent this ideology, and attempt to

setup a more advantageous future position for.Intel

Finally, Intel's large amount of capital shouldumsed for investment in other areas. The
embedded market could be grown considerably. The@ltene market is expanding particularly
fast, and Intel currently has no share in it. Bgylrack into this market could be a profitable
strategy.

Intel is more prepared than AMD for an aggressiveepwar, given AMD’s large debt
amount. Although past attempts to overwhelm AME&bsnpetition, such as with the Celeron,
have met with failure, Intel could accommodate AMfpallowing them small subsets of the
high end and low end markets, while ensuring gareecash incentives as only Intel can afford

will keep AMD market share as low as possible.
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Figure 3: Laptop Market
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Figure 3: Itanium Market Performance?
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Figure 4: Itanium (IA-64) Share in the Server Market
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*® Mining Itanium, CNet News December 7, 2005, accessed 2007-03-19
Customer Perceptions of the Future of Itanium, Michelle Bailey et al., IDC, February 2006, accessed 2007-03-22
IBM mocks Itanium server sales - again, The Register 30th August 2004, accessed 2008-04-26
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Figure 5: Mobile Device Projections

Global Handset Sales by Device Type
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