BAark 2 B % R @ K F F IR Vol. 44 No2
2010 4E 2 H JOURNAL OF XI'AN JIAOTONG UNIVERSITY Feb. 2010

— M EWE R ELDF SN E HEREERE

Jo—Je. ARG XUMAR. TRIEN
(WYL ASH R T 515 B LR BE . 710049, P440)

WE. AT REMKERAAYFFHRG % (MOSFET) % &y sEAL R 0w B P A, 32 8 7 —
Fh AR TN B MOSFET B4 % EMATER, @it RE % e Edfanri2./73 %
ShAEAER R Ly R, S IR 8 X 6 38 A ARG KB AR & e R R A T Yl A A
A2, 5 T BAEY B MOSFET 69 & @ % fe B8 b, fEATAEAL, 514 A S 421515 A8 A+ Sen-
taurus Af AT A AT T ik, PR LR AV ARG LR TFREM SN S bR RTIREM
ik, % sh A AL R B Loy RISt AL K, BME & BARAS AL 2 . 5 IR AR AL, % AT AR A 6 A5 A
BHT 4%k k.

K. WA R BT BM; $ A Rd Y

hEAZES. TN386 XEREM: A XEHS: 0253-987X(2010)02-0077-05

A Threshold Voltage Model for Surrounding Gate Metal-Oxide-
Semiconductor Field-Effect Transistor
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Abstract: An analytical model of threshold voltage for the full depletion cylindrical gate metal-ox-
ide-semiconductor field-effect transistor (MOSFET) ,is proposed to address the issue that polysil-
icon depletion effect is aggravated for deep submicron MOSFET. The potential Poisson’s equa-
tion in the polysilicon depletion layer is solved to get the voltage drop in the polysilicon depletion
layer, and the voltage drop is then used to modify the universal boundary conditions of the chan-
nel region. Then the 2D potential Poisson’s equation in the channel is solved by using the super-
position principle to construct the analytical models of surface potential and threshold voltage for
the cylindrical gate MOSFET. These models are verified by device simulation software Sentaurus.
The results show that the voltage drop in the polysilicon depletion layer would be larger and the
corresponding threshold voltage shift would be more significant when the doping density of sub-
strate is higher and the doping density of polysilicon is lower. Comparisons with existing models
show that the precision of the derived analytical model is improved by more than 34 %.
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