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ABSTRACT

We have exeauted the predse solution o
the Schrodinger equation for the dedron
tunneling through the potential barrier of
the abitrary shape and have receaved
agorithm of cdculation of the
transparency  coefficient. Using the
obtained agorithm we have @mputed
relation d the transparency coefficient for
the potentia barrier for clasdc and with the
taking into acourt nonlocd effeds for
the metal tip cathodes and with super thin
diamond coats.

I. INTRODUCTION

Recently, for field emisson cevices the diamond
films are considered as a @ld cahode materials because the
diamond coats results in improving current-voltage
charaderistics of baseline cahodes. For comprehension o
processes, which ore result in such effeds the in-depth
analysis of the physicd modd of the heterophase structure is
necessry. For this purpose the predse knowledge of a
potential barrier and predse cdculation of the transparency
transparency coefficient of itsisnecessary.

I[I. APPROACH

In this article we @nsider the diamond film as the
dieledric ooat (n-type wealy doped damond with the bulk

concentration 12, ~ 9 10" cni™), when Fermi level in the

film correspond to the Fermi level in the metd. In this case
the contad potential is zero and the potential barrier at the
interna interface is absent. The following paramrters were

used: temperature is T =293°K;  for the
tungsten: 71, = 4107 cm™ and m” = 0.7759m, are
the concentration and effedive mass of the free dedrons;,
®,.. =4.6eV isthe work fuction; for the film of the (n-
type) diamond dieledric constant is € =5.6; effedive
mases ae m, =036 (ransverse) and 1y =14-
(paralld); eledron  affinity in the  bulk

W, eV

Fig 1
isY =—E,=334eV, where E_ is the bottom of
conduwtion kand. Taking into acmurt the space dispersion
effeds in the diamond film and in the metal and the field
penetration into superthin deledric films the potentia barrier
had been cdculated. We suppased that the dedrons emit from
the metal substrate through the very thin dmond film. The
transparence D(w) of the potential barrier in the cae of the
metal surface (dashed curve) and with the diamond coat by

[
thickness L. =15 A (solid curve) is compared in Fig.1 for the
externa dedric fild F =5.107 V/cm. The transparence

D(w) of the potential barrier caculated acording to the

classcd consideration (locd eledrostatics) are shown in Fig.1
by the dash-dotted curve.

I11. CONCLUSION

Investigations which were caried ou open the way
for dired cdculation d the  concrete current-voltage
charaderistics as the function o the ancrete thickness and
concrete properties of the diamond film and the analysis of the
eledrons distribution on energies, that is important for the
analysis of the techndogicd processes of the tip emitteres
manufaduring.



