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08 32.6 mV, BIEHE) DIBL 2S5 RTMER. BEE
tehs toxb, tox TGN, REAEK G K, 700 38 R0 184
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Py= o (gy) = ST iy (30)
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Kl 5 R AN E 2 2 30T 1) 2 BV L3 A
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Sk P48 D99 3 L IR BE B K AB AL, B 58 VA TE AL
B, MWEHATLLE 2, 38 Kitox, [B5(a)], BN
tox [ 5 ()], BN N[5 (c)] 5 0] A 53 9 3
[ A S TS B, X VA PR TR B 5 B AU A
B s sty FEL 34 O R IR 9 o, PR g B A8 S AR B34 42
BRAR R 1200 FLSH AN R (A B 45 24 IR B, R TR o
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L300 441 45 98 38 X% N, DIBL M, 98/ T 8 &)
E, IS H (41) LB RTMEE E % IT S, H
(38) A1 (42) AE &5 11 B A BN 1 A5 s 22 DL Je
U FC AT R AE R A J1. Wi it te, = 5nm,
toxb = 35 nm, EOT = 1 nm, Ny =3 x 10®® cm™3
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ERTEDL.
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Models on threshold voltage/subthreshold swing
and structural design of high-k gate
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Abstract
An analytical model on threshold voltage and subthreshold swing for high-k gate dielectric GeOI MOSFET (metal-
oxide-semiconductor field-effect transistor) is established by considering the two-dimensional effects in both channel and
buried-oxide layers and solving two-dimensional Poisson’s equation. The influences of the main structural parameters
of the device on threshold voltage and subthreshold swing, and the short-channel effects, drain induction barrier lower
effect and substrate-biased effect are investigated using the model, and the design principles and value range of the
structural parameters are presented to optimize the electrical performances of the device. The simulated results are in

good agreement with the TCAD simulated data, confirming the validity of the model.

Keywords: GeOl MOSFET, threshold voltage, subthreshold swing, short-channel effects
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