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    Chapter 1: The Manufacturer That Manufactures Nothing

    
    
  
  On October 29, 2025, at the opening bell on the New York Stock Exchange, NVIDIA Corporation became worth five trillion dollars. Until that day, no listed company had ever reached that figure. Three months earlier it had crossed four trillion, and at the moment of the record Microsoft was worth around four trillion and Apple around 3.9. Germany's gross domestic product that year stood at roughly 4.6 trillion.

The company that had just overtaken the world's fourth-largest economy employed some 36,000 people at the time and did not own a single chip factory.

That second fact almost never appears in profiles of the founder, and it holds up everything else. NVIDIA designs processors in Santa Clara, California. They are manufactured by Taiwan Semiconductor Manufacturing Company, TSMC, the largest contract semiconductor foundry in the world, in its plants in Taiwan. The advanced packaging, the process that joins the processor to its memory in a single piece before it leaves the factory, is also done by TSMC.

The high-bandwidth memory that accompanies each accelerator is produced by SK Hynix and Samsung in South Korea and by Micron on U.S. soil. The complete racks that end up installed in a server room are assembled by Taiwanese contract manufacturers. Of the chain that turns silicon sand into a machine capable of training a language model, NVIDIA performs one narrow stretch: the chip design, the system architecture, and the software without which that design is worth nothing.

A company worth five trillion dollars that never physically touches what it sells forces the question of where the money comes in. The answer does not lie in the technology alone. It starts with a decision about industrial architecture taken in 1993, continues with a software decision taken in 2006, and ends with an academic finding from 2012 that nobody at the company made.

The numbers of the present business give the scale of the thing. In fiscal year 2025, closed in January of that year, NVIDIA posted revenue of 130.5 billion dollars, 114 percent more than the previous year. Twelve months later, in fiscal 2026, it posted 215.9 billion, 65 percent more. Net income in the later of those two years reached 120.1 billion, and operating income 130.4 billion.

The proportion says more than the absolute figures, because that is where the business shows itself. Taking in 215.9 billion and earning 120.1 means that more than half of every dollar that comes in ends up as profit after tax. Gross margin in fiscal 2026 was 71.1 percent, down from 75.0 percent the year before, a fall the company itself attributed to the shift from selling individual cards to selling complete systems.

The segments describe the transformation better than any other figure. Of those 215.9 billion, 193.7 came from data centers, 68 percent more than the previous year. Gaming, the business on which the company existed for two decades, contributed 16 billion. Nine out of every ten dollars that come into NVIDIA today are paid by someone buying computing capacity to train or run artificial intelligence systems.

The last quarter of that fiscal year gives the speed: 68.1 billion dollars of revenue in three months, of which 62.3 were data centers, 75 percent more than the same quarter a year earlier. A single quarter of fiscal 2026 exceeded the full annual revenue of any year in the company's history before 2024.

One more division gives the measure of how anomalous this is. Two hundred fifteen billion nine hundred million dollars spread across some 36,000 people works out at six million dollars of revenue per employee. The world's large industrial manufacturers run between two hundred thousand and a million; the best-run software companies, below a million and a half.

That ratio is not achieved by selling more. It is achieved by not doing most of the work: not the wafers, not the packaging, not the memory, not the assembly of the racks, not the electricity that feeds them. What remains inside the company is design engineers, programmers and salespeople. That is the entire payroll.

The fact grows stranger when you look at what changed in the product, because the answer is almost nothing. A graphics processor is a part designed to perform many simple arithmetic operations at the same time, because drawing a three- dimensional scene consists of calculating the color of millions of screen points at once. Training a neural network consists, at the most basic level, of multiplying very large matrices, and that too is many simple simultaneous arithmetic operations.

The part that in 2007 drew a shooting game and the one that in 2026 trains a language model descend from the same engineering idea. They have grown in size, in power draw and in price, and they have taken on units specialized in the kind of arithmetic that machine learning uses. The underlying logic did not move.

What moved was who signs the check. A gamer buys a 600-dollar card every three or four years, picks it in a store from among several brands, and nobody penalizes him if next year he buys another manufacturer's. A data center operator acquires tens of thousands of accelerators a year, signs multi-year supply contracts, and cannot change supplier without rewriting the software its entire infrastructure runs on. Same company, same kind of chip, two business models without a single feature in common.

That concentration has a less comfortable side, and it appears in the filings the company itself submits to the U.S. Securities and Exchange Commission. According to the fiscal 2026 annual report, four direct customers each exceeded 10 percent of total revenue and between them accounted for 61 percent of the business. A year earlier, those above that threshold added up to 36 percent. The dependence nearly doubled in twelve months.

Four buyers sustain three out of every five dollars of the most valuable company on the planet. And all four, with no known exception, keep in-house teams designing alternative accelerators in order to stop buying from it.

Jensen Huang's personal fortune was built on top of that structure and has a very simple shape. In early October 2026, Forbes estimated it at 204.5 billion dollars, which placed him as the seventh-richest person in the world. Almost all of that wealth consists of shares in the company he co-founded: some 870 million shares as of March 2026, around 3.6 percent of the equity. He has run the company since 1993 and has never sold it.

The pay he draws as an executive belongs to another order of magnitude. In fiscal year 2026 he received 36.3 million dollars, of which 1.5 million was base salary and 24.8 million shares tied to targets, 27 percent less than the 49.9 million of the previous year. Thirty-three years of salaries added together do not reach a thousandth part of his wealth.

The whole fortune came from having kept a piece of the company. None of it came from what the company paid him to run it.

That pattern repeats in almost every large contemporary accumulation, and NVIDIA's figures show it with uncommon clarity. A founder's wealth is not the return on savings either, nor the fruit of asset management: it consists of the appreciation of a stake that was not sold, in a company that multiplied its value by a factor nobody had foreseen. Between the end of 2022 and October 2026 the share multiplied more than fourteenfold, and market value rose by more than four and a half trillion dollars. Three point six percent of that rise explains, on its own, practically all of the 204.5 billion.

The hard part comes afterward. An increase in value of that magnitude over four years does not come from a brilliant decision taken in 2022. It comes from earlier decisions, taken when they did not look brilliant at all, and several of them looked like mistakes to anyone watching from outside.

The first was giving up on having a factory. In 1993, putting up a semiconductor plant cost hundreds of millions of dollars; a leading-edge facility today exceeds twenty billion. Intel Corporation, which at the time set the industry's benchmark, designed and manufactured its own processors, and for three decades that vertical integration was taken to be its greatest competitive advantage. Three engineers with 40,000 dollars of starting capital had no access to that option, so they designed for someone else to manufacture. The constraint ended up turned into the business model.

The second was handing out a software package free for nearly a decade with no attributable revenue. They called it CUDA, short for Compute Unified Device Architecture, and it served to program graphics processors in ordinary C for tasks that bore no relation whatsoever to drawing images.

The company introduced it in November 2006 and made it available to anyone in February 2007, charging no license fee. The first users came out of university laboratories that bought two or three cards per department. Financial analysts asked every quarter why a gaming company was maintaining a systems software team.

The third decision was taken by other people. In 2012, three researchers at the University of Toronto built a system capable of recognizing what appears in a photograph, and named it AlexNet after the first name of the first of them, Alex Krizhevsky.

To train it they bought two ordinary gaming cards in a store, the GeForce GTX 580s that NVIDIA was selling that year, with three gigabytes of memory each. They left them calculating for five or six days straight.

With that equipment they won ImageNet, the annual academic visual recognition contest, and brought the error rate down from 26.2 percent to 15.3 percent. A jump of nearly eleven points in a test where progress was measured in tenths convinced a good part of the scientific community that deep learning was good for something.

The parts that had made that computation possible had spent five years surrounded by free software, manuals, forums with answered questions and the first doctoral theses. Anyone who wanted to repeat the experiment knew without hesitating what to buy and where to read how to use it.

None of the three was a bet on artificial intelligence. The first answered a budget limitation, the second an intuition about scientific computing that pointed at another market, and the third came out of a Canadian laboratory with no contractual relationship to the company. The mechanism that turned them into a two-hundred-billion-dollar fortune can be reconstructed from public documents, and that is what follows.

Two narratives are deliberately left out. The first is the rags-to-riches biography, and the material is not lacking: Huang was born in Taiwan in 1963, his parents sent him to the United States at nine, he passed through a Kentucky boarding school that turned out to be a reform school, took a degree in electrical engineering at Oregon State University and worked at AMD and at LSI Logic before founding anything. All of that is documented and told in many places. It explains how one particular person got to the chair, and not why the chair ended up worth five trillion.

The second discarded narrative is the inverse, the bubble. A company multiplying its value fourteenfold in four years invites the assumption that the market got it wrong, and it may have. But the 120.1 billion dollars of net income in fiscal 2026 are not an expectation or an analyst's projection: they are audited and filed with the U.S. regulator. What happened in NVIDIA's accounts happened for real, whatever the share price does afterward.

The anatomy lies between those two extremes. A company with no factories came to control the only scarce input in the economy of artificial intelligence, and it did so by handing out a tool free for years while several competitors sold cheaper chips. When the demand appeared, the cost of switching to another supplier was already measured in years of engineering work and not in the price difference on the catalog. That is the bottleneck of the title, and a bottleneck is the most profitable economic position there is: the point everything has to pass through, where whoever collects the toll sets the price.

The building has a crack, and it is produced by the same structure that made it possible. The company does not control the manufacture of what it sells. In 2026 the real limit on how many accelerators reached the market lay not in the design or in the demand but in TSMC's advanced packaging capacity, a process concentrated in Taiwan, with the American company reserving most of that available capacity to secure supply against its rivals. A business of two hundred billion dollars a year depends on plants that belong to someone else, on an island whose political status sets two powers against each other.

A partner nobody invited also turned up. In April 2025 the United States government informed NVIDIA that it would need a license to export its H20 accelerator to China, a product conceived to comply with the earlier limits. The immediate effect was a 4.5-billion-dollar charge in the first quarter of fiscal 2026 for inventory and purchase commitments with nowhere to go. Months later it was agreed that the American state would receive 15 percent or more of the revenue from authorized sales, an arrangement with no clear precedent for a listed company. Beijing responded by restricting purchases by its own companies. The market closed from both sides at once, and actual H20 revenue under license came to some 60 million dollars.

On October 29, 2025, when the five-trillion figure appeared on the screens, all those pieces were already in place. The market value was the visible consequence of a mechanism that had spent thirty-two years being assembled, with two bankruptcies dodged by a hair along the way.

The first of those bankruptcies came barely two years after the beginning, and the beginning was three people in a roadside diner arguing about whether to build something none of the three had the money to manufacture.


  
    Chapter 2: A Workshop Without a Factory

    
    
  
  Three engineers incorporated a semiconductor company without having the means to manufacture a single chip. The articles were dated January 25, 1993, and the meeting took place at a Denny's on Berryessa Road, in east San Jose, California: a chain of roadside diners open twenty-four hours, with free refills and tables nobody claims from anybody. Jensen Huang has said in public that his first teenage job was at a location of that same chain, washing dishes and later waiting tables.

The capital they started with was 40,000 dollars. A facility capable of producing the chips they wanted to design cost, in the middle of that decade, more than a billion.

The three came from good jobs and left them. Huang ran a division of LSI Logic, a company that sold its customers custom-made integrated circuits, and before that he had designed microprocessors at Advanced Micro Devices.

Chris Malachowsky had worked as an engineer at Hewlett-Packard and then at Sun Microsystems, the workstation manufacturer that dominated technical computing at the time. Curtis Priem held a senior engineer post at that same house and before that had designed graphics chips at International Business Machines.

The last two met at Sun. Huang they dealt with from the other side of the table, because the company he worked for sold custom chips to manufacturers like that one. They knew each other from daily work, and none of the three owned anything.

That day's meeting was not the first. The three had been staying on after work for months, at that same diner chain and in private homes, arguing about whether there was a business where they saw one. The project started in the living room of one of them and the first formal office came later, with the investors' money.

That detail matters for understanding the division of roles. Priem brought the graphics chip architecture, a terrain he knew from having designed equivalent parts at two large companies. Malachowsky brought systems and manufacturing engineering, which is to say how to turn a design into something a factory knows how to produce in volume. Huang brought what neither of the other two had, which was having run a business line and having negotiated with foundries from the customer's side.

The idea that brought them together was debatable in 1993 and sounds obvious thirty years later. They thought the personal computer would end up needing a part dedicated exclusively to calculating three-dimensional graphics, separate from the main processor, and that the market did not yet exist because nobody had built the part at a consumer price. Silicon Graphics workstations already did that calculation, in machines costing tens of thousands of dollars aimed at laboratories and film studios.

Bringing that onto a three-hundred-dollar card required solving two problems of different natures. The first belonged to engineering and the three knew how to tackle it. The second was money, and there they had nothing to offer.

Nor were they competing alone. According to the account Huang and his first investors have repeated in public, the Valley's venture capital funds financed in those months around eighty-nine other companies with the same proposition: build a three-dimensional graphics card for the personal computer. Two survived that litter, and the other was a Canadian company that financed itself without venture capital.

The market they were aiming at barely existed as such. The cards that computer stores sold in 1993 served to draw windows and flat text, and were made by a dozen companies with names that mean nothing to anybody today. Computer games worked by calculating the image with the main processor, which limited detail and speed at the same time.

A three-dimensional scene calculated in real time could only be seen on a Silicon Graphics workstation, the company that equipped visual effects studios and industrial design laboratories. Those machines cost between twenty thousand and several hundred thousand dollars, and their market was measured in thousands of units a year.

Building a semiconductor factory is nothing like setting up a workshop. The room where silicon wafers are processed must maintain a cleanliness thousands of times greater than an operating theater's. The floor cannot vibrate. Temperature and humidity are held at a fixed point for years. The equipment that draws the circuits onto the wafer is worth tens of millions of dollars per unit and becomes obsolete in a few years. The plant is only profitable running at full load day and night, because most of the cost is paid before the first sellable part is produced.

That arithmetic explains why, until the eighties, designing chips and manufacturing them went together out of necessity. Intel Corporation designed its processors and produced them in its own plants, and for three decades it presented that integration as its chief advantage: it controlled the whole process, tuned the design to what its machines knew how to do and depended on nobody. Without a billion dollars on the table, nobody entered the industry.

In 1987 that barrier moved, and the move did not happen in California. On February 21 of that year, Taiwan Semiconductor Manufacturing Company was incorporated in Hsinchu, in northern Taiwan. It was born with 220 million dollars of capital, half contributed by the Taiwanese government, and with a business rule that set it apart from everything before it: it would manufacture chips designed by others and would design none of its own.

Morris Chang, its founder, was 56 when he set it going. He had proposed the same idea eleven years earlier inside Texas Instruments, where he worked, and they had turned it down. The proposition that failed to convince in 1976 was simple to summarize: there are engineers capable of designing a good chip without the capital to manufacture it, and a plant willing to produce only other people's orders would never compete with its own customers.

The place where that happened was no accident. The Taiwanese government had spent years building an industrial park in Hsinchu dedicated to electronics, with tax exemptions and cheap land, next to a public technology research institute from which the new company's first managers came. Chang had come to run that institute at official invitation, with the explicit brief of building a semiconductor industry where there was none.

The initial capital was split three ways. Almost half came from the Taiwanese state through various public entities. Philips, the Dutch electronics group, put in some 58 million dollars, transferred production technology and licensed patents in exchange for around 27 percent of the shares. The rest was put up by local businessmen whom the government pressed to take part.

The geography of that decision matters more than it seemed to then. The entire chain that today sustains the artificial intelligence business passes through an island of thirty-six thousand square kilometers located 180 kilometers off the coast of mainland China, whose political status neither of the two powers recognizes the same way. Nobody planned it that way: the concentration is the accumulated result of thirty years of decisions that, one by one, looked reasonable.

That last point settled the matter. An integrated company that agrees to manufacture for third parties always has a conflict to hand: when capacity tightens, it serves its own products first and sends the customer to the back of the queue. A pure-play foundry sells nothing under its own brand, so it cannot take advantage of the design handed to it or jump its place in line. The separation between designing and manufacturing became viable as a business, not just as an idea.

By 1993 several dozen companies were already designing without manufacturing. The term that described them, fabless, had barely ten years of use. Most were small, lived off niches, and no analyst considered them serious rivals to the integrated manufacturers.

The three founders adopted that model with no apparent debate, for the simplest of reasons: the other option was out of their reach. The company's later documentation describes the decision as a design feature of the business, and at the origin it was a budget constraint. An engineer with 40,000 dollars and an idea about three-dimensional graphics could only design and order the manufacturing out.

What that renunciation really costs shows up on the calendar, not on the balance sheet. Whoever does not own the plant does not decide when his order is produced or how much capacity he gets. He competes for a slot against all the foundry's other customers, accepts the manufacturing processes that foundry offers and pays a margin over the cost of production.

The sequence of work explains it better than any argument. The design team closes the circuit and sends it to the foundry, a step the trade calls tape-out. The foundry etches that drawing onto a set of quartz and glass stencils, called masks, which cost hundreds of thousands of dollars and serve only for that version of the chip. The wafers then pass through hundreds of stages over several weeks.

An error detected at that point is not fixed with an afternoon's work. It forces the masks to be remade, paid for
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