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Ultra-thin and flat filter chip is developed for optical multiplexer and demulti-plexer. The
multilayer films are formed by ion-assisted deposition on the surface of glass substrate, and then
removed from the substrate. Each layer of them needs to have same direction and nearly equal
strength of internal stress. As a filter chip, the filter have high stability for optical property

and its thickness is about 13 um.
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Fig.1 Schematic diagram for an approximate
calculation of Stoney’s equality.
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Fig. 2 Stability of dielectric films as a function
of Oz ion current density. It was measured by
wavelength shift at 550 nm for humidity change
from 0% RH to 94% RH. Solid line is SiOs,
dashed line is TiOz, doted line is ZrO: and
dot-dashed line is Ta20s.
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Fig. 3 Internal stress of dielectric films as a
function of O ion current density. Solid line is
SiOz, dashed line is TiOsz doted line is ZrO:
and dot-dashed line is Taz0s.
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Fig. 4 SEM micrograph of a multi-layer in-
terference filter chip. Edge of multi-layer inter-
ference filter chip was prepared with ion
irradiation at 300°C.
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Table 1 Optical property of filter chip.

Wavelength Transmission loss
1.31 gm 0.15dB
1.51 ym 44 dB
1.55 pum 50dB
1.59 pum 50 dB
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Fig. 5 Measured spectral tramsmittance of
multi-layer interference filter. The films were
deposited onto substrates at 300°C with ion
irradiation of the growing films. The wave
length shift between measurements in 0%RH
(solid line) and in 94%RH (dashed line) is 2nm.
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