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A New Threshold Voltage Shift Model Due to Radation

in Fuly-Depleted SOl MOSFET
WAN Xin-heng ,ZHANG Xing , TAN Jing rong , GAO Wen-yu ,HUANG Ru ,WANG Yang-yuan
(Ingtitute o Microdectronics, Peking University , Beijing 100871, China)

Abdgtract: A new gpproach to nodd the radiation-induced threshold voltage shift in fully-depleted SOl MOSFET has been inr
plemented for circuit Smulations. The nodd is validated by conparion of smulated and measured pog-radiation device characteridics
o MOSFETs in the literature. The node has such advantages as snple andytic expresson ,clear physca meaning ,and easy extrac-
tion of used parameters. The node can be used as a basc circuit smulaion tool for andysng hardened SOI MOS trand gors exposed
to a nudear environment in the low- dose range. Additiondly ,the discusson presented here supports that the large top threshold voltage
shift of the fully-depleted MOSFET is attributed to the large radiation induced oxide charge in the buried oxide which was coupled to
the top gate. Thinner buried oxides which are less dose sendtive than thicker ones,can ot necessarily inprove the radiation hardness
o fully depleted trand gors because of the higher coupling effect.
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