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Material shortages take

the edge off LED boom

It's boom-time in the LED industry. But while the unexpectedly sharp upturn in
demand will mean a shortage of key materials during 2010, in the longer term
there will be greater competition among MOCVD equipment vendors, and an
acceleration of the emerging solid-state lighting market, writes Michael Hatcher.
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that is set to continue.

But the boom presents its own chal-
lenges, and one trend that we are already starting to
see is increased competition for the incumbent MOCVD
equipment suppliers. For more than a decade now,
Aixtron, Veeco and Taiyo Nippon Sanso have dominated
the scene, with a combined market share consistently in
excess of 95% in the past five years. Smaller suppliers
such as EMF and Structured Materials have found a
market in niche applications and customized equipment,
but they do not supply the mass-production systems
that are required for volume LED epiwafer fabrication.

The incumbents already face a stiff challenge in
meeting the unprecedented and rising demand. Both
Veeco and Aixtron exploit largely out-sourced produc-
tion models that allow them to scale volumes rapidly
up and down as demand requires. The two companies
have stepped up capacity recently. Right now Aixtron is
able to assemble 100 MOCVD systems each quarter, and
is aiming to increase this to 150 by the end of 2010 —
should such demand arise. VVeeco's capacity target has
been lifted to 120 systems per quarter, which it should
be able to support by late 2010, suggesting a combined
annual capacity in excess of 1000 systems in 2011.
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Can they achieve that capacity increase and meet the
surging demand? Possibly. But they will certainly have
more competition as we move out of 2010 and into 2011.
Korea's Jusung Engineering and Integrated Process
Systems (IPS) Ltd, along with China’s Jason Qingdao
and the lurking giant Applied Materials, have all made
moves into the MOCVD sector. The sudden expansion
of the TV backlighting market for LEDs (expected to
comprise half the HB-LED market by 2013) may have
caught those new entrants by surprise — within two
years the capacity required to service that market will
have been largely deployed, as LED backlight units
become a standard technology in LCD TVs, and the
present window of opportunity will have closed.

Consolidating their lead positions, first Veeco and then
Aixtron updated their MOCVD equipment offerings in
early 2010. A new flow design from Veeco improves
cross-wafer deposition uniformity, enabling less waste
of high-performance LED die through the binning stage.
Aixtron’s update to the 'IC’ platform adds significant
capacity to each reactor, with a susceptor arrangement
providing room for up to 56 2" wafers or 14 4" wafers.
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taken by surprise by the LCD TV ramp,
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emphasizes rapid throughput, while
Jusung has fielded a tool to Korea's Epi-
valley with room for more than 100

2" wafers. As always, refining new technologies to pro-
vide the required level of uniformity and consistency
will take time, and industry talk suggests that the tools
fielded by Applied are not yet ready for the task.

While the LCD TV investment cycle will come and go
at the MOCVD equipment level, that will not be true of
the materials required to make LEDs, which will need
to step up significantly. Demand for trimethylgallium
(TMG) in particular has picked up strongly (40-50%) as
the slew of new MOCVD chambers is switched on for
volume production, and there is now a big gap between
demand for MO materials and the amounts that suppli-
ers are able to provide. This capacity squeeze is likely
to prove more of a drag on the LED market in the short
term than any limits on the supply of epitaxy equip-
ment. In fact, demand for TMG already outstrips supply
by as much as 40%, with prices rising quickly. Some
LED epiwafer producers, and in particular those based
in Taiwan, are struggling to retain sufficient supply.

To a significant degree, this is the fault of the market
itself, and in particular those who have battered down
the price of MO materials over the years. As a result,
suppliers have been unable — or unwilling — to risk
making an investment in addi-
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to ramp up to meet demand is switched on
with immediate effect.

Manufacturers in Taiwan, where prices have historically
been under the greatest pressure and supply contracts
have typically been short-term in nature, have to adjust
to a new reality. Unlike the first major ramp in LED pro-
duction, for mobile handset backlights, the Taiwanese
are not the dominant customers and cannot call the
shots as before. This time, it is the Korean giants
Samsung and LG, along with Seoul Semiconductor,
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who are calling the tune. With deep pockets, they are
able to absorb the increased MO costs and now appear
to be favored by suppliers of critical materials.

Such a position does of course raise the possibility of
additional competition at the MO level. After all, the
need for materials continues long after the MOCVD
reactors have been shipped and installed, and there is
an opportunity for long-term growth. But MOs are
notoriously hazardous products and entering this spe-
cialist market is not a decision to be taken lightly. As a
result, LED epiwafer manufacturers will likely have to
take the increased MO prices on board until suppliers
are able to scale up their production facilities.

The LCD TV boom is also now impacting sapphire wafer
suppliers, with a shortage likely in second-half 2010.
In Asia, prices have already risen 20% and, although
sapphire producers aim to add crystal growth equipment,
much of this extra capacity will not come on stream for
many months. With LED producers increasingly looking
to larger-diameter wafers, the shortage is likely to
extend across all sapphire wafer sizes.

Clearly there will be some short-term pain, likely for
the next 12 months, to go with the record gains, and
materials supply constraints will limit LED market growth
in 2010. But the extra capacity will ultimately provide
greater economies of scale, just as extra competition
among equipment suppliers will deliver performance
improvements to impact LED vyields in a positive way.

These trends will be crucial to cutting the cost of high-
performance LED production to a level that pushes the
cost per lumen figure for solid-state lighting significantly
lower. The LED industry is embarking on a 2-3 year
period of rapid growth and faces a new set of challenges
as outlined above. When it emerges from that period,
solid-state lighting will quickly provide the next cycle of
investment among what is likely to be a more diverse
range of device, equipment and materials companies. =

Michael Hatcher is an Associate Analyst with the market
research and consultancy company Strategy Analytics.
E-mail: mhatcher@strategyanalytics.com
www.strategyanalytics.com

semiconductorToDAY Compounds& AdvancedSilicon » Vol. 5 « Issue 3 « April/May 2010



