
Has The Downturn Robbed 300 mm Of Its Rightful Glory?

Here’s an article on the state of 300mm technology that appears in this month’s
CleanRooms magazine by IDC director of technology Michael O’Halloran (PDX).

300-mm fab construction was down in 2001, but business bounced back in 2002.
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The move to 300 mm has been the catalyst for new contamination control technologies,
pushing automation, software and advanced process controls toward new capabilities while
forcing totally new thinking in fab design. Where can we expect 300-mm technology to be
once the chip market emerges from the latest market downturn? We've asked IDC's
(Industrial Design and Construction; Portland, Ore.) chief technologist, Michael O'Halloran,
to share his insight on the future of 300 mm and where it just might take chip making and
ultimately affect contamination control.
You could say that 300-mm technology, like the fabled cat, has nine lives.
At the beginning, during the 1990s, the much-anticipated debut of 300-mm technology was
repeatedly delayed. Equipment manufacturers moved mountains to create a new generation
of processing tools that set a new standard for size, complexity, performance and cost. To
accommodate those new tools, new fabs had to be built and existing facilities had to be
upgraded to complete the technology's launch cycle. This led to the inevitable struggle
faced by fab technologists to de-bug 300 mm's processing challenges.
And as if these technological hurdles weren't enough, the industry was hit with one of its
many slump cycles just as 300 mm was going through its birthing pains. The downturn of
the late 1990s sapped the industry of the economic horsepower to carry the 300 mm
marathon to the finish line.
The consensus among analysts seems to be that recovery has commenced in the electronics
industry, however feeble that recovery may feel.
The recovery technically began back in January 2002, and then relapsed into a state of
tepid recuperation. In addition, analysts concur that the industry's growth rates going
forward aren't likely to match the dynamic double-digit annual gains that prevailed in the
1990s.
That's the bad news.
Blue skies ahead?

 
The good news includes the statistic that every previous industry recovery has experienced
capital expenditure growth spikes of more than 40 percent. That precedent doesn't
guarantee that the next upturn will be charged with the same degree of robustness, of
course.



However, the electronic industry's tendency to dramatically reverse its fate portends a
likelihood that this maturing industry is, as one industry observer recently put it, "like a
teenager with at least one more good party left in him."
In the meantime, the question remains: Has this latest electronics downturn—the most
severe in history—robbed 300 mm's "better mousetrap" of its rightful time of glory in the
industry's hall of fame?
That's not likely, when you consider how the industry historically gestates, launches and
leverages its new technology phases. Shifts to larger wafer size standards have typically run
in 10-year cycles.
Remember, 200-mm manufacturing enjoyed a decade-long domination during the 1990s.
The ferment of 300 mm began to generate discussion and research in the mid-1990s, but
the technology wasn't able to fully engage until half a decade later for the reasons I've
described.
While 300 mm's travails slowed the pace of the technology's implementation, it did nothing
to erode the inherent superiority of the 300-mm model.
The financial sacrifice can be worth it for those who can afford to step up to this new
industry standard. 300-mm manufacturers can earn nearly twice the revenue from a 300-
mm wafer than competitors offering 200-mm product. Because the technology allows
manufacturers to command premium prices for their products, it's expected that as we go
forward, most new fabs will be built for 300-mm production or future 300-mm capability.
Indeed, about 80 percent of new fab starts are 300-mm operations. The impact of 300
mm's more efficient economics on semiconductor inventories and prices is but a fraction of
what it will be as more of the new 300-mm fabs go into production. However, it will take
the next few years for the full impact of the technology's influence to register in the
marketplace in the form of price reductions and market trends.
Already, 300 mm's efficiency is seen as a driver in the explosion of the foundry side of the
business. Foundry capacity is expected to double between 1999 and 2003, and it's been
growing more than 19 percent per year since the late 1990s. Major manufacturers that may
never have thought of going into the foundry business now find it prudent to do so. Their
marketing strategies have shifted when faced with the surplus capacity that 300 mm can
suddenly deliver.
After 300 mm has run its course, the next technology tide will probably wash in wafers
measuring 450 mm in diameter. The 450-mm era may take longer than 10 years to arrive
this time, however. The staggering increase in costs for semiconductor fabs and tools are
moving into a surreal realm that may make the industry's next technology leap financially
impossible without active government participation.
We've already seen former rivals in the private sector join forces in the kind of creative
collaborations necessary to fund fabs costing more than $2 billion. But what will fabs cost
10 years from now? Alliances among even the industry's most powerful private leaders may
not be enough to underwrite that next major technological leap.
It's a rule of survival in any industry; those who miss the window of opportunity to
implement the latest technology may find themselves too far behind the technology curve
to remain competitive against companies that do choose to upgrade their capability.
Companies that make the investment find that a 300-mm factory can produce chips and
generate profits at prices that will put a 200-mm factory into red ink.
Despite its painful birth and baptism by recession's fire, 300 mm is a cat that's still packing
plenty of lives as its growing power only begins to define the latest of this exciting
industry's many overhauls.
Michael O'Halloran is chief technologist for IDC (Industrial Design & Construction; Portland,
Ore.) and a frequent contributor to CleanRooms magazine.
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