20044 28 HAIZ&E=2X A 41 A SDEH A 2

=& 2004-418D-2-2

SOI MOSFETS] RE E4dodS 544 alale] Faas) 2o

( Yun Seop Yu)

o of

o =
B =foMs EEF (partially-depleted : PD) B9 3 943 (fully-depleted : FD) 998 WUy 94 AW AE A
& V.o #i4A ZdE o83l PD 493 FD °*°:'«l Hol& A3 dist= #MF EHA Bdanalytical surface
potential model)& A7§%tcl, o] Rde Ur_ =2+ o (subthresholdoll A strong inversion7hA))oll A faEstn wE At 43}

(iteration procedure)Q! 4 s W AR & AxAzke]l 2A. o] e 71%3 charge sheet ZHo] BE &

zbed o o] %ETSJ =79l ﬂv—l Ty FA % fFested AMgEY. R RS secondary E3HE©) charge sheet Rddl] A
E3Ey 1 Yo AREL FREN Ade 4¥ AHE wnd e gx@vh. A 7HA9 smoothing Tt AR A
Bd% 29 %i-r] o e %01‘3}. 6% 8% A2 smoothing ol AHEE TEHELS T4 FEvlelgd 2A A&
A gk

Abstract

We present a new unified analytical front surface potential model, which can accurately describe the transitions between
the partially-depleted (PD) and the fully-depleted (FD) regimes with an analytical expression for the critical voltage V.
delineating the PD and the FD region. It is valid in all regions of operation (from the sub-threshold to the strong
inversion) and has the shorter calculation time than the iterative procedure approach. A charge sheet model based on the
above explicit surface potential formulation is used to derive a single formula for the drain current valid in all regions of
operation. Most of the secondary effects can be easily included in the charge sheet model and the model accurately
reproduces various numerical and experimental results. No discontinuity in the derivative of the surface potential is found
even though three types of smoothing functions are used. More importantly, the newly introduced parameters used in the

smoothing functions do not strongly depend on the process parameter.
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