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( Study on Electrical Characteristics of Ideal Double-Gate Bulk
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Abstract

3-dimensional(3-D) simulations of ideal double-gate bulk FinFET were performed extensively and the  electrical

characteristics. were analyzed. In 3-D device simulation, we changed gate length(Ly), height(H,), and channel doping
concentration(V,) to see the behaviors of the threshold voltage(Vi), DIBL(drain induced barrier lowering), and
SS(subthreshold swing) with source/drain junction depth(xjspe). When the H, is changed from 30 nm to 45 nm, the
variation gives a little change in Vu(less than 20 mV). The DIBL and SS were degraded rapidly as the xjspe is deeper
than H, at low fin body doping(1x10® cm™® ~ 1x10" cm™®). By adopting local doping at ~10 nm under the H,, the
degradation could be suppressed significantly. The local doping also alleviated Vth lowering by the shallower xjspe than

H; at low fin body doping.
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(@) 3-dimensional schematic view of ideal
double-gate bulk FinFET. Hp and Win represent
gate height and fin width, respectively. (b)
2-dimensional cross-sectional view along the
gate electrode of the bulk FinFET.
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Vin versus source/drain extension (SDE) junction
depth as a parameter of gate length. The Xsoe
is defined by the injection depth from the fin
top. The fin channel height H, is 35 nm. Since
n' poly gate was adopted, the body doping was
1x10° om™.
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Fig. 3. Vi versus SDE junction depth (xspe) as a
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each Xspe.
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Fig. 5. Vin versus xgspe as a parameter of body doping.
The x, of the local doping is 35 nm. The Vi, of
devices with low channel doping decreases as
Xspe decreases from about H,, which is opposite
frend to that shown in Fig 1.
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parameter of the xspe, where gate work
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