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Abstract: On the basis of dual ion beam sputtering physical deposition method, a Linear Variable
Filter (LVF) with a high transmittance and a high dispersion coefficient was fabricated by correction
of linear gradual deposition rates. To get good quality, the linear varying trends of the two materials
was matched to reduce their mismatch in film thickness correction processing. The spectral data of the
LLVF were obtained by the small spot method and the surface morphology and microstructure of the
LVF were observed by a Scanning Electron Microscope (SEM). Tested results show that an all-
dielectric LVF with an operating range of 650-1 050 nm is obtained. In the range of 20 mm length, the
center wavelength transmitted through LVF exhibits an excellent linear dependence (20 nm/mm),
and the linearity error is within 5 nm along the direction of the wedge. The measured results indicate

that the transmittance of the center wavelength is higher than 85%, and out-of-band transmittance is
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less than 0.1%. The LVF has good spectral characteristics and stability, thus can satis{y the system

requirements for miniaturization,integration and stabilization.

Key words: Linear Variable Filter (LVF) ; dual ion beam sputtering; dispersion; transmittance; film

thickness correction
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Fig. 1 Design spectrum of band pass filter
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Fig. 2 Dual ion beam sputtering systerm
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Tab.1 Mask revised data of Linear Variable Filter(LVF)
KHEE do/nm di/nm di/nm 6,/C) 6/
1 1239 633 633 90 90.0
2 1 241 636 640 90 89.4
3 1 241 639 650 90 88. 4
4 1239 641 750 90 73.6
5 1237 644 850 90 58.7
6 1232 645 950 90 43.2
7 1227 647 1 050 90 27.5
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Fig. 3 Linear change rates of thicknesses of two materials
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Fig. 4 Film thickness mismatching errors at sample positions
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Fig. 6 Spectra of different sample spots
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Fig. 7 Measured transmittance spectra
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Fig. 8 Linear errors of center wavelengths
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Fig. 9 SEM images of film cross-sections
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