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(a) Static temperature distribution: (b) Time dependences of tem—

perature in one heating & cooling period; (¢) T emperature distribution of modulating area in the horizontal direc—

tion: (d) T emperature distribution of modulating area in the vertical direction
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Fig. 3 Relation of temperature of modulating area

center versus Llime at different upper SiO2 thickness
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Table 2 Power consumptions at different thickness of

upper Si02 buried SiO:
BRI am |0 01 | 02 | 05 | 0.8 | 1 2 B PE/ pm 1 0.5 0.1
ke w 0.2500|0.2505|0. 2505| 0. 2515|0. 2530| 0. 2545| 0. 2605 e/ W 0. 251 0. 309 0.528
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Fig. 5  Simulation results at different electrode
thickness and length (a)Relation of temperature of
modulating area center versus time: (b) T emperature

distribution of modulating area in the horizontal di-

rection
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Table 3 Power consumptions at different size of electrode
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Fig. 6 Simulation results of structure | and the
modulating area with grooves (a)Relation of center
temperature versus time, where D is the distance
from waveguide center to groove; (b) Temperture
distribution of modulating area in the vertical direc—
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Analyses of Relations between Modulating Area Structure and
Switch Speed and Power Consumption of SOI Thermo-Optic
Switch Based on Finite Element Method

Liu Jingwei, Wang Xiaolong, Chen Shaowu and Yu Jinzhong

( Center of Optoelectronics Research and Development, [nstitute of Semiconductors,

The Chinese A cademy of Sciences, Beijing 100083, China)

Abstract: Two-dimensional finite element method is applied to simulate the temperature field of the modulating area. M ean—
while, switching time and power consumption are determined. The results show switches will exhibit faster switching speed
and lower power consumption if the thickness of upper cladding layer is reduced. The increase of buried SiO2 thickness or in-
troduction of grooves on both sides of modulating area will result in the decrease of power consumption, however, switching
time will increase. The change of electrode geometry size affects on switch characters weakly. Furthermore, if the switch is

fabricated with body silicon system, the speed of switching will reach to 5us, but the consumption will increase up to 0. 92W.
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