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In the case of illumination and when applying the forward bias, the value of the
current decreased from its value when exposed to radiation, noting that the decrease is
greater in the case of exposure to neutron radiation. In the case of reverse bias, the
value of the current for the devices irradiated with gamma rays was greater than its
value in the non-irradiated devices, while the value of the current for the devices
irradiated with neutrons decreased from its original value. The results of the response
time for the PN devices for the films exposed to radiation (gamma rays and neutrons)
showed an increase in the time required for response, while the recovery time is
greater in the devices exposed to radiation. The optical response measurements
showed a significant decrease for the devices exposed to both types of radiation
(gamma and neutrons), while the (I-V) measurements for MOS devices showed an
increase in the value of the current passing through the devices exposed to both types
of radiation, in addition to the fact that the saturation current values increase with
increasing exposure to radiation, while the height of the voltage barrier decreases with
increasing exposure to radiation. The C-V measurements for irradiated MOS devices
showed a shift towards the negative voltage, and that the value of the shift increases
with increasing exposure to radiation.



Abstract:

This study includes the preparation of cadmium selenide (CdSe) powder using
chemical bath deposition technique at 70 °C and then depositing it on glass substrates
to study the optical properties of the films. Single crystalline silicon substrates of
[100] type p-type were used and the CdSe compound was deposited on them to obtain
PN devices using pulsed laser deposition technique after depositing silver top
electrodes on the CdSe films. Also, MOS devices were prepared using directional
silicon of [100] type p-type with a 300 nm SiO»> top layer after depositing a thin layer
of aluminum using thermal evaporation deposition technique and depositing the back
and front silver electrodes to obtain the MOS structure. A group of PN and MOS
devices were exposed to gamma radiation emitted from a radium 2*Ra source for (10,
20, 30, 40) days, while another group of PN and MOS devices were exposed to
neutron radiation emitted from americium-beryllium ?*! Am-'°Be source for (5, 7, 9,
12) days. They were studied and compared with the behavior of non-irradiated
devices. The results of X-ray diffraction showed that all CdSe films had a hexagonal
structure with [100] direction, with a shift in the peaks due to radiation (gamma rays
and neutrons), in addition to the appearance of a new peak in all diffraction spectra of
films exposed to radiation due to the oxide SiO.. As for the results of X-ray diffraction
examinations of MOS devices, there were shifts in the peaks towards larger diffraction
angles in the devices exposed to radiation (gamma and neutrons) and a clear change in
the intensity reflected from the peaks of the irradiated devices, especially when
exposed to neutron radiation, as the peaks disappeared completely at irradiation
periods of 5, 7 and 9 days, then reappeared relatively significantly at 12 days of
neutron irradiation. As for the results of FE-SEM examination of PN devices, it
showed changes in the grain sizes appearing on the surfaces of the irradiated films
(gamma rays or neutrons), in addition to the appearance of surfaces The films exposed
to neutrons were rougher with some irregularly shaped clumps. The FE-SEM results
of the MOS devices showed that the grain size values and the number of grains present
on the surfaces of the devices exposed to both types of radiation were affected, in
addition to the occurrence of large changes in the shape of the surfaces exposed to
neutron radiation, and it was shown that cracks and fissures occurred, in addition to
the formation of large irregularly shaped clumps on the surfaces of the devices. The
results of optical measurements of the original and irradiated CdSe films showed an
increase in the value of the optical gap energy for films exposed to radiation (gamma
rays or neutrons). As for the results of electrical measurements of the original and
irradiated PN devices, the (I-V) measurements in the dark showed a decrease in the
value of the dark current in the forward and reverse biases with an increase in the
duration of exposure to gamma rays or neutrons.
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