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Abstract: As the small scale model optical system for a projected objective of lithography has so many
optical elements, it is impossible to use a traditional method that each compensator only compensates
the corresponding misalignment. Therefore, this paper proposes a sensitive matrix to solve this prob-
lem. Firstly, the internal relations between the decenter disalignments and the tip/tilt ones were
found out based on a sensitive matrix to reduce the range of selection compensators. Then, according
to the analysis of the disalignment sensitivity, a method for selecting system compensators was pro-
posed. With the method, only selected four compensators could allow the imaging quality of compen-
sated optical system to achieve the design index and the alignment difficulty to be reduced. Finally,
the macro command modes were proposed to complete the massive simulation calculation to prove the
correctness of the sensitive analysis. After the original assembling, a pre-aligning procedure of opti-
cal system was achieved to ensure the feasibility of the aligning scheme. The test results show that

the wave front errors (RMS) have reduced to 25. 9 nm from 50. 9 nm after compensation, which is
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better than the requirements of qualifications. The results prove that the proposed methods are right

and effective.

Key words: projected objective;complex system alignment; compensator selection; sensitivity matrix;

macro command mode
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Fig. 1 Optical system of small scale projected objective
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Tab. 1 Qualifications of small scale projected objective
Qualific- Wave Focal Image Index Total Design wave front Expect wave front
ations  length/nm length/nm NA length/mm  error (RMS)/nm error (RMS)/nm
Values 632.8 30 0.5 1.457 021 220 10 40
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Tab. 2 Tolerance distribution of optical system

Index Wavefront Radius Thickness Wedge Decenter Tip/Tilt
Tolerances

error error error error error error error
Max values 5X107° 0. 1x (PV) 0.2 mm 0.1 mm 25" 0.02 mm 60"
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Tab. 3 Misalignment ordering according to sensivities
Order Aberration
Misalignment

number variation
1 DLT 7 # &.Image Zy ;0. 085X
2 DSX 3= Z;:0. 080X
3 DSY 2#, DSY 3# Zs:0.075A
4 DSX 2 # Z;:0. 070X
_ DSY 1# Z5:0.050A
7 DSX 6 = Z; :0. 0501
6 DLT 1# Zy:0. 045X
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