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Abstract To obtain the relationship between the absorptances of thin-film materials and the incoming ultraviolet
laser energy density, it is better to establish a standard measurement method. The principle and measurement
process of laser calorimetry is introduced, the dose depending effect, nonlinear absorption, and unrecoverable
absorption phenomenon that might influence the measurement results are analyzed, a method based on the laser
calorimetry is proposed, which is used to measure the absorptance of fluoride coatings that can be used in 193 nm
ultraviolet photolithography systems, and experiments. According to the new proposed method, the dose depending
effect, the corresponding laser energy density while the unrecoverable absorption phenomenon appears when the
fused silica substrates are irradiated by 193 nm laser are measured; the relationship between absorptances of
substrates and the laser energy density are calculated. After that, two substrates are coated with LaF; and MgF,
separately by boat evaporation; the relationships between absorptances of the coated samples and laser energy density
are measured. By the comparison of absorptances before and after coating, the relationships of the two thin-film
materials between absorptances and laser energy densities are calculated, and the absorptances of LaF; and MgF, in
actual working condition are figured out, also the relationship between deposited temperature and absorptance,

i B HA: 2014-02-27; Y EIME B TR HEA: 2014-04-11
HEE&WHE: EEEAPHLL I 02 %8 (20092X02205)
EE® v B R 1988, %, Wl L A5 A, 2 N F IR SR A6 W ROy T W58 . E-mail: zhaolhappy@163. com
SUE A KB 979 I A BIWESE 61 . 3 8 S oA R R T O
E-mail: lichaod@aliyun. comGE{ZEE R )

0807001-1



i &

# ot

roughness, waviness of LaF; is obtained. The experimental results confirm the feasibility of the proposed method,

which help to improve the imaging quality and prolong the working life of the objective system that can be used in the

photolithography system.
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