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ABSTRACT

Subthreshold current model is presented using analytical potential distribution of junctionless cylindrical
surrounding-gate (CSG) MOSFET and threshold voltage shift is analyzed by this model. Junctionless CSG MOSFET
is significantly outstanding for controllability of gate to carrier flow due to channel surrounded by gate. Poisson’s
equation is solved using parabolic potential distribution, and subthreshold current model is suggested by center
potential distribution derived. Threshold voltage is defined as gate voltage corresponding to subthreshold current of
0.1uA4, and compared with result of two dimensional simulation. Since results between this model and 2D simulation
are good agreement, threshold voltage shift is investigated for channel dimension and doping concentration of
junctionless CSG MOSFET. As a result, threshold voltage shift increases for large channel radius and oxide thickness.
It is resultingly shown that threshold voltage increases for the large difference of doping concentrations between
source/drain and channel.
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Fig. 1 Schematic sectional diagram of CSG MOSFET
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Fig. 2 Subthreshold current for gate voltage derived
from Eq. (6) with channel length as a parameter under
given conditions.
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Fig. 3 Threshold voltages for channel length, comparing
with results of g,, method and ¢, ;, method, and Hu's
analytical model under given conditions.

0.00
=
-."=9-0.05
3
° tox=2 nm

19

3.0_10 Nd=10"/cm’
S Vd=0.1V
k) R=3~10 nm
[=]
= 045 step 1 nm
@
I
=
-

0.20 1 1 1 Il 1

20 25 30 35 40 45 50

Channel length (nm)

Fig. 4 Threshold voltage roll-offs for channel length with
channel radius as a parameter under given conditions.
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Fig. 5 Threshold voltage roll-offs for channel length with
gate oxide thickness as a parameter under given
conditions.
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doping concentration as a parameter under given
conditions.
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