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Abstract: In consideration of the repetitive disturbance, time lag and a larger time constant in a tem-
perature control system for the projection lens, a temperature control experimental platform of projec-
tion lens was built. The structures, data preprocessing method and modeling algorithm for the experi-
mental platform were researched., and a high precision temperature response model was established.
Firstly, Taking into account the request of a lithographic machine for stringent vibration and cleanli-
ness, the long-distance range cascade water cooling control system was designed. Then, the step re-
sponse experiment of projection lens on the temperature was carried on, and the temperature response
transfer function of projection lens was established with the two-point method (coarse model). Fur-

thermore, pseudo random input signal was designed on the basis of the transfer function, and the in-
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put and output data were preprocessed by using the piecewise linear method. Finally, the iteration

least square algorithm was designed to obtain the ARMAX temperature response model of projection lens.

The temperature control experiment based on the model show that the temperature stability of the projection

lens achieves £0. 001 °C in environment temperature with a fluctuation amplitudes up to 0.6 ‘C and thermal

disturbance of 3 W, which meets the requirements of projection lens of lithography for ultra-high-precision

temperature control.

Key words: projection lens; thermed disturbance; pseudo-random signal; system identification; tem-

perature control
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Fig.1 Block diagram of projection lens temperature

control system
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Fig. 2 Step response curve of projection lens temperature
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Fig. 3 Experimental data curves of pseudo-random signals
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Fig. 7 Temperature response curve of projection lens
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