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Support for “high spatial frequencies”

[57] ABSTRACT

The present invention extends the available spatial fre-
quency content of an image through the use of a method and
apparatus for combining nonlinear functions of intensity to
form three dimensional patterns with spatial frequencies that
are not present in either of the individual exposures and that
are beyond 2/3 in all three spatial directions. The resulting
pattern has spatial frequency content beyond the limits set
by optical propagation of spatial frequencies limited 1o 2/

(c.g. pitch reduction from ~/2 to at least ~3/4). The
extension of spatial frequencies preferably extends the use
of currently existing photolithography capabilities, thereby
resulting in a significant economic impact. Multiplying the
spatial frequency of lithographically defined structures suit-
ably allows for substantial improvements in, inter alia,
crystal growth, quantum structure growth and fabrication,
flux pinning sites for high-T,. superconductors, form bire-
fringent materials, reflective optical coatings, photonic
bandgap, electronics, optical/magnetic storage media, arrays
of field emitters, DRAM (Dynamic Random Access
Memory) capacitors and in other applications requiring large
areas of nm-scale features.

32 Claims, 19 Drawing Sheets
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