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Fig. 1 Schematic diagram of an AWG
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Fig. 2 The principle diagram of the slab waveguide
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Table 1 The designing parameters of arrayed-

waveguide grating

Effective index of slab waveguide 7, 1. 467
Effective index of array waveguides n, 1. 465
Wavelength spacing AA /nm 0.8
Pitch of adjacent waveguides d /um 17.4
Width of waveguide wy,/pum 6
Mode field radius w,/pm 4
Far field half angle ¢ /rad 0. 0755
Diffraction order m 164
Number of channels 7., 8
Free spectral range Fysg/nm 9.45
Length increment of array waveguide A/ /pm | 173.511
Focal length of slab waveguide R /pm 3364.7
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Fig.3 The output optical field diagram adopting the

method to reduce the diffraction loss
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Fig. 4 The output optical field diagram without adopting

the method to reduce the diffraction loss
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Theoretical Analysis of Arrayed-Waveguide Grating As a Linear System
and Its Optimal Structure Design
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of Science and Technology, Wuhan 430074)
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Abstract: The characteristic of arrayed-waveguide gratings is analyzed with the linear
systems theory and the optical grating equation is educed. A new method for calculating the
number of arrayed-waveguide is proposed in consideration of reducing the crosstalk and
gathering the radiating beam of light. This method is accurate and simple compared with the
method given in Ref. [1]. The reason of causing the diffraction loss is analyzed, and the
method to reduce the diffraction loss is introduced. As an example, 8 X 0. 8 nm AWG
multiplexer is designed with a center wavelength 1550 nm. The accuracy of this methods is
proved by numeric model calculation.

Key words: guiding wave optics; arrayed-waveguide; wavelength division multiplexing;
grating; diffraction



