:Metal marks with straight edges for EB lithography
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1. B % (Summary)
Recent techniques with EB lithography allow us

to fabricate micro and nano electro mechanical
devices. It is a good demonstration for us to show
that our CRESTEC high resolution EB machine is
a powerful tool for making such devices. By use of
the metal in AIST, we

demonstrate the metal mark fabrication with the

deposition systems

smallest line edge roughness.
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Square patterns are exposed by our EB
lithography machine, CABL-9000C whose scanning
modules are much more stable than before by
updating the internal circuit. Metal mark patterns
are formed on the wafer surface by metal film
deposition and subsequent lift off process. The
wafer 1s cut into pieces by using Dicing Saw
machine. In order to make the structure edges

shaper, we sometimes dry-etch the surface by RIE.

3. fEFLE %% (Results and Discussion)
SEM micrographs of fabricated metal marks are

shown in Fig. 1. Al metal mark (Left) is fabricated

by vacuum evaporator with resistive-heating at our
company and Au metal mark (Right) is fabricated
by EB gun evaporator at AIST. The device on right

panel shows sharper edge than the device on left.
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We find the typical edge roughness +/-10nm at most,
which is almost so small as the resist resolution. We
consider that the main reason of this improvement
is due to the well-controlled evaporation rate. In
conclusion, we have the edges of metal marks much
sharper than before. We thank for helps in Nano
Processing Facility at AIST.
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Fig. 1. SEM micrographs of metal marks. The solid
lines crossing the centers of photographs show the
current magnitude (arb. unit). Left) Al metal mark.
Right) Au metal mark. The line edge roughness is
improved on the right figure, because of the precise

tuning system of metal evaporation rate.
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