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Abstract In the high resolution optical lithography technology, illumination pupil shaping is employed to enhance
the lithography resolution and achieve high imaging performance by using various illumination modes according to
different mask structures. In this paper, three approaches of pupil shaping techniques based on diffractive optical
element (DOE), micro lens array (MLA) and micro mirror array (MMA) are summarized. The principles, design
and manufacturing methods are concluded.
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Table 1 Performance comparison of three different beam shaping technologies

Illumination Far-field Polarization Sensitivity to . Manufacturing
7 modes non-uniformity maintenance incident beam Cost process
DOE <94% " Arbitary <5% Unable Sensitive High Mature
MLA <95% Limited <0.5% Able Insensitive Very high Complex
MMA ~99% Arbitary <0.5% Able Insensitive Very high Complex

* 7y is the represents energy efficiency; ** 16-step DOE.
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