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performance of lithographic projection lens degrade

Thermal aberrations caused by absorption of laser energy are the key factors that make the image

Compensation of thermal aberrations is inevitable

compensation method is effective and feasible
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compensation method of wavefront aberrations by controllable heating of a lens using film heater matrix is presented

For the refractive index of glass changes with temperature, heating on the periphery of a lens will produce a
controlled wavefront change that can compensate for the system s thermal aberrations
=]

-
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! The feasibility of the
compensation method is validated by compensating the wavefront of a plate lens. The results show that the wavefront
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of lens changes from 12.52 nm root mean square (RMS) to 2.95 nm (RMS) after compensation, indicating that the
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Fig. 1 Prototype of the compensation method
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Fig. 2 Setup of the experimental system. (a) Electric
film heater matrix; (b) plate lens with heater

matrix attached; (c¢) wavefront test system
Zygo T AL L A8 i I 35 A A o S AT 12
Wo s AR 38 21 A2 2 PR U B 69 3 S T
L WL Hy i 5B 35 S TR w = W —
W o D5 B43 BT 14 J7 16 ik 7 i) 5 2% SCHRES .
3.1 ZHMMRER
Xf 3 AN X3 0 HEAT A I I
PR By B 2 0. 005 W Ry 2B B M 0. 005 W & 28
THE 0.095 WL B4 MK 58 7 7645 A T2 A 1% 5
T 2S5 AT 22 Ak, AR AT Y SE B 25 R AN 3 P
B3 o m] A HY A A A T £ 5 i) (e B 46
P D DR o 35 5 114 90 A2 A 5 A A 22 4T 98

LML R.
12 _
Y=116.212-05186,  *regionl
10 »
Y=121.462-0.0569, G+ wregion2
g8 i
£ 6 " Y=101.67x~ sregion3
wn < x - 5441
2 A B tinear fitting of
= i regionl
9 7 7.t —linear fitting of
PY Zaai region2
o€ - —linear fitting of
0 002 004 006 008 0.10 region3
Heating power /W

&3 i AR Ak 5 A T 3R A M O R R
Fig. 3 Test of linear relationship between the input

power and the wavefront change
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