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Fig.1 lon beam sputtering system for ML deposition
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Fig- 2 Measured ML period on the figured substrate
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Table 1 Multi-measured periods of one sample O«
. . B o
period( nm ) remaining error O% = L _ 0.0628

1 6. 8002 2 - 0.028 1 10
2 6. 8276 5 0.246 2 t

ta= 2.26
3 6. 7657 8 -0.3725 _

5Limx
4 6. 8048 8 0.018 3 Suink = = 1l = 2,26 > 0.0628
5 6. 8309 9 0.279 6 = 4+ 0. 01420nm
6 6. 7873 7 - 0.156 6
7 6. 8030 9 0.000 6 d= d=xbm = 68.0303 % 0.01420nm
8 6.8022 6 - 0.007 7 ; +0. 02nm
9 6. 7878 9 - 0.151 4 P "
z T
10 6. 8201 4 0.171 1 5 % e
Average 6. 8030 3 X X
X ,
1
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Period measuring and accuracy analyzing method

for soft X-ray optical system

LIU Yi-nan, M A Yueying, PEI Shu, HU Wei-bing, CAO Jiandin

(T he State K ey Laboratory of App lied Optics, Changchun Institute of Optics,
Fine M echanics and P hysics, Chinese Academy of Sciences, Changchun 130021, China)

Abstract: Recent advances in multilayer mirror technology meet many of the stringent demands of soft
X-+ay projection lithography (SXPL). T he maximum normal-incident reflectivity achieved to data, is
66% for Mo/Si multilayers at 13. 4 nm, which is sufficient to satisfy the X-+ay throughput
requirements of SXPL. These high-performance coatings must be deposited on figured optics with
layer-thickness error controledin  0.5% . Uniform multilayr coatings are required for SXPL imaging
optics, so maintaining the surface figure is critical to achieve diffractiondimited performance. In this
paper, the figured substrate is considered as small super polished planes on the figured curve. By
measuring the periods of multilayer on every small plane with small angle diffraction, the deposition
speed of the figured substrate can be obtained. For improving the accuracy, every multilayer is
measured repeatedly to wipe off the crude and systematic errors, acquire the best value, and cal culate

limiting error.
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