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Abstract: For the collapse and adhesion of photoresist with nano-structures due to the surface tension
of deionized water in electron beam lithography, a drying method based on microwave heating is
proposed to improve the quality of the photoresist with nano-structures. The method makes use of the
microwave penetrate the photoresist to heat the water stored between resist patterns directly, and the

water will evaporate with absorbing energy of microwave. Thus the collapse and adhesion of the

I #5 B #3:2014-06-05; 81T HH#A:2014-07-13.
HETH: BFAHERLTRBT H (No. 2009Z2X02037—007) ; E %K 973 & 5 KL REAF 5T % B 11 R1 % By B (No.
2006CB932600) 5 [ 5% F #A R} 2% 5L 4 BT B 151 H (No. 61078060)



150 e KE TR

5 23 &

photoresist with nano-structures can be avoided. The proposed method is used for drying photoresist

lines with a height of 260 nm, width of 16 nm and photoresist pillars with the diameter of 20 nm in

electron beam lithography and development. The results show that the lines and the array containing

of 15 625 pillars are no collapse and adhesion, which demonstrates that the microwave with an

alternating electric field can reduce the sizes of water clusters and the tension of deionized water

dramatically.
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Fig.1 Collapse and adhesion caused by surface tension of

water
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Fig. 2 Drying results of electromagnetic wave
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Fig. 3 Schematic diagram of line collapse
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(a) Schematic diagram of pillars adhesion
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Fig. 4 Adhesion of pillars and force analysis
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Fig. 5 Effect of electromagnetic waves with different fre-

quencies on water molecules with different motions
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Tab.1 Comparison of patterns with high aspect ratios fabricated by different methods
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Fig. 6  Schematic diagram of deionized water in resist

lines heated by electromagnetic wave
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