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reflectance R on the surface.
Taking the case of incidence angle θ, we obtain the fol-

lowing expression of transmission characteristics of the
etalon filter in air 8):

where δ is the phase delay given by

Figure 4 shows the sample characteristics of an etalon
filter. It has periodic characteristics similar to a sine wave.
We can obtain any amplitude of transmission characteris-
tics by optimizing reflectance R and any phase by optimiz-
ing thickness d. As shown in Figure 4 by changing the
incidence angle θ
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Figure 7 shows a sample design of an etalon-type gain-
flattening filter with four etalon filters. In this figure, the tar-
get profile is loss-wavelength characteristics with offset. In
this case, offset is 0.8 dB, and the error deviation between
target and design characteristics is 0.2 dB. The error devi-
ation mainly depends on the number of etalon filters and
the offset. Figure 8 shows the relationship between offset
and error deviation with the number of etalon filters as
parameter. In this figure, using nonlinear fitting method
with fixed offset we can get the error deviations. The error
deviation is less when the offset and the number of etalon
filters are increased. In this case, minimum error deviation
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4.2 Attachment of Etalon Filters into the Optical Path
In order to realize amplitude and phase of each designed
etalon filter, it is necessary to control the thickness and
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5. RELIABILITY TEST

In order to make sure of the reliability of the gain-flattening
filter for optical passive components, reliability tests such
as damp test, vibration test, impact test, low temperature
test, and heat cycle test were carried out. Table 1 shows
results of reliability tests. In every test, changes of error
are less than 0.2 dB, so it is confirmed that etalon-type
gain-flattening filter performs satisfactorily. 


