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Constant-temperature water jacket is an important part of the lithographic lens working environment
controlling system. A small-scale water jacket model is designed to research the key parameters and properties of
of the inside barrel of the three-mirror optical-mechanical system can be controlled within (224+0.01) C. The wave
testing

OCIS codes

constant-temperature water jacket. The constant-temperature water controlling system provides deionized water
aberration is restored to 10.12 nm after thermal aberration, which is almost equal to the status of the assembled and

within £0.001 C to it, and the key parameters of small-scale water jacket is obtained by comparing the variation of

three-mirror optical-mechanical system temperature and thermal aberration. The experimental data shows that when

el

— .

the thermal disturbance is introduced and the temperature of the environment is 22.06~22.16 °C, the temperature

adjusted system. It shows that the structure of the water jacket can satisfy the demand of the temperature controlling for

the projection lens. The equal proportion constant-temperature water jacket can be designed based on it.
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Fig. 1 Structure diagram of the small-scale water jacket for lithography lens
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Fig. 2 Structure of the three-mirror optical-mechanical system. (a) Three-mirror optical-mechanical system;

(b) three-mirror optical-mechanical system and assembly of water jacket
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Fig. 3 Components of the small-scale constant-temperature water jacket for test.

(a) Small-scale constant-temperature water jacket; (b) small-scale constant-temperature water jacket and the fixtures
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Fig. 5 Locations of the temperature sensors. (a) Heating sheets and sensors of lens group 1; (b) heating sheets and

sensors of lens group 2; (c¢) heating sheets and sensors of lens group 3; (d) temperature sensors of water jacket and barrel
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Fig. 6 Thermal aberrations under different heating voltages. (a) 1 V; (b) 2 V; (¢) 3V
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Fig. 7 Variation tendency of the system wave aberration with the heating voltage of 2 V
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Fig. 8 Temperature variation tendency of different parts of the water jacket. (a) Up-water jacket; (b) down-water jacket
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Fig. 9 Compensation of the constant-temperature water jacket to the inner environment of simulative lens.

(a) Tendency of the environment temperature; (b) tendency of the temperature of the inside barrel
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