University of Mosul
College of Engineering

Realization of Adaptive Gain Amplifier Using
Titanium Dioxide Tio, Memristor

MSc Thesis
By
Zahraa Khaled Ahmed

In Electrical Engineering

Supervised By

Dr. Faris Hassan Taha

2020 A.D. 1442 A.H.



Abstract

In modern analog or digital communication equipment’s for
the transmission of information is very important to achieve the
quality of communication. The self-controlled adaptive gain
amplifier was achieved, which is different from the traditional gain
amplifiers that these Amplifiers uses modern feedback element
called memristor, which is considered the fourth element in terms of
electronic components and is briefly like the characteristic of the
resistance nature, beside that has the property of remembering the
amount of voltage or current.

The memristor devices are now attractive in many
applications, memristor is one of the elements in which the
resistance depends on the historical memory of the current flowing.
The device was realized, implemented and evaluated using PSPICE
package, in which relationship between voltage and current
characteristics has been measured in different frequencies and
voltages applied to the memristor.

The adaptive gain amplifier which is necessarily needed in
receivers and transmitters to stabilize the output signal level at a
fixed magnitude in order easy made processing on the signal to
desirable specifications.

In this thesis, A variable gain amplifier (VGA) topology
utilizing titanium dioxide (Ti102) memristor is presented. The circuit
is realized and the analysis includes a theoretical prediction of total
harmonic distortion for the amplifier as a figure of merit. The
theoretical results are supported with PSPICE circuit simulation

including a memristor micromodel. The simulation results obtained



in the thesis are compatible as expected with the circuit designed
and simulated .

An important performance specification of a VGA is its fixed
output level for variable input level which is realized and mentioned
to be the correct performance of the amplifier by applying different
voltage magnitude with observing the output. Also, the linearity, in
this analysis, are measured as total harmonic distortion (THD)
which will be used as the percent of quality .

The adaptive amplifiers were also implemented with the
operation amplifier integrated circuit (741) with memristor feedback
and compared with another circuit without memristor. The results,
of total harmonic distortion (THD) was calculated for both cases in
the adaptive gain amplifiers, in the case using memristor feedback
there is THD closed to zero percent compared with traditional
feedback that is about 10.7%.

The main problem with this type of amplifier is the speed of
response to changes in the amount of input signals and this depends
on the development of the materials used in the manufacture of the

memristor device elements.
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