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The research of drain induced barrier lower effect for SOI strained silicon
schottky source/drain MOSFET with high-k gate dielectric

XULi-Jun', ZHANG He-Ming', YANG Jin-Yong*
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School of Microelectronics, Xidian University, Xi’an 710071, China;
2. Beijing Research Institute of Precise Mechatronic Controls, Beijing 100076, China)

Abstract; The SOI strained silicon schottky source/drain MOSFET with high-k gate dielectric is a poten-
tial device realizing small size MOSFET, which combines the advantages of strained silicon engineering,
high-k gate dielectric, SOI structure and schottky source/drain. A model for the structure is proposed
by solving two dimensional Possion’s equation, which takes into account for the impact on the source/
drain schottky barrier height for electron of image force barrier and size quantization effect, then the
drain induced barrier lower model is investigated based on the threshold voltage model. The experiment
data of drain induced barrier lower extracted from literature is compared with the model, which verifies
its correctness, and discuss the variety relationship between drain induced barrier lower and several pa-

rameters. The result shows that drain induced barrier lower increases with strained silicon thickness,

S EHI: 2016-06-18
EE&TIB: #EWML A4S JY0300122503) 5 Hr ok w48 FE A0 45 48 (K5051225014,, K5051225004)
EEZE A VP F(1983—), B, WiithtM A, H-LAFSE A, W57 16 0 3 A 2k SR 284, E-mail: 61383150@qq. com



754 Wl K FFERCA KA F R

% 54 %

channel doping and germanium fraction increasing, decreases with channel length, gate dielectric con-

stant, intrinsic schottky barrier height for electron and drain source voltage increasing. The device can

suppress drain induced barrier lower effect greatly through adjusting the model parameters properly,

which can provide some reference for the design of SOI strained silicon schottky source/drain MOSFET

with high-k gate dielectric device and circuit.
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