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ELECTRON ENERGY AND POTENTIAL EVOLUTION IN MIS AND MISIM
STRUCTURES
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We have determined the energy zo of the electron ground
state in a MIS (#etal-Insulatior-Semiconductor) structure by
varying both the total energy and electrostatic energy func-
tionals which represent an approximate self-consistent solution
of SchrddingerSand Poisson ‘s equation, assuming all electrons
at semiconductor inversion layer are in the ground statel). The
nunerical results for E, and the average distance Zay of
electrons from the I-S interface are given in Table 1, with the
total number of electrons (No) in the inversion layer per unit
area as a parameter. One can see a good agreement with the more

precise, but more laborouse procedurez)

E_ and z__ for (111) p-si, N, = 1021n™3, T = 779k, Table 1
e i
OP“ 1 by varia:}gﬁzid t:u:Lrically g:ihzgriational
method
E, [meV] Zay [nm] { EfmeV] z,  [nm} E,[meV] 2, [Nl
1.10™ | 20.60 7.03 19.53 6.63 20.42 7.04
2.108 | 21.34  6.96 20.28 ©.56 21.05 6.97
5.101 | 23.50 6.78 22,48 6.38 22.89 6.80
1.101% | 26.92 .52 25.96 6.13 25.83 6.55
2.108% [ 33.28 6.10 32.35 5.72 31.32 6.14
5.101% | 49.81 5.20 48.81 4.95 45.68 5.33
1101 | 92,74 4.s2 71.50 4.26 65.74 4.58

Por the electron in the accumulation layer of a MISIM



(Metal-Insulator-Semiconductor-Insulator-Metal) structure
(Fig. l)we suppose the following form of the macroscopic po-
tential in the semiconductor

M1 s IM
§ $ = ¢ ,chsz, 1)
%o thus the solution of the Schré-
4 : dinger equation are the Mathieu
! ! functions
|
| | b = Ce_(t,0) (2)
1 | here t= B2/2, ® =dm__eé /827
" 5 4 where ’ m,eé./

while gand ¢ are the parameters

to be determined. Using the appro=
Fig.1. priate boundary conditions for

wave function and + we obtain

Ce,( B:— r® =20 and €¢,BshBa = eNg (3a,b)

where N‘3 is the surface charge density.

The quantity ¢, may be determined classicallys) , which

enables to f£ind the energy of electron E(¢, g) using Rans. (3a)
and (3b). The self-consistent potential could now be Evaluated
solving the Poisson equation.

The numerical resolving of this problem is in course.
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