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(Reverse Design of Photomask for Optimum Fidelity in
Optical Lithography)
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Abstract

The optical lithography with an ArF excimer laser as a light source is expected to be used in
the mass production of giga-bit DRAMs which require less than 0.2 #m minimum feature size. In
this case, the distortion of a patterned image becomes very severe, since the lithography process is
performed at the resolution limit. Traditionally, the photomask pattern was designed and revised
with trial-and~-error methods, such as repeated execution of process simulators or actual process
experiments which require time and effort. This paper describes a program which automatically
finds an optimal mask pattern. The program divides the mask plane into cells with same sizes,
chooses a cell randomly, changes the transparent/opaque property of the cell, and eventually
generates a mask pattern which produces required image pattern. The program was applied to real
DRAM cell patterns to produce mask patterns which generates image patterns closer to object

images than original mask patterns.
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Fig. 1. A Schematic diagram of optical litho-
graphy system.
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user input
lithography parameters.
illumination method;
mask pattern;
determine the symmetry of mask pattern;
divide mask plane by N cells c(.);
k=0:
calculate merit function fmerit0;
loop
select random cell c(i);
if c(i) is opaque
c(i) is transparent;
else
cli) is opaque;
if symmetry
filp symmetric cells,
calculate fmeritk+1;
if fmeritk+] < fmeritk
keep change;
else
undo flip;
k=k+1;
until no improvement for K selections;
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Fig. 3. Algorithm for photomask reverse design.
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