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基于 VDMOS 结构参数的 TCAD 仿真

摘    要

目前，我国的 VDMOS 器件在研发方面获得了较大的进步，但就生产工艺而言，依旧

不是很成熟，还存在较大的发展空间。同时，国外的 VDMOS 功率器件因为其优异的制造

性能和独立的知识产权这两大优势而拥有了较多的市场空间。所以，就研发工艺流程和工

艺控制这两方面而言，对国内 VDMOS器件的发展有非常重大的现实意义。

本次毕业设计的研究对象是国外的一种极具代表性的 VDMOS 器件（其阈值电压等于

3.2V，击穿电压等于 500V）。通过对 VDMOS器件进行分析，基于从 VDMOS器件中提取出来

的结构参数，运用 Silvaco 软件的 ATHENA 模块进行器件工艺模拟，然后把模拟结果导入

到 ATLAS 器件仿真模块里，最后测试 VDMOS 功率器件的开关特性、输出特性、转移特

性和击穿电压。最终得到的测试结果是：阈值电压 Vth 约等于 2.8V,开启时间约等于

0.28µs，关断时间约等于 0.19µs，击穿电压约等于 550V。
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Abstract

In recent years, China has made great progress in the research and development of VDMOS

 power devices, but the production process is not mature enough.  At the same time, foreign equi

-pments have a large market share due to its excellent manufacturing performance and independe

-nt intellectual property rights.  Therefore, domestic research on process flow and process control

 is of great practical significance.

The graduation project adopts a representative VDMOS device from abroad  ( its threshold 

voltage Vth is 3.2V and breakdown voltage is 500V).  Perform structural analysis on the VDMO

-S device, based on the structural parameters extracted from it, use the ATHENA module of Silv

aco software for process simulation, import the cell structure model obtained by the simulation in

to the ATLAS simulation module, and perform the transfer characteristic, output characteristic  

Device simulation of breakdown voltage and switching characteristics.  The final simulation resu

lt is: breakdown voltage 515V, threshold voltage 2.8V, turn-on time 0.28µs, turn-off time is 0.19

µs.
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