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Table 2 Standard relative errors of the results of parameter extractions of three test benches
10271 2 3
| % 5.04 7.07 7.86 4.13 6.58 7.92 5.02 8.10 7.04 7.85
L/ nm 25 50 90 40 60 80 20 40 60 80
Tox/ NM 1.5 2.0 2.8 12 1.2
Nain/ 10%cm- 3 7.8 2.7 0.8 3.5 | 2 | 1.5 4.0
DV TO 1.5 0.4 0.90 2.2
DVT1 0.5 0.63 0.20 0.52
B 1 1.1 1.1 1.1
Uo 250 300 280 235
Ui 0.25 - 0.201 - 0.283 1
U2 0.237 0.194 0.56 0.317
Us 4.545 4.031 4.232 5.211
Usg 16. 235 17.887 37.106 15. 485
a 0.30 0.30 0.26 0.28
Dsub 0.30 0.26 0.25 0.27
ETAo 0.06 0.04 0.07 0.08
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Compact I-V Model for Sub-100nm Bulk Silicon MOSFETs”
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Abstract : Analytical models for the correction to the threshold voltage ,due to the two dimensional (2D) quantum mechanical
(QM) efectsin the transport direction and the QM €fects in the poly-silicon gate (poly-gate) region ,are established respec-
tively based on the theory of* locality” and the analytical solution to the 2D Poisson equation and on the density gradient model .
These corrections are then combined with the ballistic transport theory to establish a compact -V model for sub-100nm MOS
FETs. Thiscompact model renders satisfactory results (standard relative error less than 8 %) compared to the experimental data
of a 45nmrchannel manufactured device provided by TSMC and the numerical results of three sets of sub-100nm MOSFETSs,

which prove its accuracy and scalability.
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