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Abstract

In this research, a vapor deposition system was designed and constructed, as
this system was completed at the Department of Physics of the College of Science
and was successfully tested on models of glass slides that were later on used in

various sedimentation processes.

Two methods have been used to prepare thin films of ZnTe . The first
method was chemical bath deposition, in which different parameters were achievd,
such as molar weight (0.05, 0.1, 0.15 and 0.2 mol), precipitation time, solution
temperature and acid (HCI) concentration in 50 ml of distilled water. The effect of
these parameters on the optical, structural properties and optical constants was
investigated. A Fluctuated change of layer thicknesses was obtained with
precipitation time¢ the band gaps were slightly changed within the range (2.65-
2.75 eV) as a result of molar weight variation. The energy gaps varied significantly
with solution temperature where it changed from 2.85 eV to 2.55 eV for molar

weights (0.1 mol) and from 2.75 eV to 2.5 eV for (0.15 and 0.2 mol).

Diftferent acid (HCI) concentrations (1.25,2.5,5,7.5 and 10 ml in 50 distilled
water) have been used to prepare ZnTe thin films.The AFM, SEM image shows
the increase in the grain size and aggregation with acid concentration ; Raman
spectrum for these layers shows a different content of Zn, Te elements and ZnTe
compound. The energy gap of each layer was calculated which varied from 2.65 to

2.8 ¢V for 10 min and from 2.7 to 2.8 for 80 min precipitation period.

Annealing effect for different annealing time and different annealing
temperature on was studied for all layers and we found that the best annealing
temperature was 150°C and the optimal annealing period was 120 min because the

band gap had the smallest value close to 2.5 eV.



The second method was performed using the designed chemical vapor
deposition system. The energy gap of the layers prepared by both methods and
compared and we found that the band gap of the layers was prepared by CVD
system (2.4 eV) was less than that prepared by CBD method (2.75 eV).

A Nano layers of carbon with different thicknesses was deposited using
plasma sputtering method ; the junction ZnTe — Carbon was coated from both sides
by 60 nm gold layers to investigate the electrical properties, the I-V characteristics
of the junction appeared similar to that of the diode. The layers of ZnTe and carbon
were imaged using AFM and SEM which indicated the presence of carbon
nanotube within the carbon layer. Finally, Raman and EDS spectrums gave a
layer's content of ZnTe and carbon concentration which were identical to what

used in this work.
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