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InP-AWG  Ridge Phase FaAZEE  =WFe ¥R fEAIFHE =RFe A FrAZdE  EuEe] A
factor (um) (Lm) (Um)
10 3.21009 0.017 3.20996 0.008 3.20992 0.005
20 3.21033 0.033 3.21008 0.016 3.21 0.01
30 3.21058 0.05 3.2102 0.024 3.21008 0.016
40 3.21083 0.068 3.21033 0.033 3.21016 0.021
50 321107 0.086 321045 0.041 3.21024 0.027
60 321132 0.104 3.21057 0.05 3.21033 0.033
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40 1.45085 0.782 1.45035 0.361 1.45019 0.237
50 1.45109 1.01 1.45048 0.46 1.45027 0.297
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As the waveguide width and the radius of curvature get smaller for the effort of monolithic fabrication of integrated photonic
devices, the waveguide characteristics change significantly according to the change of the waveguide width or the radius of
curvature. Especially, variation of the waveguide width due to fabrication process errors induces a phase error for each waveguide
from the change of the propagation constant. Therefore, it is important to quantify these variation effects on the device
characteristics for the design and fabrication of highly integrated photonic devices. Here, we analyze four different types of
waveguides to get general characteristics in propagation constant change by utilizing the effective index method and the analytic
solution method. Furthermore, the output characteristics of two AWG(Arrayed Waveguide Grating) devices are simulated by a
highly-functional computer code. The simulated results have been found to be similar to the realistic device characteristics. The
required fabrication error limit for the ridge-type InP-AWG device should be smaller than 0.02 um to get better channel crosstalk
than —25 dB, while the required fabrication error limit for rib-type silica-AWG devices may be allowed up to 0.1 pm to obtain

better crosstalk than —30 dB.



