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RESEARCH AND DESIGN ON THE COMBINED OBJECTIVE
LENSES FOR ELECTRON BEAM LITHOGRAPHY SYSTEMS
Xia Shanhong Zhu Xieqing

(Institute of Elecironics, Academia Simica, Beijing)

Abstraet  Based on the synthetic study of the previous magnetic combined objective lenses,
such as MOL (moving objective lens), VAL (variable axis lens), SOL (swinging objective
lens) etc., the general theory of combined objective lenses is approached, and a set of general
formulas is presented. A new combined objective lens called” Bent Objective Len” (BOL) is
proposed for improving the optical properties in electron beam systems. Using the analytical
functions of the magnetic lens field and electron ray, the aberration analysis of the BOL sy-
stem is performed, and a practical BOL system is also designed. The numerically computa-
tional results indicate that this system offers extremely small coma and transverse chromatic
aberrations. At the corner of a 5X5mm? deflection field with a 5 mrad aperture angle and
0.0001 beam voltage ripple, the beam blur caused by coma is 0.005um nad the transverse
chromatic aberration is 0.001 pm.

Key words Electron optics; Combined objective lens; Electron beam lithography system;

Aberration



