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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 multilayered structure wave-
guide device. The method, whose results agree very well with the results of the rigorous method in the case of u

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 rcason for the above results is that the ficld 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 thai 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. 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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T2 29 20 Bl A dRloe] HA iy stebiy
(TM M),
Table 2. Optimum coating parameters for the facet of the
device shown in Fig. 2 (TM mode).

AH s A H g He S el (em)
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vhE pa el o dh Aol rHghE oF A
t}. o2l gk Asf o] ol fi= Mol 4% e )8 vl
RN} 3E FERE RS A AS b }
P Fxeh FARSH] wtolgt Ayl

Py 35 PR P M A A —?—011 k¢!
A zy depiel ghEol diste gE e
& o] §-5hed AAFSE WEAL & 3 3o Wl

S
[ f'x

1y

o o

‘-)~

o
:1A

e ?101*‘ HA sy sbepebglel )

sho] Vb 3 o A e WALS

Table 3. Relflectivity calculated using the multilayered stru-
cture method for the values of optimum coaling

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

ture mcthod for the fabrication of antireflection

coatings on the facet of the deviee shown in Fig, 2.
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Table 4. Optimum coating parameters for the facet of the
device shown in Fig. 7 (TE mode).
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Table 5. Optimum coating parameters for the facet of the
device shown in Fig. 7 (TM mode).
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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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Fig. 8 Tolerance map obtained from the multilavered stric-
ture method for the fabrication of antireflection

coalings on the facet of the device shown in Fig. 7.
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Fig. 9 Tolerance map obtained from the virtual four layered

structure method for the fabrication of antireflection

cealings on the facet of the device shown in Fig 7.
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Fig. 10 Tolerance map obtained from the case (€7 assumed
as the three layer structure for the fabrication of
antirellection coatings on Lhe facet of the device

shown i Fig, 7.
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