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ABSTRACT

The C-V charac te r i s t i cs of the structure M-TmF -SiO -Si

t rea ted at a temperature of 300 C for 15 minutes, were invest igated.

thermally

At high-

er temperatures of about 15O°C, the hysteres is of the C-V charac te r i s t ics i s

completely absent, vhereas at room temperature hysteres is depends on the applied

voltage and on the material of the gate e lectrode. The dependence of the f la t

band voltage shif t on the applied voltage, the thickness of SiCL layer and the

aiaterial of the gate electrode were measured.
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ihe C-V characteristics of the ijt-ructure M-TuiF —SiO -̂yi with :i Li;itf

electrode from different materials: AJ , Mi ;inj Au.vere investigated. Tlie

method of preparation of the structure waii explained in Rei'.l. All struc-

tures under investigation were thermally treated at 300 C i'or 15 minutes.

The thermal treatment leads to rearrangement of the at.ructlire or the dielectric

films and to complete absence ol1 hysteresis of tlio C-V characteristics at

higher temperature of about 150°C. However, at room temperature, i t was

observed that the C-V hysteresis behaviour depends on the applied voltage,

on the thickness of SiO layer and on the material of the gate electrode.

These dependences are i l lustrated in Figs. 1 and 2, where the flat band

voltage shift ivr™ is plotted against the bias applied voltage to the

metallic electrode V
ap

Our results agree with the point of view given by Tsujide [C], that

not only the material of the electrode, but also the metal preparation process

affect the dependence of ^V on V . In agreement with the proposalV V
of Tsujide [3] , the increase of the absolute value of with increasing
V is due to the tunneling of the electrons through the SiO layer and the i r

capture on the interface surface of the d ie lec t r i c s or by electron migration

from the t r aps . The decrease of absolute value of flV__ by increasing

the absolute value of V at high absolute values of V i s due to the
ap ap

tunneling of electrons through the TmF layer . As can be seen from F ig .3 ,

where we have shown the dependence of the charge density of the fast surface

s ta te Q on the band bending V where the SiO layer has a thickness of

100 A, the value and sign of Q depend on the material of the electrode.

This effect may be due to the dependence of the s ta te of the surface in te r -

face of the d ie l ec t r i c s and form of tunnel ba r r i e r near that surface on the

material of the gate electrode. This dependence does not appear at high

negative values of V when the thickness of the SiO layer i s large {Fig.2).

The study of the dependence of surface charge density on the time of

bias-temperature treatment shows that the surface charge density i s s tab i l ized

In the f i r s t 30 minutes of the treatment and prac t ica l ly does not change when

the treatment i s applied for one hour.
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Flat band voltage shift as a function of applied bias of the structure

with SiO layer thickness = 500 A . 1 - Au electrode, 2 - Ni electrode,

3 - Ai electrode.

Flat band voltage shift as a function of applied bias of the structure

with SiO layer thickness • 50 A . 1 - Au electrode, 2 - Ni electrode,

3 - AJl electrode.

VJV)

Fig.3 Fast surface state Q as a function of band bending Thickness

of SiCL layer = 100 A 1 - Au electrode, 2 - Ni electrode, 3 - AJl electrode.
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