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Analytical Drain Current Model Considering Mobile Charges for
Double-Gate Tunneling Field Effect Transistor

MENG Qingzhi, LI Zunchao, GUAN Yunhe, ZHANG Yefei

(School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: An analytical drain current model considering mobile charges for double-gate tunneling
field effect transistor is proposed to solve the problem that the precision of surface potential and
drain current of the tunneling field effect transistor (TFET) declines in strong inversion regions.
Firstly, the 2-D potential Poisson’s equation is solved by taking the contribution of mobile
charges into account to get the analytical expressions of the surface potential and the electric
field. Then the electric field distribution and Kane model are used to get the generation rate of the
carriers. Finally a compact analytical drain current model is derived by using the tangent line
approximation method to calculate the integration of the tunneling generation rate in the
tunneling region. The analytical model is verified by using the device numerical simulation
software Sentaurus under different device parameters. Simulation results show that considering
the mobile charges improves the precision of the drain current model in strong inversion regions.
Comparisons with the models without considering the mobile charges show that the precision of
the model considering the mobile charges is improved by more than 20%.
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