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SUMMARY AND CONCLUSIONS

Amorphous semiconductors have been extensively
studied in recent years, particularly on their electrical switching
and memory. The nature of electron transport in these materials has

attracted much attention during recent years.

In case of chalcogenide glasses, when the applied electric
field is low the current is Ohmic. The application of sufficiently
high electric fields to these materials results in deviations from
linearity in observed current voltage characteristics. The resistivity
8 _ 1010

of the material lies . typically in the range 10 fl cm at room

temperature.

For our sample the resistivity is found to lie between 108 -
109 ! cm at room temperature. In this dissertation, the studies of
I-V characteristics, DC electrical conductivity, thermoelectric power

and magnetic susceptibility measurements are carried out,

The current voltage (I-V) characteristics show that the current
at low voltages is linear and follows Ohm's law. As the voltage
increases it becomes non-linear. This non-linear I-V behaviour has

been explained on the basis of charged defect states,

From electrical conductivity measurements it is found that the
conductivity decreases with increasing Sn concentration in the sample

i.e. activation energy increases with increasing Sn concentration in
the sample, It is seen that the activation energy for As333e67 is
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0.64 eV and increases to 0.71 eV for As33SeggSny. This type of

behaviour is unusual, Because in the literature it is reported that
the activation energy decreases with increasing metal content in the
chalcogenide glasses. This unusual result may be due to the widening

of band-gap as a result of :
1. Electron-electron or electron-impurity scattering.

2. The smearing effects due to local deformations of a lattice

because of randomly oriented Sn ions.

3. The compositional disorder and deeper potential fluctuations

associated with incorporation of Sn in chalcogenide glasses.,

The values of pre-exponential factor O, have been computed.
The S, values are found to decrease with increasing Sn concentration
in the sample. The deviation in O, values from reported value may

be due to the large extrapolation involved in calculation.

.

The variation of thermo e.m.f. with temperature difference has
been studied. The thermo e.m.f. varies linearly with temperature
difference. As the observed thermo e.m.f. is +ve, the carriers are
holes and the samples are p-type in nature. The thermoelectric power
measurements showed that the thermoelectric power increases with
increasing Sn concentration in the sample. The activation energies
calculated from conductivity and thermoelectric power measurements
differ by 0.13 eV. This difference in activation energies has been
explained on the basis of long range potential fluctuations existing
in the bulk of the material due to the random distribution of charge

centres, The difference is in agreement with the results reported
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by Overhof and Beyer for chalcogenide glasses. The Q, factor in our
case is found to increase with increasing Sn concentration in the
sample., The Qo values are seen to be less than those reported in the
literature., This may be due to the large extrapolation involved in

obtaining these values.

From magnetic susceptibility measurements it is observed that
ail samples have negative magnetic susceptibility, This shows that
the samples are diamagnetic in nature. The diamagnetic susceptibility
is found to increase with increasing Sn concentration in the sample.
This has been explained by assuming that there are two mechanisms as
a possible sources of the diémagnetic enhancement of the suscepti-
bility of amorphous semiconductors., One of these isthe presence of
large orbits associated with localized states close to the mobility
edge. The other is the reduction in the paramagnetic Van Vleck contri
bution arising from the loss of long range order. The study of
variation of magnetic susceptibility with temperature showed that the

susceptibility is independent of temperature.

Thus, for our system, we conclude that

1, The current-voltage characteristics are non-linear.

2. The activation energy increases with increasing Sn concentra-
tion in the sample i.e. conductivity decreases with increasing

Sn concentration in the sample,

3. The thermoelectric power increases with increase in Sn concen-

tration in the sample, The samples are p~type in nature.
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4, Magnetic susceptibility is negative and it dincreases with
increasing Sn concentration in the sample, Magnetic suscepti-

bility is indepndent of temperature,

Suggestions for Further Research :

Extension of this work may be done :

1. To understand the physical mechanism for the role played by

the defect states, pinning of the Fermi energy and conduction

mechanism.

2, To prepare the semiconducting devices for technological uses.

Two research papers from this work hsve been communicated for

publication,

1. "Transport Properties of Amorphous S-  onducting
As-Se-Sn System",

Journal - Applied Physics A (Germany) eescoes

2, "Compositional and Temperature Dependenée of Magnetic
Susceptibility of As-Se-Sn System"

Journal - Material Science (UK) ceovcses
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