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SiC CMOS OPAMP 高温模型和Hspice 仿真 

西安电子科技大学宽禁带半导体材料与器件教育部重点实验室, 陕西西安710071 

摘要： 

为研制具有高温稳定性的SiC CMOS(complementary metal鄄oxide鄄semiconductor) OPAMP(operational 
amplifier),对PMOST(P鄄type metal鄄oxide鄄semiconductor transistor)输入标准6H鄄SiC CMOS 两级运算放

大器的高温 等效电路模型进行了推导,并对电路进行了Hspice 仿真. 仿真结果表明,在SiC MOS 器件中,因受SiC/ 
SiO2 界面导带附近高界面态密度的影响,阈值电压随温度的变化并不像Si MOS 器件那样呈线性变化,其沟道有效迁

移率也并不与温度的-1. 5 次方成正比. 此外,SiC MOS 器件的沟道迁移率低,导致其跨导比相同尺寸下的Si 器件的

低,所以其开环增益也小于相同结构和尺寸的Si OPAMP. 虽然标准的OPAMP 单元对Si 器件来说具有温度稳定性,但
对SiC 基材料来说需进一步修正. 
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SiC CMOS OPAMP High Temperature Model and Hspice Simulation

Key Lab. of WBG Semiconductor Materials and Devices of Education Ministry, Xidian University, Xi an 
710071,China

Abstract: 

The high temperature equivalent circuit of standard silicon carbide ( SiC) CMOS (complementary metal-
oxide-semiconductor) OPAMP (operational amplifier) with PMOST (P-type metal-oxide-semiconductor 
transistor) as input was drawn and its Hspice simulation was conducted to provide a foundation to further 
develop SiC CMOS OPAMP with temperature stability. The simulation result shows that because a high 
interface trap exists, variation of threshold voltage with temperature is not linear as that of Si MOS 
devices, and effective channel mobility is not proportional to temperature to the minus 1. 5th power. 
Furthermore, a low effective channel mobility results in a low conductance, so SiC OPAMP has a lower 
open loop gain than that of Si counterpart with the same structure and size. Although standard OPAMP 
cell has a temperature stability to Si-based MOST, a further modify should be done to SiC-based MOST

Keywords: SiC CMOS OPAMP   high temperature model   Hspice simulation   

收稿日期 2008-04-18 修回日期  网络版发布日期  

DOI: 10. 3969/ j. issn. 0258-2724. 

基金项目: 

教育部重点科技项目(02074);国家部委预研项目(41308060105) 

通讯作者: 刘莉(1979-),女,讲师,博士研究生,研究方向为高温SiC CMOS 器件与电路,E-mail:liuli@ mail. xidian. 

edu. cn

作者简介: 

参考文献：

本刊中的类似文章

文章评论 (请注意:本站实行文责自负, 请不要发表与学术无关的内容!评论内容不代表本站观点.)



反

馈

人
 邮箱地址  

反

馈

标

题

 验证码  

Copyright 2008 by 西南交通大学学报


