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Abstract

This paper presents a method for reducing the insertion loss of a 1x8 arrayed waveguide
grating (AWG) de-multiplexer. Furthermore, the size of the AWG remains half of that of a
traditional AWG. The method involves patterning a transmission star coupler (TSC) into the free
propagation region 1 (FPR1). The original refractive index of the patterning process for the FPR1 is
1.455, and through simulation, we found the optimal value of the refractive index of the TSC is
1.460. The role of the TSC is to control the direction and area in which the optical beams travel
so as to maximize the amount of light through the arrayed waveguides. We also widen each of
the arrayed waveguides from 6 to 8 um in order to reduce the gaps between adjacent
waveguides. Through these improvements, we are able to decrease the insertion loss from 1.79
to 1.52 dB while keeping the size of the AWG as small as in our previous work. The reduction in
the insertion loss is due to the increase in the intensity of the optical signal output. However, the
crosstalk is increased because the narrowed optical beam inside FPR1 causes the light
transmitting in fewer waveguides in the arrayed waveguides than usual. Consequently, the
interference of light at the free propagation region 2 (FPR2) is incomplete, and then the higher

amount of light from each output waveguides leaks to the adjacent output waveguides.

Keywords: arrayed waveguide grating; transmission star couplers; insertion loss
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ArAnuduuasggnazanandordyidwnmiy

=

1.462 FeAANMUTULAIFIAVRIVNNT ANy

Y

A15199 2 1A NNUIIUNTUN AR THANLN
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a i v ) v °
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APuTRNYee TSC | 1.455 | 1.456
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anasannsdiilaldifiunnuniiewes wavesuide
91n¥ade 3.1 FaflAdnsindu 1.58 dB waziile
WansautudIuvesan crosstalk vasgunsal wuin
dleAauniieves waveguide Lﬁm‘ﬁumﬂ 6
auie 10 Wulasiuns azdawaliian crosstalk fien
gu3es q lnoguil 8 uanangAnssuvesuasi
Wiunenelugunal AWG Tunsdifimuniiaues
waveguide Tuusian arrayed waveguide 18u 10
lulasiuns ngunuiuauianisagyieuniyly
waveguide usagLdu i%mﬁg&Lﬁﬂ coupling loss
531118 waveguide TuusngsUangrasuiiou
arrayed  waveguides  AsufisusLie FPR 2
\{l991nvuIAves waveguide wiaziduiiAunn
AUl wagdeinli waveguide usagiduitnunda
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