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Legal cases recently filed by the Justice Department against Microsoft and by the Federal Trade Commission against Intel have sparked a vigorous national debate concerning the boundaries of legitimate competition. Both Microsoft and Intel are huge, enormously profitable companies that dominate their respective markets. But neither size nor market dominance are the central issues in these cases. Rather, the real issue in both cases is whether either company has used its size, strength, and market dominance unfairly or illegally to stifle competition to the ultimate detriment of consumers.

To put it another way, it is not illegal to be an 800‑pound gorilla, nor is it illegal for the gorilla to wind up with more bananas than the much smaller monkeys and chimpanzees that forage in the same hunting grounds.

In a recent appearance before the Senate Judiciary Committee, Federal Reserve Board Chairman Alan Greenspan noted that '...bigness, per se, does not appear to be an issue for national economic policy.' Mr. Greenspan went on to observe that while it may be possible for a competitor to dominate a market for an extended period, his view is that 'in free competitive markets, that is possible only if dominance is maintained through cost efficiencies and low prices that competitors have difficulty matching.'

We're encouraged by this view because Intel has never been accused of maintaining its dominant position through low prices that competitors have difficulty matching."

Chairman Greenspan concluded his testimony by noting that 'Foremost on the agenda of policy makers, In my judgment, should be to enhance conditions in our market system that will faster the competition and innovation so vital to a prosperous economy.'

Right on, Alan!

Nevertheless, size counts.

In the semiconductor industry, it counts for a lot.

The capital‑intensive nature of the semiconductor industry is legendary. A state‑of‑the‑art wafer fabrication facility today requires an investment of one to two billion dollars. As the industry migrates to more advanced technologies and larger wafer sizes, the capital requirements will only continue to escalate. Further, as factory costs rise, there is a need for an ever‑greater throughput to justify the larger investment in production capacity. To put ft more simply, if you don't sell in volume, you can't afford the assets to produce in volume.

Staying competitive in the semiconductor Industry also requires spending hundreds of millions of dollars annually on research and development to assure a steady stream of competitive process technologies and desirable products.

In short, in the semiconductor industry, being big is not only good ‑ it's essential.

A recent book, The Gorilla Game, sets forth a novel theory for picking winners in the high‑tech sector. Incidentally, one of the authors ‑ Paul Johnson ‑ is a senior analyst with our host organization, BancAmerica Robertson Stephens.

The Gorilla Game was written to help would‑be investors pick winners in the high‑tech sector, but its fundamental premise identify and bet on the gorilla ‑ can be useful in examining what it takes to succeed in the semiconductor industry.

So, what is a gorilla?

A gorilla is a company whose size, technology, products, and market dominance are so complete and compelling that it establishes the standards. In effect, the gorilla makes the rules of the game, and it can change the rules any time it wants to usually when competitors have learned to compete under the old rules. The other competitors are monkeys ‑ companies that copy the gorilla and subsist at the fringes of the markets ‑ and chimpanzees ‑ competitors that achieve a modicum of success with an alternative, albeit less compelling, standard.

In the semiconductor industry, according to The Gorilla Game, Intel is a gorilla, Motorola is a chimpanzee, and AMD is a monkey.

It is noteworthy that earlier this month, on July 20. the number one monkey and the number one chimpanzee entered into a broad collaborative alliance intended to enhance their mutual prospects of competing successfully against the number one gorilla.

Happily, we find support in the Bible, from the Book of Ecclesiastes, which cites the wisdom of Solomon: "Two are better than one."

The question I propose to address today is "How do you compete against a gorilla assuming no regulatory or heavenly help?"

The answer of course is that you must become a gorilla. Since we compete in the world of high technology, however, we fortunately live in a world of virtual reality, which makes it possible for us to be successful taking on the reigning gorilla by becoming a virtual gorilla!

We define success as profitable growth but at AMD we want more, we want to win. I define "winning" as 'gaining market share.'

From the earliest days of the semiconductor industry, there have been only three ways to win:

1. by 'out‑investing' the competition;

2. by 'out‑producing' the competition; or,

3. by 'out‑innovating" the competition.

The only way to win in the market against larger and richer competitors is by innovating and offering more desirable products. Innovation is not necessarily a function of size or wealth. It should be equally obvious, however, that large, rich companies have more resources to spend on developing more products. Smaller companies must find creative ways to leverage their resources through alliances, collaborative agreements, and industry consortia to stay in the game. 

You can't win if you don't play

How did our principal competitor, Intel, become a gorilla?

Two legendary Fairchild Semiconductor founders ‑ Robert Noyce, the inventor of the integrated circuit, and Gordon Moore, a renowned scientist who gave us Moore's Law ‑ confounded Intel in 1968. The fledgling company had no problem in attracting ample venture capital, and began immediately to develop innovative products. Overtime, Intel engineers invented products that account for an enormous proportion of the worldwide semiconductor market, including dynamic random‑access memories DRAMs; erasable programmable read‑only memories ‑ EPROMs; and, of course, the single most important semiconductor device ever invented, the microprocessor.

A year later, in 1969, I joined with seven others from Fairchild to found Advanced Micro Devices. Unlike Intel, I struggled to raise the funds we needed to open our doors and start a business. With limited capital and consequent pressures to bring cash‑generating products to market quickly, we offered reverse‑engineered versions of industry‑standard products from established companies such as Fairchild, National Semiconductor, and later, Intel.

Our initial business model was simple: lower prices and higher quality for industry‑standard products based on little R&D spending. Eventually, as we incremented our small research and development activities, we added the concept of *parametric superiority' ‑ higher‑performance versions of products invented by others ‑ to our value proposition. By adding value through innovation, we no longer had to compete solely by discounting prices.

Finally, with the advent of the SDC ‑ our Submicron Development Center ‑ in 1990, we moved into the ranks of the highest R&D spenders. Process technology leadership became a cornerstone of our growth strategy.

For nearly three decades AMD and Intel have been close collaborators and courtroom adversaries. At all times, even as collaborators, we have been fierce competitors. Today, these two companies confront each other directly in two markets, both pioneered by Intel: non‑volatile memories and microprocessors.

Flash memory, invented by Toshiba, succeeded EPROM's as the dominant non‑volatile memory in the 1990s. A flash chip has advantages over an EPROM in that it is electrically erasable, which means that the chip can be erased and reprogrammed without removing it from the system.

Intel entered this market in its infancy as a chimpanzee, adding significant improvements in reliability of flash memory products. By 1992, Intel had transmogrified into a gorilla in flesh, capturing more than 70 percent of a rapidly growing market.

We recognized that our ability to challenge Intel in flash memory would depend upon our ability to innovate. Intel had established endurance ‑ which it defined as the number of guaranteed write‑erase cycles ‑ as the definitive standard for comparing flash memory devices. Addressing this challenge, AMD developed proprietary embedded algorithms for longer endurance, and innovative circuit design with leading‑edge process technology for dramatic reduction of memory cell sizes. Within a short period of time, we were able to guarantee 100,000 write‑erase cycles for our flash products, and today we are able to guarantee one million cycles while Intel still cannot guarantee more than 100,000 cycles.

In addition, with memory cell sizes smaller than one square micron, we have the industry's smallest flash die sizes, which enables higher densities at lower costs.

Building on these advantages, AMD introduced the industry's first economically viable single‑voltage flash devices and led the way to ever lower voltages and lower power products. Innovations such as these gave AMD significant advantages in our target markets for flash memory: cellular telephones, internetworking and telecommunications applications, and laptop computers.

Leveraging our leadership position in process technology for flash memory, we established a joint venture with Fujitsu Limited. The resultant joint venture ‑ Fujitsu‑AMD Semiconductor Limited, or FASL ‑ has been a great success.

It is has been a good deal for AMD: for a total capital investment of $175 million, AMD has 50 percent ownership in nearly $2 billion of manufacturing facilities.

The joint venture leveraged our innovations to create a virtual gorilla. Today AMD is the leader in flash memory technology, and, according to Dataquest, flash memory products manufactured with AMD‑developed technology commanded the number one market share in 1997.

The flash memory market today is a $2.5‑billion‑a‑year, historically high‑growth business that unfortunately is currently flat!

I'd like to focus the balance of my remarks today on the industry's largest and most exciting market segment ‑ microprocessors, a $25‑billion‑a‑year market that also currently appears to be flat!

According to a recent forecast by the World Semiconductor Trade Statistics organization, revenues of MOS microprocessors are expected to show no growth in 1998. If correct, this will be the first no‑growth year for MOS microprocessors since WSTS has been collecting data on this segment.

Nevertheless, I expect that AMD will show substantial growth in both processor revenues and units shipped in 1998. Obviously, this requires taking market share from the gorilla.

We are!

We have the best solutions for the low‑cost desktop market. According to the preliminary market share numbers from PC Data for the U.S. retail sales in June, AMD‑K6 and K6‑2 processors drove 34.8 percent market share for desktop PCs, and for sub‑$1,000 PCs, more than 50 percent market share!

Our strategy today is to compete as an enlightened chimpanzee, offering differentiated solutions within the Microsoft Windows standard. For the longer term, we recognize that to challenge the

'alpha ape' ‑ a gorilla that has demonstrated that it does not take kindly to competition ‑ we must find ways to become a virtual gorilla through alliances with others.

The conventional wisdom today, reflected in our stock price, is that we are on a fool's errand; that the reigning gorilla !s so strong, so powerful, and so mean that he is invulnerable. But in an  environment of free and open competition, the results are not always as expected. It's noteworthy  that France defeated heavily favored Brazil in the recent World Cup matches.

Intel invented the microprocessor in 1971 ‑ this revolutionary device actually resulted from an unsuccessful effort to develop a chip set for a calculator for the now‑defunct Japanese firm, Busicom. In the 70s it was by no means certain that Intel would dominate a market that was slow to emerge.

AMD entered the microprocessor market in 1975 with a reverse‑engineered version of Intel's 8080A processor. While the industry had paid scant attention to enforcing intellectual property rights, Intel was one of the first companies to recognize that its patents, copyrights, and trade secrets had extraordinary value. As a result, in 1975, Intel notified AMD and others that it believed were infringing on Intel's patents and offered licensing agreements.

In the discussions with AMD that followed, Intel revealed that its forthcoming microprocessor, the 8086, would have microprogrammed instructions embedded on the chip itself and that it intended to copyright these instructions, later known as .microcode.* In 1976, Intel granted AMD a license to its microcode as a part of an agreement cross‑licensing patents, which was extended in 1982 as part of a broader agreement. Many years later, the copyright license became the key issue in a protracted contract dispute between AMD and Intel that lasted from 1987 until 1995.

When IBM selected the Intel x86 processor architecture and the MS/DOS operating system for its forthcoming personal computer, it did much more than to create a standard for an industry that would soon revolutionize the way we process and communicate information. By virtue of its power in the market place, IBM ‑ at that time, the gorilla of the computer industry - unintentionally created two new gorillas: Intel and Microsoft. In doing so, it set in motion events that eventually led to loss of its own status as the alpha ape.

In effect, IBM established the standards that to this day govem the personal computer industry. It is interesting to note that in the early days of the PC industry, the key concern was to be 'IBM‑compadble.'Today, of course, the acronym for the industry standard is "Wintel," the implication being that Microsoft Windows software and Intel silicon are the essential requirements. This is a half‑truth!

Indeed, even as IBM chose the Intel microprocessor architecture, IBM wanted to ensure that it would not be held hostage to a sole‑source supplier by requiring Intel to enter into a second‑source agreement with another reputable producer. That producer was AMD.

Thus for several years, AMD competed as a licensed house monkey. During the first PC boom of 1981 through mid‑1984, AMD enjoyed a very successful period, including back‑to‑back years of 60 percent growth. In retrospect, perhaps we were too successful, providing a real competitor to Intel rather than merely a back‑up supplier.

Intel decided that it did not want a second source for its next‑generation microprocessor, the 386. Intel did not communicate its decision to AMD or to the world at large, apparently fearing that the lack of a second source might jeopardize its opportunity to establish the 386 as the new standard for personal computing. AMD was denied its contractual rights to Intel microprocessors following the 286. This led to the aforementioned eight years of litigation.

More importantly, it enabled Intel to become a gorilla.

With Intel's introduction of its third‑generation, 386 microprocessor, the x86 architecture became firmly established as the industry‑standard for personal computation based on the MS/DOS ‑ that is, Microsoft ‑ operating system. It was all but impossible to build a competitive personal computer based on the Microsoft operating system using a processor from anyone but Intel. It was essentially "game over' for all other instruction sets.

When the legal battle was finally over, AMD's position was validated: the courts upheld our right to use Intel microcode.

During the lengthy legal battle, AMD competed as a beleaguered monkey. We created our own version of the 386 processor, which, early in 1991, we introduced as the Am386 microprocessor. Featuring parametric superiority ‑ e.g., higher clock speeds and lower power dissipation ‑ it was a very attractive product. Within 12 months, we had captured a 30 percent unit market share. We were aided in this drive by a somnolent Intel, which, perhaps lulled by the absence of real competition, had done little to improve the performance or reduce the price of its 386.

Shortly thereafter, however, we learned just how powerful an enraged gorilla can be when awakened abruptly.

Intel rapidly moved the market to its fourth‑generation, 486 processor. Offering a crippled version of the 486 with a disconnected floating point unit, Intel mounted the famous "Red X" advertising campaign aimed at positioning the 386 as obsolete technology. AMD was relegated to the low end of the market. We had to play in a perpetual 'catch‑up' mode, waiting for Intel to bring a new product to market before we could begin the process of designing a functionally identical re‑engineered version. We executed well in this environment as we began to fashion a more tenable strategy for the long term. Despite having to subsist on addressing the low end of the market, AMD earned approximately $1 billion in operating profits between 1993 and 1995, relying primarily on clone processors.

This success, and a market clamoring for competition, led us to believe that we could compete in the same hunting grounds with the gorilla. In order to have the ability to invest in manufacturing capacity, technology development, and new product design, we had to find a way to introduce new products that offered a competitive advantage in an essentially contemporaneous time frame with Intel.

A key element in the evolution of this new AMD strategy was the realization that the biggest gorilla of the personal computer industry was not Intel, but Microsoft! It was Microsoft that set the operating system standards for personal computing, not Intel. Compatibility with the Microsoft Windows operating system was paramount.

Today, computers based on Microsoft operating systems account for more than 90 percent of all units shipped, and by next year, this share is expected to rise to 95 percent. The fact that Microsoft rather than Intel sets the software standards provides AMD is opportunity.

We love Microsoft!

In order to capitalize on this opportunity, we face two challenges: first, we must offer innovative, differentiated features that offer our customers a competitive advantage In the market place while maintaining compatibility with the Microsoft Windows standard; and second, we must prevent Intel from establishing a new de facto proprietary hardware standard that has the effect of excluding competition.

In my view, the solution to the former lies in responding successfully to the latter. In other words, if we can offer sufficiently desirable products and produce and sell them in volume, our customers will have little interest in embracing a hardware solution that once again makes them dependent upon a monopoly.

We are off to a good start. The introduction of the AMD‑K6 processor in the spring of 1997 restored competition to the market place. The return of competition was itself an invigorating tonic for the personal computer industry. With the availability of powerful new processors, equal in performance to Intel's contemporary offerings for the mainstream desktop market, PC manufacturers at last began to reap one of the main benefits of competition: lower prices.

With lower prices for the single most important semiconductor component of a PC, a whole new market segment emerged: first, the sub‑$1,500 personal computer, and more recently, the sub‑$1,000 system. For at least a decade, our mantra has been "microprocessors for the masses.' Our goal is to offer the highest‑performance, lowest‑cost solution for the mass market. This will provide AMD the volume platform from which we can launch our attacks on other high‑margin markets.

The mainstream desktop market is the largest segment of the personal computer industry, and the trend toward lower‑cost desktop systems is projected to accelerate going forward. The availability of low‑cost memory and other components is expanding the market for low‑cost desktop systems, which in turn is aiding our quest for market share.

These market dynamics favor us.

The Socket 7 infrastructure is thriving, offering the best value proposition for our target market. Today the evolution to Super? ‑ a new, higher‑performance, open standard that enables high‑performance, low‑cost alternatives to Intel's expensive proprietary Slot 1 solution ‑ is under way. In fact, the gorilla has recently been forced to scramble to find ways to compete with this chimpanzee.

On May 28, AMD introduced the AMD‑K6‑2 processor with 3DNow! technology. This was a watershed event. For the first time, AMD offered a new, differentiated product for Microsoft Windows computing. With the introduction of the AMD‑K6‑2 processor, we have moved far beyond cloning. The "genetic code' of the AMD‑K6‑2 processor ‑ known as 3DNow! technology ‑ is our own invention. Our 3DNow! technology implements additional new instructions developed by AMD and supported by Microsoft to enhance 3‑D imaging and sound. This product has been an immediate success, winning designs at IBM, Hewlett Packard, Fujitsu, Acer and other as yet unannounced top‑tier manufacturers.

We have demonstrated that R is possible to compete successfully against an 800‑pound gorilla in flash. 1 believe we are currently demonstrating that we can compete in microprocessors with the AMD‑K6 and the AMD‑K6‑2 processor with 3DNow! technology.

To consolidate our gains with our top‑tier customers and expand into the markets we do not yet serve, it is essential that we have a competitive roadmap well into the future. We must accelerate the development of leading‑edge technology and the rate at which we can introduce these advances into production in our megafabs. We must also demonstrate that we have a product roadmap for our future microprocessors that will assure our customers of our ability to compete with the best of the best in the world over the longer term.

Last week we announced a far‑reaching agreement with Motorola that should enable just that. AMD and Motorola will collaborate over the next seven years to develop future‑generation process technology platforms enabling the most powerful microprocessors in the world. We expect that during this period we will develop several generations of logic process technologies to the level of 0.1 micron or less.

We are on track to introduce our next generation processor the AMD‑K7 in the first half of 1999. Subsequently, the AMD‑K7 processor is expected to be the first product from AMD featuring copper interconnects. Our intermediate goal ‑ which we call 'Gigahertz 2000 ‑ is to qualify a jointly developed 180‑manometer copper technology in our Dresden megafab in the first half of 2000. This technology should enable us to produce AMD‑K7 processors with a clock speed of one gigahertz!

Our objective remains, not to replace the gorilla, but to co‑exist as a virtual gorilla. I believe our collaborative agreement with Motorola foreshadows the wave of the future. Advances in technology will be expensive. An industry that is already capital‑intensive and R&D‑intensive will only become more so. Pre‑competitive collaboration to gain leverage on financial and human resources will be commonplace.

As a virtual gorilla we will prevail against the Intel monopoly. No one has a monopoly on ideas

Success comes from unleashing good ideas from many sources, and building upon the best of the best.

The authors of The Gorilla Game sounded a similar note in the final chapter of their book. They observed that '... the core of wealth creation is not a set of financial instruments but rather a vast network of teams, each working to bring some new value chain into existence, to ramp it up to global market capability, to bring the next generation of products and services to customers and consumers.'

AMD's plan is to be the nucleating point for an alternative to an Intel monopoly.

Thank you.

