Cairo University

CHARGE INDEPENDENT MODELING OF FLOATING
GATE MOSFET

By

Ahmed Hossam Eldin Hamed Hassan

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of

MASTER OF SCIENCE
in
Electronics and Communications Engineering

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2018



CHARGE INDEPENDENT MODELING OF FLOATING
GATE MOSFET

By
Ahmed Hossam Eldin Hamed Hassan

A Thesis Submitted to the
Faculty of Engineering at Cairo University
in Partial Fulfillment of the
Requirements for the Degree of
MASTER OF SCIENCE
in
Electronics and Communications Engineering

Under the Supervision of

Prof. Dr. Amin M. Nassar Dr. Hamdy Abd El-hamid
Professor of Electronics Associate Professor
Electronics and Communications Nanoelectronics and Devices
Faculty of Engineering, Cairo University Zewail City for Science and Technology

FACULTY OF ENGINEERING, CAIRO UNIVERSITY
GIZA, EGYPT
2018



Engineer’s Name:

Date of Birth:
Nationality:
E-mail:
Phone:
Address:

Registration Date:

Awarding Date:
Degree:
Department:

Ahmed Hossam Eldin Hamed Hassan
22/01/1993

Egyptian

Ahhamed93@azhar.edu.eg
01126003288

7500 Mohamed Mahmoud St, Mokatam,
Cairo, Egypt.

1/10/2016

d...12019

Master of Science

Electronics and Communications Engineering

Supervisors:
Prof. Amin M. Nassar
Dr. Hamdy Abd EI-Hamid
Associate Professor Nanoelectronics and Devices Zewail
City for Science and Technology
Examiners:
Prof. Elsayed Mostafa Saad (External examiner)
Professor at Faculty of Engineering-Helwan University
Dr. Ibrahim Mohammed Kamar (Internal examiner)
Prof. Amin Mohamed Nassar (Thesis main advisor)

Title of Thesis:

Charge Independent Modeling of Floating Gate MOSFET

Key Words:

FGMOSFET; Devices Modeling; Parasitic Capacitances; Nano Electronics; Charge
Trapping

Summary:

This Thesis studies the Floating- Gate MOSFET (FGMOSFET) for its
importance in biomedical engineering and many modern low-power applications. A
practical DC model for FGMOSFET is highly needed to be used in circuits simulators.
A mathematical model for the parasitic capacitances of FGMOSFET in linear and
saturation regions of operation is introduced. Then the resultant capacitance values in
drain-current equation is applied. In parallel way, a simulation technique in literature
for FGMOSFET is stated. Comparison between proposed model and simulation curves
are done. The output curves and characteristic curves for FGMOSFET are drawn for
various biases. The model proposed is a spice model for FGMOSFET and can be
inserted in any circuit simulator such as Spector and various SPICE programs (i.e.
HSPICE, WInSPICE, etc.). The model is verified by using 0.13um CMOS technology
and Cadence Simulator based on BSIM3 models. The model is based on n-channel
FGMOSFET. The model considers velocity saturation as short channel effect and bulk
charge due to drain-to-source voltage as second order effect. The model is not a charge
conservative. The maximum percentage of error in linear region is 9.6% and in
saturation is 2.6%.
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