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Abstract

The present research consist of three fabricating stages , in the
first stage the fabricated device has the (Al/Si/SiO,/CdS/Al) structure
which depend on the activated layers (SiO,/CdS) . Thermal evaporation
method was used to deposited CdS and Al layers while the silicon
oxide(SiO,) layer was generated from silicon with different thicknesses
(50-150 A) on the wafer surface using both dry and wet thermal

oxidation.

The optical and electrical properties was studied , the optical
characteristics include the transmittance and absorbance was used to
calculate the energy gap of CdS (Eg~2.8eV) . The current voltage
characteristics was performed using D.C. and A.C. currents on
specimens contain different thicknesses of silicon oxide (SiO,) and
cadmium sulfide (CdS) .The optimized thickness of these layers was
obtained of about (SiO,=75 A and CdS=750 A) which indicate that the
type of resistive switching was Unipolar and the switching resistance

ratio (Ryat0) Of about one order (10').

The second stage include attempts to improve specimens operation
throughout the deposition of polymer layers (Cellulose Nitrate and
Cellulose Acetate )using Spin—Coater instrument , the fabricated devices
have (Al/Si/SiO,/CdS/Polymer/Al) structure with activated layers
(SiO,/CdS/Polymer) which has been result a better resistive switching in
comparison to the specimens in the first stage . The switching
resistance ratio (R) Was improved to about double and the operating
voltage ( Vet ,Vreset »Vioming ) decreases for the specimens  that include
Cellulose Acetate layer in comparison to the specimens that include
Cellulose Nitrate which also indicate that the type of resistive switching

was Unipolar.



The final stage and represent the goal of present work, was
performed by deposition of a Cellulose Acetate layer including
a Cobalt Oxide nano particles (CoO) , the deposition process
performed using spin—coater instrument and the fabricated devices
have (Al/Si/SiO,/CdS/CoO/Al)  structure with activated layers
(SiO,/CdS/Co0).

The devices showed a better resistive switching in comparison to
the devices in the both stages above , where the switching resistance
ratio (Rai0) attended to about two orders (102) , maximum value of LRS
of about 170Q , lowest value of HRS of about 94.1Q , operating
voltages as lowest as possible in comparison to operating voltages of
the first states ( V. values with in (2.4-2.8V) and Ve values with in
(1.3-1.8V)).

The effect of top electrode area on the device operation was
studied for all devices in the stages above , we found that the top
electrode area inversely proportional to the forming voltage (Vioming) -
also we notice a decreasing in (HRS) with increasing electrode
area and with each endurance cycles where all measurements was

achievement by several tenths of endurance cycles.



