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Design of Antireflection Coationgs on the Facets of a
Multilayered Structure Waveguide Device
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ABSTRACT

We present the results for the design of antireflection (AR) coatings on facets of a muitilayered structure wave-
guide device. The method, whose results agree very well with the results of the rigorous method in the case of «

symmetric three layer structure device, is extended for the dcsign of AR coalings on the facets of a mullilaycrcd
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tended method is obtained from the transfer matrix method. The virtual four layered structure method (VFLM) is

proposed to reduce the time for the design of AR coatings because the time for the design of AR coatings using the

cxtended method increases as the number of layers increases. The optimum coaling parameters and tolerance maps

for two different six layered waveguide devices in Ref. [9] and [10] are obtained using the extended method and the

VFLM, and for the three different cases approximated as three layered waveguide devices to compare the results of

each case. The results of the VFLM are similar to those of the extended method compared to those of the three

layered structure waveguide. The main reason for the above results is that the field profile in the device calculated

using the VFLM is similar to that calculated using the extended method compared to that for three layered struc-

ture waveguide. We conclude that the extended method or VFLM should be used for the design of AR coatings on

facets of a device required for the facet reflectivity less than 1077 such as a semiconductor optical amplifier.
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Fig. 1 Transverse cross section of a mulblayerd structure wa-

veguide.
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Fig. 2 Schematie diagram of a six layered structure waveguide

device showing the thickness and indices at 1.55um

of layers in Ref. [9]
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Table 2. Optimum coating parameters for the facet of the
device shown in Fig. 2 (TM mode).
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Table 3. Relflectivity calculated using the multilayered stru-
cture method for the values of optimum coaling

parameters obtained from each method.
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Fig. 4 Tolerance map obtlained from the multilayered struc-

ture mcethod for the fabrication of antiretlection

coatings on the facet of the device shown in Fig, 2.
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Table 4. Optimum coating parameters for the facet of the
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Table 6. Relflectivity calculated using the multilayered stru-
cture method for the values of optimum coaling

parameters obtained from each method.
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