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In an interview, W.J. "Jerry" Sanders III, the outgoing CEO of AMD, discusses his 33 years at the company, the changes that he forsees for semiconductor companies, the future of AMD's business, the market for embedded processors, its relationships with Intel and Microsoft, and its new agreement with Intel. 
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Caption: 
After 33 years, the unthinkable is happening: W.J. "Jerry" Sanders III is leaving his position as CEO of AMD, the company he co-founded after working at Fairchild Semiconductor, where he had already established himself as a legendary seller of semiconductor products. The "last man standing" appellation is deserved, because, as you'll see in our story, AMD is the last remaining microprocessor manufacturer among the 15 companies that Intel licensed as second sources for the Intel 8080 at the beginning of the PC boom in the 1 980s and the only real challenger to Intel's total domination of the microprocessor industry. 

Sanders: One thing constant through our history is people first; products and profits will follow. All companies pay lip service to that, but it's honored more in the breach than in the action. When AMD started out, circuit design was pretty simple: We had bipolar technology, then we moved to MOS technology, and then VLSI [very large scale integration]. Today, the semiconductor industry is based on process-technology leadership. 

We put together a team in 1990 when we brought in William Siegle from IBM as our chief scientist. Since that time, AMD has made dramatic improvements. In 2001, we had more than a thousand AMD patents granted, many on process technology. I think that made us number 13 of all the companies in the world in patents [held). If you consider the fact that AMD is a company of $4 [billion] to $5 billion in revenue, that's awesome. 2000 was our first year of a thousand patents. At the IEDM [International Electron Devices Meeting] in Washington, D.C., we introduced the world's fastest transistor, a 3.3THz transistor. That's faster than Intel's 1THz or IBM's 2THz [transistors]. At one time, you had to have your own fabs. Now you've got this Taiwan and China syndrome. The fab is determined more by the equipment maker and money than it is by the original device manufacturer. The processes are largely determined by the equipment maker-Applied Materials or Novellus [Systems]-which works with the large user of equipment to give them the process they need. That large user was IBM, TI [Texas Instruments), Hitachi, Fujitsu, NEC, or Intel. The big spenders going forward are the foundry guys, TSMC [Taiwan Semiconductor Manufacturing Company], UMC [United Microelectronics Corporation], and maybe Grace Semiconductor [Manufacturing Corporation], a mainland China company. So process technology has now become available to everyone through a foundry, except, of course, for memory and high-performance microprocessors. 

Do you foresee more alliances? AMD's got the design and process technology base that enables us to make alliances with foundries, or nations, like when China says, "We want to be in this game." 

You recently announced an agreement with UMC of Taiwan, for example. Correct. AMD and UMC have just made a tripartite agreement. The first aspect of the announcement is a straightforward foundry relationship. We are going to qualify a UMC fab to make 130-nanometer [AMD] Athlon processors, with output beginning at the end of this year. That will increase our output by 12 million pieces per year. 

The second part of the agreement is the collaboration with UMC in the development of the logic for process technology, which will allow UMC to produce 65-nanometer technology on 300 mm wafers in mid-2005.The third part of the agreement provides for a fifty-fifty sharing of the ownership of this fab between UMC and AMD, but the intellectual property will belong to AMD. That will give us additional production of 300 mm wafers in the near future, without going to the expense of investing in new fabs. 

So why is Intel building multiple 300 mm fabs? Because their die is so goddamned big, they use that space up. If we have a competitive offering, we'll be able to undersell Intel. We'll be the lowest-cost provider, and we can beat them. But right now, what they're beating me with is their treasury, their market-development funds, their sweetheart deals, and their advertising. That's what I've got to overcome. 

What is the future of AMD's business? AMD has focused its business into two major areas, with a third one coming, where our technology can make a difference. [First] PC- or Windows-compatible microprocessors. In the future, and even in the present, they're moving into servers and workstations. I'm sure they'll be in games. Intel is the dominant player, with AMD as the only real alternative. [Second] in flash memory; where the same thing is true. You want to have the smallest cell; you want to have the highest performance and the lowest cost. AMD has a mantra: We're going to use process technology to drive the lowest costs. That means simple processes, but, most importantly, it means small dies. When you talk small dies, everybody says, "Yeah," but everybody's based on the international road map, going from 130 nanometers to 90 nanometers to 65 nanometers, and of course they are. 

So how do you differentiate? If our metamorphosis in the '90s was to process-technology leadership, and our metamorphosis in the mid-'90s was to become a megafab leader with our Fab 25 in [Austin] Texas and our Fab 30 in Dresden [Germany] with copper interconnects and flip-chip technology, then our new metamorphosis is emphasis on design leadership. Example number one: flash memory. We're doing something called [AMD] MirrorBit next year to double the capacity of a cell without compromising the integrity, reliability, or endurance. Intel has something called [Intel] StrataFlash [memory]. They're basically dividing the charge in half, so there's a compromise in the endurance and the reliability because there's only half as much charge to give the information. MirrorBit is an example of a superior design. All of our flash memories have smaller cell sizes-design excellence like the Athlon processors. We have a design that is only 80 square mm in a 130-nanometer technology, compared with maybe 136 square mm for the [Intel] Pentium 4 [processor]. So we outperform the Pentium 4, and our die size is much smaller. 

Intel's approach is threefold: a PC line of processors, a server line of processors, and a multimedia line of processors. They're a processor company. They have over a billion dollars in communications-related circuitry, but they lose over a billion dollars on it. The only place they make money is in microprocessors. In the processor business, only one market matters, and that is the PC market. The PC market is over 135 million units a year and growing-and growing. 

Aren't embedded processors outgrowing PC usage? There is no market that uses a single operating system that can compare with 130 million PCs a year. The next closest is games. You can call those embedded, but there's nothing bigger. Automotive? Forget about it. There aren't that many cars built in a year. 

My point is, Microsoft rules. They won. In case you missed it, their operating system drives all of the volume in PCs and is now moving into network servers. If they have their way-and my guess is they will over time-they're even going to move their Windows NT64 into the high-end Unix-Linux domain. So if you can't make it in the PC-processor business, you're screwed, because the volume elsewhere won't enable you to generate enough revenue to support your design effort, your infrastructure-support effort, and your manufacturing. 

Can gate-array or semicustom technology create a successful processor? Not a chance. Not in the PC space and not with the performance. If a guy builds a server, he wants performance. And what gives him performance? One of the things is integrated memory on a chip--a cache. What? They're going to put an 12 cache or an L3 cache on a gate array? The chip would be huge, so it wouldn't be cost-effective. 

So what about telecommunications, the cellular market? [That's a] whole different deal. We believe that the PC, in mobile and desktop form, will continue to be the hub of the digital universe. Only Intel and AMD have the resources and the technology to succeed. Intel is trying to continue their monopoly, because otherwise their business model doesn't work. They're going to make all their own chips, and they're going to invest in factories, and as they invest, the only way they can get it back is by charging high prices. 

As opposed to AMD? [We have] eroded their margin from 48 percent to 24 percent. And, at AMD, we see that the answer is not more factories, but better design. 

Speaking of which, where are next-generation fabs going to be built? They're going to Taiwan and China, because those countries want to be in the business and because capital is low-cost there. Wafer fabs today are like steel and automobile factories in the past. Every nation feels that if it's going to be a world player, it's got to have an indigenous semiconductor capability. 

So what happened in Europe, which wanted an indigenous industry? They've got it. Siemens [Semiconductors]-or Infineon [Technologies AG], should say-- and ST [STMicroelectronics]. And then AMD in Dresden. Intel is in Ireland and Israel, if you consider Israel [part of] Europe. When you look at the economies, the reality is that very few companies can afford to have their own fabs. In a study by the Goldman Sachs [Group], they determined that unless you're doing about $8 billion of revenue, you can't afford to have your own fab. Very few [semiconductor] companies are doing $8 billion in revenue. 

And what about generations of technology? Everyone except Intel will have to be using foundry relationships or joint ventures. AMD is working with its own fab, because we developed the technology. Or [like AMD] you have to develop your own transistors, which is why a foundry like TSMC, UMC, or Grace Semiconductor would want to have a relationship with AMD. We can provide that extra performance in the transistor through our technology development. Collaborations between foundries and leaders in process technology, like AMD, will mean we don't have to make the massive investments in plants. That is an incredible changing of power, because it [means] Intel can't beat me to death with their capital. That era has passed. 

We've got a foundry that's currently supplying us our first samples of a 130-nanometer Athlon processor. We're producing 130-nanometer Athlon processors now, in Dresden. I don't need to be a 100 percent owner of a megafab that costs billions of dollars. Intel has committed $7.5 billion this year to megafabs, because their die size is too big. What they're trying to do is offset the cost disadvantage of a large die by accelerating the move to 300 mm. Even then, their die size is so large that they won't be able to offset my cost advantage. My 300 mm will be done in partnership with someone who values my technology enough to give me an advantageous position. I've done this before in our joint venture with Fujitsu. 

Banking analysts raise the issue that AMD is limited by capacity. We'll produce 32 million processors this year. We can produce 50 million when my Fab 30 is at full ramp, which [will be] by the end of 2002. Our issue isn't with producing; it's getting orders away from a monopolist who makes very aggressive deals. 

Talk about your processor lines. The desktop processor is the [AMD] Athlon XP [processor]. It's what we are selling against the Pentium 4 on the desktop. We have the [mobile AMD] Athlon 4 [processor], which is the same core but has a dynamic-feedback capability that adjusts the speed at which it runs depending upon the performance required by the application. The higher the speed, the more power it bums, and therefore, the more battery drain.The [AMD] Athlon MP [processor] has a dual processor for servers and dual-processor workstations. We've got the little brother of the Athlon, the [AMD] Duron [processor], for mobile or for low-cost servers. At the end of next year, there will be a 64-bit processor called the "Hammer." That's the internal code name, [and it has] a remarkable capability in that it is based on a Microsoft-supported instruction set developed by AMD. 
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Caption: When we start Epping in 2003, my life's work will have come to fruition. 
I thought Intel dominated the Microsoft relationship. We call it x86-64 [architecture]; it supports all of the x86 instructions. We've added 64-bit capability and instructions that Windows NT64 from Microsoft will support. This is unprecedented in history-Microsoft supporting x86 instructions other than those developed by Intel. This means anybody can run existing 32-bit applications with higher performance and move to 64-bit [applications] seamlessly. This is in marked contrast to the Intel approach, which requires developers to go to a whole new instruction set and rewrite all their software. Or, if they want to run their 32-bit software, it will run on an [Intel] Itanium [processor], but at a degraded performance. When we start shipping in 2003, my life's work will have come to fruition: an independent platform supported by Microsoft that will compete with the Intel monopoly. 

Explain that. I started the company in '69, but we made our first fixed-instruction set processor in '75. It was the 9080A, which we renamed 8080A because it was a plug-in replacement for Intel's 8080, an unauthorized second source. As a result of that we negotiated a technology cross-license and patent cross-license with Intel in 1975. Roger Borovoy was [general counsel] at Intel at the time. Leo Dwork was [the director of contracts and licenses], and he worked out the details. We negotiated a 5-year patent cross-license, which was renewed in 1981 on an expanded basis for 12 years. The ill-fated technology exchange threw me into arbitration with Intel for close to six years. 

AMD's first microprocessor was developed in a Chinese wall environment, with a compatible-code instruction set? Yes. There wasn't microcode in those days, so it was just knocking off their chip. We took their chip, looked at it, and redid the logic on a smaller die. I remember [Intel Co-Founder and Chairman Emeritus] Gordon Moore said to me, "So what?" The reason he said that was because their price was so high. Intel has always based their products on the fact that they'll be able to command a high price. That's why they couldn't be successful in memory; they've never been successful in any business where cost was a criterion. That's why we're going to win. 
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Caption: We have managed to remove every obstacle to doing business with AMD, except Intel's wealth. 
What was the order of events? 1975 was our first 8080A, an unauthorized second source that resulted in a patent cross-license agreement with Intel and their request that we second source the 8085, because they were losing business to Zilog's 280. The 8085 was just a second generation of the 8080A. Then they said they didn't want us to do the 8086, and that really annoyed me, because the 8086 was the next generation. So we went to market with a Zilog 28000 deal. 

In those days, Intel needed a second source for the 8086 to satisfy IBM. In 1981, we renegotiated a deal with Intel that would make us an authorized alternate source with full legal rights. We did that with the 8086, the 8087, and then with the 286 and 287. Then they went to the 386, and there were two versions, and it was at that time that Intel said, "No more. We're not going to give you any more technology." 

The break with the 386 was when? 1986. That's when they refused to honor the agreement. The 286 was in the time frame of '84-'85. In '84, the PC market took a huge downturn. Intel wasn't interested in us anymore. They jerked us around until 1986, when I filed for arbitration. When I filed for arbitration, they canceled the agreement-or tried to cancel the agreement. We won the arbitration, which gave us the right to make the 386, but by that time, who cared? 

It was 1994 before we made a 386 on our own-again, an unauthorized version. They sued me on that, and they lost that time, too. When we finally settled in 1994, the agreement we made was that we could not replicate their microcode after the fourth generation. if we would agree to that, then we could again have a patent cross-- license and have a license to all of the technology so that we could make a Microsoft Windows-- compatible device, because they didn't think we'd be able to do it without copying their microcode. We stunned the world with the K5, because the K5 was an independently developed RISC-- based x86 processor. It took the x86 instruction set, which was a complex instruction set computer, broke it down into RISC instructions-- which were then executed in a superscale RISC processor, the K5-and then reassembled the whole thing, transparent to the user running his applications. 

It was the K5 that made the AMD name really prominent? That's right; it differentiated [AMD]. When we were making a 386, the problem we had then was just finding somebody to buy it and plug it in. The only advantage, as far as the customer was concerned, was its lower price. With the K5, we had higher architectural performance. You could plug it into a Pentium socket, because it had the Pentium bus. 

And then Intel, through another little weenie and their agreement with me, [wouldn't allow AMD) a Pentium 11-compatible bus. Actually, Intel had a 66MHz bus, a Pentium bus. We came out with a 100MHz bus that we called Super 7, which was the same bus running at 100MHz. We were selling Us with 100MHz buses against Intel's Pentiums with their 66MHz buses, and we started beating them in the marketplace. We got into a clock-speed race. 

The K6 broke? The design was never for a device to run at those speeds. When we introduced the thing, a 300MHz version, we pushed the speed all the way up to 550MHz. We couldn't get it to 600MHz, and Intel had introduced a new product, which was the Pentium II processor, changing the rules of the game. 

The point is, when we went from the K5 and K6, we were still using an Intel infrastructure-that is, a chip set that would interface with ours. So when Via [Technologies] did a chip set or SIS [Silicon Integrated Systems] did a chip set, they could work with either Intel or AMD. When they went to the Pentium II, they came out with a module version, and they had the so-called "Slot A." 

An option for a daughter card? That's right. At that point in time, we were forced to introduce a completely new infrastructure, which the K7 did: the Athlon in September 1999. It was an Earth-shattering event, because the Athlon, when it came out, had a superior design, a small die size, and a higher clock frequency than Intel's [processor]. 

And used less power? Less power and a different bus-200MHz EV6 bus architecture. The only problem was that nobody was building chip sets. We had developed a chip set, but we were neophytes at chip-set development. 

The order of processor numbers is ... ? The K7 is the Athlon, the K8 is the Hammer [family of processors), and we're working on a K9, which is hopefully not a C-A-N-i-N-E version. 

At what point did Intel announce ramping up clock speed? When we announced the Athlon, they started running up the clock speeds, But we were the first guys with the 1 GHz part. We came out with that in March of 2000. We beat them to market, which made them furious. They ran out of clock speed at 1.1 3GHz and recalled the part. In fact, there was a lawsuit filed in December against Intel. It points out how Intel introduced these products earlier than they had historically done, to stop AMD from getting customers. 

Back to the K7. With the K7, we had to develop our own infrastructure. Today, we have it. Via makes chip sets for it. A lot of people make chip sets-20, 30, or 40 motherboard guys. We're producing 8 million units of these devices per quarter, and I expect that we've gained market share up to the 22 percent range. 

How are you with the top five PC manufacturers? The only guy that we don't do business with in the top five is Dell [Computer], because they're Intel's favorite customer, and they get a better deal. But we're not giving up. We haven't been able to break Dell, but we never give up. What's next in terms of products? The forthcoming Hammer product family, which has a different chip set, a different bus, and different instructions. The Hammer family is the culmination of my dream, a truly independently developed microprocessor, with a different bus and a different instruction set, but one that is Microsoft Windows-supported. We think that it's going to change our relative position in the industry. We think Intel is terribly wrong with the Itanium. It's a very large die. it will never be competitively priced for the network-server market. It is a niche product for the very high end. Intel doesn't have anything announced after Pentiums, and our Athlon already outperforms the Pentium 4. They have higher clock speeds but poorer architectural performance; we have higher performance in applications. 

The Hammer, which is an eighth-generation processor, is 103 square mm, versus our seventh generation, which is 80 square mm. [There are] 67 million transistors in the Hammer-67 million transistors in 130-nanometer technology. It's extraordinary. 

When we introduce that device-and we will-for the first time, we'll have clear unquestioned superiority over anything Intel's got. Having said that, we're starting to hear what I'll call more Intel FUD [fear, uncertainty, and doubt]. Vapors are drifting out ("Well, maybe they'll introduce an x86 with 64-bit instructions; stand by.") because customers are telling Intel, "We don't like Itanium; we like Hammer." If they would do that, I'd say it's an acknowledgment and a validation of our strategy. AMD's challenge will be to ensure that the customers aren't dissuaded from going forward with an AMD Hammer solution, waiting for Intel to come out with their "sometime later." 

Is the litigation still going on with Intel? No. It turns out we now have a 10-year agreement that goes out to 2010, but I'm pretty sure it's 2011. The limitations on the agreement are only that we can't make a bus-compatible processor. It's just that they can't sue me anymore. I don't need anything from them. I've never needed anything from them. All I've wanted is patent peace. 

You didn't have access to any of their technology or designs in any of those early agreements? No, the very first one was just a patent cross-license, That was the '76 license. In the '81 license-the one that we had to finally resolve in arbitration-they were supposed to give me the database tapes so I could make an exact replica of their processor, and they did that on the 8086 and the 8296. On the 386, they balked. We wanted that, but we never got it, and by the time we did get it, we'd already developed a 386 independently. 

So the new agreement, then? It means that they can use my instruction set, and I can use their instruction set. They can use my patents, and I can use their patents. The one thing I cannot do is use an Intel-- compatible bus. And the reason for that is that third parties would be as useful to AMD as they are to Intel, because [currently] Intel has an 80 percent market share and we have 20 percent, in round numbers. it's pretty clear the [other manufacturers] always do the Intel chip set first, which puts me at a time-to-market disadvantage. 

That's why, for the Hammer, the chip set will be available before I've got the processor-the first time in my history I'll have a chip set before we introduce the processor. After 33 years-starting out as an alternate source, with humility, just helping customers solve their problems--we have now managed to remove every obstacle to doing business with AMD, except Intel's wealth. 

Their wealth being technical prowess? No. Their wealth is the fact that they've got an advertising budget of a billion dollars a year. They spent $300 million promoting the Pentium 4 this quarter. It's very difficult for me to get customers to put up a billion dollars a year in advertising and market sales. 

Back to strategy for the company overall. We have a three-track strategy. Everything we do, believe it or not, relates to the Internet. We believe the future is the Internet. We believe the PC, which is one of our tracks, is the hub and will continue to be the hub of the digital universe. A second track for AMD is servers, and the whole concept of e-commerce requires servers. Our third track is what we call Internet-access devices: PDAs, but also cell phones, because a cell phone is an Internet-access device. They'll use a lot of flash. We believe in wireless, so we're doing development on wireless things like 802.11 a, [802.11 1b], and radio technology, so that we can have the complete solution. 

You retire [in April 2002]? Hector [de JJ Ruiz is my president and chief operating officer and will succeed me. He was president of Motorola Semiconductor [Products Sector]. He lives in Austin [Texas] and commutes to Sunnyvale [Calif.], the same way that I lived in Los Angeles and commuted to Sunnyvale. 

You're going to retire yourself? I'm going to step up to be chairman and not CEO after April 27. I'll be like Andrew Grove [Intel chairman of the board and former CEO]. But I think that Hector will do a better job than [Intel CEO] Craig Barrett. Hector's got a Ph.D. in solid-state physics, and Hector is a more than 20-year Motorola veteran. I hired him two years ago in January, and I told him, "When I turn 65, I'm going to step down, and I'm looking for a successor. if you do a good job as COO, you can be my successor." He's done a good job, and we're on track. In April, I'm going to put more poetry into my life, to quote Gerald Levin [former CEO of AOL Time Warner]. 
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Caption: AMD'S STOCK PRICE THROUGH THE YEARS 
Is Jerry Sanders the personification of AMD? That's a good question. I don't know, and I have great anxieties over it. To think that this company I started 33 years ago is the only company to mount a legitimate challenge against clearly one of the best-- known, most highly regarded brands and [one of] the most successful companies in American business history. The only thing that's keeping Intel from total domination of the computer world, as we know it, is AMD. It's awesome. Zilog, National [Semiconductor], and Motorola all went away. They're all gone. There were 15 licensees of the x86 in the '80s. We're the last man standing. 

Will there ever be another AMD? Look at Transmeta. They tried; they came out with a new technology. Intel squashed 'em. Transmeta stock was 50 bucks. At one time, they actually had a market cap higher than AMD's. [Transmeta's] revenue this quarter is going to be less than a million dollars. Their stock is down to below two bucks a share, and they've got enough lawsuits on their books that I don't see how they can endure without somebody acquiring them. What would you do with those lawsuits? I don't want to take on those kinds of obligations. They must have 30 different class actions. Toshiba couldn't launch in the U.S. because, as Intel explained to Toshiba, that would make them no longer an Intel-preferred customer. IBM canceled their program with AMD because Intel gave them a sweet deal if they were exclusively Intel. 

You're CEO till April? I'm chairman by contract through the end of 2003. 

Thirty-three years. From 1969 to 2002. Yeah, it's a long time. There's never been a CEO of AMD except me. So it's going to be very hard to give up my baby, but I really want to do this. 

What's the future? Microprocessors, flash, and wireless. The entire semiconductor industry this year will be about $130 [billion] to $135 billion, down from $200 billion last year. This is the largest drop by a factor of two in percentage and eclipses everything else in dollar terms-$200 billion dropping down by 30 [percent] to 35 percent. This is just extraordinary. The largest drop historically was 17 percent year on year. 

So this isn't an ordinary cycle. No. This is the aftermath. This is the hangover of the telecommunications bubble that burst, which was the biggest bubble in the history of American business-maybe world business. It eclipses any of the tulip mania. A multitrillion dollar-market cap bubble bursting is huge. It's not just Internet; it's fiber optics, telecommunications, and wireless licenses for,[third-generation technology]. It's valuations that were put on things totally disproportionate to their true values. So it's the end of a 10-year bull market. When you look at that, you say, "Gee, it's a $140 [billion] or a $130 billion microprocessor market. Why wouldn't I go for that?" It's me and Intel, and I'm not letting those guys have that. Hector won't let 'em have the PC-processor business. 
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Caption: It's going to be very hard to give up my baby, but I really want to do this. 
And in flash memory? Who's the biggest guy in flash memory? It's Intel. We're second. I want to be first. Our business in flash memory last year was about 31.6 billion. Cypress [Semiconductor] has got a little piece; Fairchild [Semiconductor]'s got a little piece. Intel has got about 23 percent market share; we've got about 13 percent market share. Our joint-venture partner Fujitsu had about 12 percent market share. So, in 2000, AMD and Fujitsu together were bigger than Intel. But Intel has done well this year. Fujitsu has fallen on its face this year, and so our market share is about the same. We've held market share, Fujitsu has lost market share, and Intel has gained market share. 

What's written on your tombstone? Never surrender; never give up. I mean no surrender, no retreat. You know, a lot of guys say, "We're pulling back for now," [They're] full of shit. 

Is there anything you would do differently? I would have liked to have not competed with Intel. That leaves me an awful lot of alternatives. I don't like the thought that at 65, at least half of my life is gone. Not too many people live to be 130. So when I look back, I think, "God, how did I wind up in this hand to hand with Intel?" And it's because, basically, they offend my sense of fair play. Intel tries to shove down an [engineer's] throat a RAM bus solution that they don't want. Slot A, nobody wanted, and AMD said, "You don't need that. We'll put a flip chip in a package." That's the K6. And [Intel] had to change. They didn't change on their own; they changed because competition made them change. So I'm proud of that. 
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