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So what do fusion technology, physical vapor deposition and EUV
lithography have in common? The answer is, “plasma-material in-
teractions” (PMI) and in particular, sputtering. The key to a fusion
energy device delivering energy is getting out the heat without
destroying the walls. Afterall you are putting the sun in a metal
can and should expect a similar heat flux! How that plasma inter-
acts with the surfaces is paramount. We developed a way to use
flowing molten lithium as the plasma facing component. To create
thin films for microelectronics, magnetron sputtering is the most
common form of physical vapor deposition. We developed a new
system for magnetron sputtering which reverses the potential on
the target allowing detailed control of the ion energy reaching the
material to be coated. Finally, in EUV lithography the primary fac-
tor limiting the power is “tin management”. To make 13.5 nm EUV
light, 30-um-diameter molten Sn droplets are hit by a laser at up
to 80,000 times per second. The Sn vaporizes and becomes a
dense warm plasma which emits EUV light. The tin ends up every-
where including on the Bragg-reflector mirrors. Removing the tin
without damaging the mirrors is a delicate balance of PMI. We
developed surface-wave-plasma sources which produce hydro-
gen radicals and a locally higher ion density which turns the Sn to
SnHa which is pumped away. This talk will hit the highlights in each
of these areas and show how they are all being used in industry.
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