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Table 2 Character istics of the Schwarzschild optics
Reduction rate Q 0956 W avelength 13nm
N umerical gperture Q2 obstruction rate Q 4
Focal length 23nm Distance 69 473nm
Object distance 231 533nm mage distance 126 461Imm
Convex mirror diameter 8 8nm, radiusof curvature 31 48nm
Concavemirror diameter 50 3nm, radiusof curvature 101 Imm
W avefront Q 007 A(A= 13nm)
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Fig 2 Calculated square'w ave modulation transfer

function for the Schw arzschild objective
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Fig3 Calculated reflectance of theM o/Si multilayer

oatings agpplied to the mirrors of Schwarzschild

objective Curves are shown for the central ray and the

two extrame ray passing the system
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Fig 4 Configuration of elanentary arrangement for

oft X-ray projection lithography
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Development of elenentary arranganent for
soft X-ray projection lithography

JN Chun-shui, WAN G Zhan-shan, CAO Jian-lin

(Changchun Institute o Optics, FineM echanics and P hysics,
Chinese A cadeny o Sciences, Changchun 130021, China)

Abstract: The prototype for soft X-ray projection lithography at 13nm w avelength is introduced It
includes a laser plasna ource, an ellipoidal condenser, a transnission mask, the Schw arzschild
objective, aw afer and the asciated vacuum apparatus The optical design isoptimized to achieve
snaller relution than Q 2um over a Q@ Imm dianeter mage field of view.
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