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Academic Planning and
Development Section

No. APD/ICD/2019-20/762
17" March, 2020

Sub : Minor Research Grant Project 2019-20

SirfMadam,

1 am directed to inform you that the said proposal has been considered by the University and
the research grant as quoted above is sanctioned to the researcher.

The sanctioned amount will be disbursed in two installments. The first installment of 40% of the
sanctioned amount will be disbursed within the month of March. The remaining 60% amount will be
disbursed up to 31 December, 2020.

The researcher 1s expected to spend 60% amount initially from his/her own resources to carry
out the work.

Further, I am to inform you that the researcher will have to utilize the 40% sanctioned amount
on or before 31% March, 2020 and submit original bills/vouchers of the expenditure along with
Utilization  Certificate  duly certified by the Principal/Director/Head/Institute/University
Department/College to the Accounts Section of the University.

Please note that 60% balance amount, out.of sanctioned grant will be released after Poster
Presentation & final approval of the committee. Therefore you need to submit of utilization certificate
after presentation of your research including bills/vouchers/receipts in original through University
Account Section.

The report of the research work carried out by the concerned researcher will have to be
submitted to the University on or before 31 December. 2020.

The Principal/Head of the Institute are requested to inform the researcher accordingly and
arrange to forward his/her undertaking immediately to enable this office to release first
installment of the research grant.

Yours faithfully,

-~

+

Degpak V. More
Assistant Registrar
{APD Section)
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Shri, Gayakvad Ketankumar Rameshbhai,
At. Malwadi, Post. Majgaon,
Tal. Panhala, Dist. Kolhapur

Sub : About re-registration for Ph.DD.
Ref: S U/P.G.B.U.T.R./Ph.D./9421 di. 27/08/2018
Sir/Madam,
With reference to above mentioned, | am directed to inform you that the University

authorities have permitted you to continue your Ph.D. research Physics from 01/07/2023 subject to
following conditions:

1) Repular payment of fees Rs. 11160/- per year.
2) Submission of biannual i.e. six monthly progress report of research work as per R.Ph.D. 10.
3) Submission of thesis within Two years from the date of re-registration.
4q) Candidate is permitted to submit his/her thesis within this extended period otherwise
his/her registration will automatically stand cancelled.
5)

Other terms & Conditions mentioned in earlier letter refereed here above shall
remain the same.

Y ours faithiuliy,
s
Dy. Regist;ar
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1. The Head,

Department of Physics,
Shivaji University,
m.olhapur.

““Dr. K. K. Patankar (Guide),
I'-401, Vasant Utkarsh, Near SBI,
Rajarampuri 7th Lane, Kolhapur. 416008
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Name of the Principal Investigator:
Dept./Institution/College Name:

Mr. Ketankumar Gayakvad
Department of Physics,
K.J.Somaiya College of Science & Commerce,

Mumbai. 400077.

College Address of Principal Investigator:

Designation of Principal Investigator:
Email of Principal Investigator:
Mobile Number:

Faculty:

Subject:

Name of the Co-Investigator:

Title of the Project:

Department of Physics,

K.J.Somaiya College of Science and Commerce,

Vidyavihar(East),
Mumbai. 400077.
Assistant Professor
ketankumar@somaiva.edu
9766944708

Science and Technology
Physics

Dr. K. K. Patankar,
Associate Professor,
Department of Physics,
Rajaram College,
Kolhapur.400012.

“Synthesis and characterization of spinel ferrite materials to study their resistive switching

performances for RRAM.”
Sanctioned Amount for the Project:

Signature of the Principal Investigator:
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50,000/-

Signature of the Co-Principal Investigator:
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Project Title: “Synthesis and characterization of spinel ferrite materials to study their resistive
switching performances for RRAM.”

Name of the Principal Investigator: Mr. Ketankumar Gayakvad

Designation: Assistant Professor of Physics,

Name of the Institute: K.I. Sémaiya College of Science and Commerce,
Mumbai. 400077.

Project Number: 576

Introduction:

Resistive Random Access Memory(RRAM) can be employed for data storage, Neuromorphic and
Logic Applications[1][2]. RRAM shows remarkable advantages over other competent memory devices
due to its good compatibility with CMOS, low power requirement, non-destructive read out, high
endurance, excellent resistive switching, good retention and high operational speed[3][4][5][6].

In general, structure of RRAM is as shown in following figure[7].
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Figure.l MIM configuration

Spinel ferrites are well known for their memory applications[8][9]. It is because of the unique property
of magnetic hysteresis and I-V characteristics[10][11]. With the advent of technology, the size of the
equipment is getting reduced. Hence, miniaturization in memory devices is also required. In this Minor
Research Project, we have synthesized spinel ferrite materials for resistive switching performances.

Experimental Details:

We have synthesized Cobalt Ferrite thin films using Solgel Assisted Spin Coating Technique. Cobalt
Acetate and Ferric Nitrate were used as precursors solutes whereas 2-methoxy ethanol was employed
as solvent. Proper quantity of solutes was added into 2-methoxy ethanol so as Fe:Co ratio will be 2:1.
Then the obtained solution was kept for reflux. After refluxing for particular time, the obtas
been used for spin coating of Cobalt Ferrite thin films of various concentrations.




Cobalt ferrite thin films of 0.1 M and 0.2 M metal ions are as shown in table 1.

Table:1 Spin coated cobalt ferrite thin films.

Sr.No. Concentration Number of coats Annealed at 500 °C for 7 hours.
T 0.10 M 20
2 020 M 20

We found that, the thin film of 0.1 M concentration is having better uniformity as compared to that of
0.2 M concentration. Additionally, we have fabricated cobalt ferrite thin films of 0.15 M and 0.25 M.

Table: 2. Spin coated cobalt ferrite thin films.

Sr.No. Concentration Number of coats Annealed at 500 °C for 7
hours.
1. 0.15M 15
2 0.25M 15




As-deposited thin film of cobalt ferrite for 0.25 M with 15 coats and 0.20 M with 20 coats is shown in
the following figure 2.

Figure 22 0.20 M Figure 2b 0.25 M

Cobalt ferrite thin film of 0.10 M metal ion concentration with 15 coats as deposited and annealed at
500 °C are as shown in the following figures.

Figure 3a 0.10 M at RT Figure 3b 0.10 M annealed at 500 °C

Figure 4a I-V Set Up Figure 4b RS de
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Figure 4c. I-V characteristics of Ag/CFO/FTO resistive switching device.

Conclusions:

1. Solgel assisted spin coated thin film of cobalt ferrite with metal ion concentration of 0.1 M,
number of coats 15 and annealed at 500 °C shows Unipolar Resistive Switching for the

compliance current of 10 mA. Thus, Cobalt Ferrite can be used as an active material in RRAM
device.

2. Among various metal ion concentrations, we found good quality cobalt ferrite thin film for 0.1
M metal ion concentration.

Publication:

K. Gayakvad, K.K. Patankar, Cobalt ferrite as an active material for resistive random-access memory,
Pramana. 95 (2021) 172. https://doi.org/10.1007/s12043-021-02211-z.
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