26 % S FEXFF®R (BAHFR) Vol.26 No.5
2021 429 H Journal of Jimei University ( Natural Science ) Sep. 2021

[SXZEHE] 1007 - 7405 (2021)05 — 0472 - 09 DOI:10. 19715/j. jmuzr. 2021.05. 13

Ze R B S H7 4> % UTBB-SOI MOSFET Y
FE LB TR B {E BB JE g A i &Y

FE5, e, FFy, HER, o ®
(1. B2 AFHECEIE¥R, B2 B11361021; 2. #HME FRBARANE, B2 18N 350003)

[HE] RH Sentaurus Process T. 205 T H, BAIE 7 #BMERE N BRI 1A B 71 A JEPgi 8GR k5 B
SRR IB AR AT G @ AL, BT Ak n) = 431 #6452 94K UTBB-SOI MOSFET, FH U1 B
Ak S5z R 28 3 v B O SCRMELH PR B i, A PRl S — R BRI L R AT A5 Y, 8ad 5 Sentaurus Device
PO FAE X AT, BB, B A AR R G T B8 F A S B AR . A IS R i R T Y 1
HURE, R8RS g (g A, JLA S SR 5 BB R AR A

[ %4271 UTBB-SOI MOSFET; i, HEdU BRIt ; BIfErAIE

[FEZZ£ES] TN 313.4

Modeling of the Threshold Voltage Based on Virtual Cathode for

UTBB-SOI MOSFET with a Vertical Gaussian Distribution of Impurities
WEI Sufen', CHEN Hongxia', LI Shigin®, HUANG Changbin', LIU Jing'

(1. School of Information Engineering, Jimei University, Xiamen 361021, China;
2. Rockchip Electronics Corporation Limited, Fuzhou, 350003, China)

Abstract: The equivalence of the one-dimensional (1-D) Gaussian-form to the vertical impurity profile
within the ultra-thin silicon film is proved by using Sentaurus Process simulator, which is implemented by com-
bining a perpendicular ion implantation and a rapid thermal annealing ( RTA) . Then an insightful study of the
virtual cathode is performed for the UTBB SOI MOSFETs with a vertical Gaussian doping of impurities. The co-
ordinates of virtual cathode for the nanometer UTBB-SOI MOSFET with a vertical Gaussian doping profile is
derived by employing Sentaurus device simulator. The two-dimensional (2D) analytical compact threshold volt-
age model is derived based on a virtual cathode. The accuracy of the model has been verified by 2D numerical
device simulation using Sentaurus device simulator. Applying the newly developed model, the threshold voltage
sensitivities to channel length, silicon-film thickness, buried-oxide thickness, and the channel doping concentra-
tion have been comprehensively investigated. Good agreements are achieved. This work has both theoretical and
practical significance and provides aids in promoting theoretical modeling research and applications of new UT-
BB-SOI based devices.
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