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Fig. 1  Diagram of Si0:/Si waveguide structure

with stress release groove
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Fig.2 Relation in dimension of stress—release groove to the mode index and the birefringence (a) Relation

in groove depth to the mode index and the birefringence (with groove width 6um): (b) Relation in groove half

width to the mode index and the birefringence (with groove depth 36um)
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Theoretical Analysis on Birefringence Compensation
in Silica Optical Waveguide on Silicon’

Deng Xiaoqing, Yang Qinging, Wang Hongjie, Hu Xiongwei and Wang Qiming

(R&D Center of Optoelectonics, Institute of Semiconductors, The Chinese Academy of Sciences. Beijing 100083, China)

Abstract: Two kinds of polarization compensation ways for silica waveguide on silicon are analyzed by finite element method.
It is shown that the polarization within silica waveguide can be compensated by making stress release grooves and adjusting
thermal expansion coefficient of overcladding layer. The stress release groove is applied to release a compress stress introduced
by a difference of thermal expansion coefficient between silica and silicon substrate, and to change the distribution of stress
around the core. But, when its depth is over a certain value, the groove will modify and release the polarization of waveguide.
In compensation with groove depth , rove width does a little. The adjusting of thermal coefficient of overcladding compensates

waveguide polarization, but that of undercladding layer or core layer has little effect.
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