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Silicon-on-Insulator Device Based on TCAD
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Abstract; The fully dielectric isolation structure of Silicon-on-Insulator ( SOI) devices improves their immunity to
single event effects,but also makes them more sensitive to total ionizing dose ( TID) effects. In order to evaluate the sensi-
tivity of SOI devices to TID effects,a simulation method based on TCAD ( Technology Computer Aided Design) was pro-
posed. By modeling the three-dimensional structure of SOI devices and using the TCAD built-in radiation model to simulate
the generation, transport and capture of radiation-induced charges in oxide layer,the effects of radiation-induced trap charges
in buried oxide (BOX) and shallow trench isolation ( STI) oxide on the electrical properties of SOI devices are evaluated
respectively. Based on this simulation technique,the effects of radiation bias,channel length,body doping concentration and
STI morphology on TID effect of SOI MOSFET were investigated. The simulation results show that higher body doping con-
centration ,smaller STI divot depth and steeper STI sidewall will be helpful to improve the TID hardness performance of SOI
devices.
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