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A Carrier-Based Analytic Model for the Undoped
Symmetric Double-Gate MOSFETsSs

He Jin"*'", Tao Yadong®, Bian Wei*, Liu Feng', Niu Xudong®, and Song Yan'

(1 Institute of Microelectronics, School of Electronic Engineering and Computer Science, Peking University, Beijing 100871, China)
(2 School of Computer and Information Engineering . Shenzhen Graduate School , Peking University, Shenzhen 518055, China)

Abstract: A carrier-based analytic model for undoped symmetric double-gate MOSFETs is presented. It is based on an exact
solution of the Poisson equation coupled to the Pao-Sah current formulation in terms of the carrier concentration. From this
model, the different dependences of the surface potential, centric potential,inversion charge and the current on the silicon
body thickness and the gate oxide are elucidated analytically,and then the predicted I-V characteristics are compared with
the 2D numerical simulations. The analytical results of the model presented show in a good agreement with the 2D simula-
tion,demonstrating the model is valid for all operation regions and traces the transition between them without any auxiliary
variable and function.
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