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Fig.1 Device structure of dual gate resistor-oxide-
semiconductor field effect transistor (ROSFET) The
direction of the connected dual gate is along with the
channel direction (from source to drain).
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Fig. 2 Device structure of dual gate resistor-oxide-
semiconductor field effect transistor (ROSFET) The
direction of the connected dual gate is perpendicular
to the channel direction (from source to drain) .
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Fig.3 Structure of planar split dual gate metal-oxide-
semiconductor field effect transistor The direction of
the split dual gate is perpendicular to the channel di-
rection (from source to drain).
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Fig.5 3D energy band diagrams on a n-channel
MOSFET (a) Flat zero bias equilibrium status; (b)
Equilibrium status when applied gate bias only; (c)
Non-equilibrium status when applied both gate and
drain bias,the bands are bent downwards from source
to drain; (d) Non-equilibrium status when the two
split dual gates are independently biased, the drain also
biased. Note that the bands are twisted bent down-
wards from source to drain.
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Var results with gate length of 0. 18m
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Fig. 8 TCAD simulated PSDG MOSFET typical sub-
threshold swing versus one of the gate bias ( Vgp)

curve
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Planar Split Dual Gate MOSFET . Fabrication, Design,and Layout

Xiao Deyuan’, Chen Guoqing, Li Ruojia, Lu Pusheng, Chen Liangcheng,
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(Memory Technology Development Center, Semiconductor Manufacturing International
(Shanghai) Corp, Shanghai 201203, China)

Abstract: The characteristics, experiment,and three dimensional device simulations of a new planar split dual gate (PSDG)
MOSFET device are reported for the first time. Theoretical calculation and 3D simulation as well as the experimental data
show that the two independent split dual gates can provide dynamical control of device characteristics such as threshold volt-
age and sub-threshold swing as well as the device saturated current. The PSDG MOSFET transistor leakage current can be re-
duced by as much as 78% of a traditional single gate MOSFET. The PSDG is fabricated and fully compatible with our conven-
tional 0. 18.:m logic process flow.
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