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Two Dimensional Analysis of the Potential Barrier
under the Gap between Two Electrodes in a
Double-Level Polycrystal Silicon Structure

Wang Shouwu, He Naiming and ZXia Yongwei

(Institute of Semiconductors Academia Sinica)

Abstract

A MOS structure with double level polyerystal Silicon electrodes is simulated by
solving two dimensional Poisson equation. The simulated results show that the overlap-
ping between two electrodes obviously lowers the potential barrier height under the
gap between double level electrodes; the barrir height increases first with the increase
of gate voltage reaching a maximum value and then reduces, tending towards a stable
value at higher gate voltage, The gate voltage, at which the barrier height has its ma-
ximum, just corresponds to the threshold voltage of a MOS structure with zero electro-
de gap. The barrier height is reduced by interface state charge and when the interface
states are greater than 1X10"/cm?, the barrier does not occur. The threshold voltage
with electrode gap increases abruptly as the gap length distance increases. For the
structure with a gap length 0.3 um, a gate dioxide thickness 1000 A and a substrate do-
ping density 1X10%/em® the maximum barrier height is 66 meV and only 30 meV at
higher gate voltages, its threshold voltage is 0.13 V greater than that in the MOS stru-
cture with zero gap length,





