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A major crisis faced by the technology industry today is the end of 1. Degradations due to Increasing Average Fin-Width o | o |
the exponential growth of its key driving force, the number of i - o The term tsi(z) = ts; — a(L — 2x) accounts for the thickness variation, which
transistors on a chip. Traditionally, this trend is achieved by making 150 goo- ML =500t = 275mm ] g7s| L -soomty =zrom also appearsin ap, Cpand Wr. o6l | —Wodel, ty oty
the transistors smaller, a challenging task in the nano-scale regime. 1.8 gw | As shown in the graph for long channel 0.5} hode. ;Z_e:'qS_D
To solve th_is prob_lem, new transistor structures are proposed, and - 1:; o i wio 0w o oo 5 s w0 transistor lateral potential, the modelpredicts ~ 2° [ -Simulation, t,, >t
one of the is the finFET. R ;T S I — that potential is affected by the dimension gzz Simulaton, . o<t _
Fabrication of finFET in nanometer dimension needs precise control 183 g i R ) i | \éizrtrl]oer;éind accordingly influences other o \ N 7
of the physical dimensions, such as fin-height (W), fin-width (ts;) and s e oo A 0 s oo @ s % s w95 @ S Y N C I YR

sre sre =6 Posmon(pm)

gate length (L), because finFET performance controlled by its

dimension. However, fabrication also involves process variations, 2. Improvements due to Tapering Fin-Width Structure

Sensitivity to Gate Misalignment Based on a
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i/r;grgigg(e)rne:; gate misalignment introduces 2 efects on fin-width Subthreshold Peak Potential Shift due to Tapering Based on a Gaussian distributed gate position and a pre-determined mapping of
1. The increase in average fin-width Structure gate positionto a modified fin-width and its tapering slope as shown in the figure
2. The introduction of a fin-width slope li Drain Solving the Poisson’s Equation while taking the dimensional variation into above, it is shown that the distribution of off-currentresponds similarly to the
1. Cre ' account gives us the potential profile expression of the transistor, underlying gate misalignment-distribution. This can also be seen fromthe
Cozy)  délzy) N positive relationship between the two standard deviations.
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Measured as the percentage of variation with respect to gate length, The potential in the transistor is Conclusion
the significance of both Strqctural deVI.atIOI’]S onfinFET performance o(z,y) = ul(z,y) +9(z,y) Two opposing effects of a laterally misaligned gate of a finFET are performance
are compared. The underlymg_ effect_s In the _Su_bthresholq regionis Withu(z,y) is the source and drain contribution and ¢'(x,y) is the gate degradation from the overall increase in fin-width and better performance from
analysed based on the potential profile. Statistical study is also contripution. he tapering structure. The formerdominates (>2 times more significant), while
conducted to assess the performance variation in response to (@, + Datsi(@) 0<u<t the tapering ' . . J i,
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| P + “?’NAtS‘(*) (tsi(x) + 2tor — y) Jtsi(x) + o <y < tgi(x) + 2t0e proportional to the underlying variation of lateral gate position.
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