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Abstract

Density gradient mothed is used to analyze the
quantum effect in MOSFET. Quantization effect in
the poly gate leads to a negative threshold voltage
shift, which is opposed to the positive shift caused
by quantization effect in the channel. Quantization
effects in the poly gate are investigated using the
density gradient method, and the impact on the
short channel effect of double gate device is more
significant.
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18 2. Contour of electron concentration for a

double-gate MOSFET at various bias conditions.
(Ng = 10® ecm®, Vs = OV)
(a) Vgp = 1V, (b) Vgp = OV, (¢) Vgp = -1V
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29 3. Electron concentration in the poly-gate at
the center of the channel in a double-gate
MOSFET.

(Ne = 5X10" em™ Vps = 0V, x=225nm)
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a9 4. DIBL vs. Lg/A for three strucutres with
different M\.(A=18nm:Ts=30nm, Tox=5nm, A=11.5nm:
Ts=30nm, Tox=1nm, A=55nm:T=10nm,Tox=1nm)
DIBL is defined as V1(Vps=0.1)-V1 (Vps=1).
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a2g 5. Comparison of A vs. Ng for various
simulation conditions of a double-gate MOSFET
(Tox=1nm, Ts=10nm)

QM_QM: DG for the poly-gate and the Si film
CL_QM: classical solution for the poly-gate and
DG for the Si film

MG_QM: metal gate and DG for the Si film
MG_CL: metal gate and classical solution for the
Si film
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% 6. Electron concentration and potential
contours of DG and the classical solutions for the
poly-gate. The DG method is applied in the Si
film in both cases.
(Ne=10" em™, Tox=1nm, Tsi=10nm, Ves-Vr= -0.3
V, Vns=1V)

(a) Electron concentration and (b) Potential
contour of DG solution for the poly-gate
(c) Electron concentration and (d) Potential

contour of the classical solution for the poly-gate
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