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Two-mirror system design study of reduced projection
optics for EUV Lithography
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the Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China )

Abstract: To study the two-mirror reduced projection optics for Extreme Ultraviolet Lithography (EUVL),
Schwarzschild design form and flat field design form were investigated. An analytic design method for flat field design
form was employed. Formulas were set up based on the theory of reflective optics with finite object. The initial design of
the two-mirror system free of third order spherical aberration, coma, astigmatism and field curvature were determined.
Systems were optimized taking special requirements of EUVL into account. Finally, according to analytic solution, two
flat-field imaging systems were designed. It is applied to unobstructed scanning system with 70nm spatial resolution and
microfield exposure system for 32nm node. Analysis of design results suggests that the latter can satisfy rigid performance
specification of EUVL application.
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Table I  Structural parameter of ring-field system Table 2 Aspheric coefficient of ring-field system
Reduction Object R d R Total Conic 2nd 4th
ratio distance l ’ length R 8.565 135 -0.000 009 1.202 094E-009
5:1 783.00  598.70  -500.34  601.181  800.97 R, 0.104 351 -0.000 001 -1.037 59E-011
cr’ 2 i e
Z= +o,r +o,r +a.r (10)
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Fig.1 Systematic structure of ring-field system Fig.2 Field curvature, distortion

Fig.3 Square wave MTF cure of ring-field system
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Table 3 Structural parameter of rectangle-field system Table 4  Aspheric coefficient of rectangle -field system
Reduction Object R d R Total Conic 4th 6th
. . 1 2
ratio distance length R 9.096720 1.189 393E-008  -9.651 88E-014
5:1 342.66 26224  -218.57 262.98 350.66 R, 0.112227 -1.398 39E-010 -7.312 22E-016
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