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Abstract A novel arrayed-waveguide grating (AWG) based on unbent waveguides is analyzed. The arrayed
waveguides are replaced by unbent waveguides and two graded-index planar waveguides (GISLAB) are used as input
and output planar waveguides, respectively. This design can decrease the size of the coarse wavelength division
multiplexing (CWDM) effectively. A mathematical model of the AWG is established based on the theory of Fourier
optics and wave optics, with reasonable parameters considering every factor. The novel arrayed waveguide grating
with asymmetric focal lengths of GISLABs is discussed, whose background noise is degraded by 20 dB with respect to
the symmetrical structure, and which will widen spectral width. The method of reducing the size further with a

reflector and the property of the routing is designed.
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Fig. 1 Structure of the novel AWG
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Fig. 2 Response of the novel asymmetric

AWG in CWDM
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Table 1 Parameters of a novel asymmetric

AWG in CWDM

Parameter Value
Central wavelength A,/nm 1550
Effective index of the arrayed
) ) 1.453
Waveguldes written once n;
Effective index of the arrayed
, . e 1. 46753
wavcguldcs written twice 7,
Spacing of AWs d,/pum 18
Spacing of OWs d,/pm 23

Focal length of the GISLABI waveguide f)/pm 1850
Focal length of the GISLAB2 waveguide f,/pm 2586

Number of AWs N 31
Half of width of IWs a/pm 7
Width of OWs w,/pm 10
Diffraction order m 8
Width of AWs w,/pm 10
Number of output channels N, 8

Length difference between 121
two neighboring AWs AL/pm '
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Table 2 Parameters of the novel one-sided AWG

Parameter Value
Central wavelength A, /nm 1630
Effective index of the arrayed

, . 1. 453
waveguides written once n,
Effective index of the arrayed
_ . o 1. 46753
Waveguldes written twice n,
Spacing of AWs d,/pm 18
Spacing of OWs d,/pm 25
Focal length of the GISLAB waveguide f/pm 2586
Number of AWs N 31
Half of width of IWs a/pm 7
Width of OWs w,/pm 10
Diffraction order m 8
Width of AWs w,/pm 10
Number of output channels N, 8
Length difference between two
12. 4

neighboring AWs AL/pm
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Fig. 5 Port distribution of the novel reflective AWG

Intensity /dB

|
i

‘M‘

’l.'/\\‘iieﬁr‘"\!” il
gl

TN
I )
1.54 1.58 1.62
Wavelength /um
&l 6 7 7 i S =X B 5 0 S oG A T T CWDM. g 43 3% 14
Fig. 6 Response of the novel reflective AWG in CWDM
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