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RESEARCH EXPERIENCE

Research Supervisor: Dr. Mahbub Alam

Title: Tight Binding Hamiltonian Parameter Extraction and I-V Characteristics of 13 AGNR using Machine
Learning Method

Abstract: — The Hamiltonian of a unit cell, coupling matrices and the device can be used to find electronic
properties like the band structure of a material and the I-V characteristics of the device. As new materials are
emerging all the time, it is essential to know the electronic properties of these materials with the help of a unit
cell or device Hamiltonian. In this paper we have used a machine learning method to generate the Hamiltonian
matrix and the coupling matrices of the unit cell of 13 Armchair Graphene Nanoribbon (AGNR) from the
energy band data found from Density Functional Theory. This machine learning generated Hamiltonian of 13-
AGNR has been used to find the I-V characteristics of a Nano-FET device and this I-V characteristics has been
compared with the already existing results.

KEY SKILLS
e Programming Language : C, C++, Matlab, Python
e Framework and Libraries : Pandas, Numpy, Matplotlib, Keras, Tensorflow,
Scikit-Learn, App Designer (Matlab)
e Simulation Software/Tools : Spice Circuit Simulator, CYME PSAF, Proteus, Cadence
Virtuoso, Cadence NC-Sim, EDA Playground, Matlab Simulink
e Drafting Tool . Autocad 2007
e Computer Proficiency : MS Office, Windows OS
e Web Development :HTML 5

e Hardware & Embedded System : STM-32, FPGA Module, ATMEGA Microcontroller
e Language Proficiency : English, Bangla


mailto:1806018@eee.buet.ac.bd
https://sazzadul-islam.github.io/

PROJECTS

e Ordinary differential equation solver and filter design using MATLAB [Files]
e Voice based attendance system using Machine Learning (KNN) [Files]

e Line Following and Obstacle Avoider Robot using PID controller [Files]

e Message Transmission through LASER [Files]

¢ Analytical Behavior of HVDC Under Normal and Faulty Conditions [Files]
¢ Speed Control of DC Motor with Feedback from Digital Tachometer [Files]
¢ 10T based door lock system [Files]

¢ Low Dropout Regulator (LDO) design [Files]

o Electronic Fuse Design using Op-amp [Files]

o Four ways traffic controller using Digital Logic Design [Files]

¢ Nine story building design in AutoCAD [Files]

¢ 12C bus protocol using Verilog [Files]

¢ Experimental setup to measure L-I characteristics of LED [Files]

AWARDS AND ACHIEVEMENTS

Dean’s List Award, January 2019

Dean’s List Award, July 2021

Dean’s List Award, January 2022

Scholarship for University of Merit, January 2019

Scholarship for University of Merit, January 2020

Scholarship for University of Merit, January 2021

Scholarship for University of Merit, July 2021

Scholarship for University of Merit, January 2022

Scholarship for University of Merit, July 2022

Admission Test Scholarship, January 2019

Scholarship for University of Merit, January 2023

First Runners-up, BUET EEE Olympiad, March 2023

Talent Pool Scholarship on Secondary School Certificate Result 2016, Board of Intermediate and
Secondary Education, Chattogram (7" in board)

General Scholarship on Higher Secondary School Certificate Result 2018, Board of Intermediate and
Secondary Education, Chattogram

Meritorious Student in Kazi Nazrul Islam Hall Award, March 2024

CORE COURSES
e Analog Integrated Circuits e Power Transmission and Distribution
e VLSI circuits and Design e Electrical Service Design
e Digital signal Processing e Power System - 1
¢ Digital Logic Design e Energy Conversion (2 Courses)
e Compound Semiconductor Devices e Power Electronics
e Microprocessors and Embedded Systems e Electrical and Electronic Circuits

(4 Courses)

Control System

Semiconductor Device and Materials
(5 Courses)

Process and Fabrication Technology
Communication Systems (2 Courses)


https://drive.google.com/drive/folders/163-eI43TI6bH8B8461yPKR7iITwmjt9a?usp=drive_link
https://drive.google.com/drive/folders/1Qn4OQqlmvkX4pe_dU2UpJdsfAkFot7Fd?usp=drive_link
https://drive.google.com/drive/folders/1tNH7d8euKMovKqm_9pmhO3HttWnIeti1?usp=drive_link
https://drive.google.com/drive/folders/1EicKyokRjZXsNkTTriWmiBtSlA8ihOso?usp=drive_link
https://drive.google.com/drive/folders/1lOOhjsMr9ObzG0wX95V1O2JLhY04p1Iw?usp=drive_link
https://drive.google.com/drive/folders/1lzJvuZE-lpNxyTCkkwvFxv2aFGY44lrD?usp=drive_link
https://drive.google.com/drive/folders/1ipCJaqfVriid6L7QTTcRLYaKiGdycc7g?usp=drive_link
https://drive.google.com/drive/folders/1nS7o7qUGB9xsO0vZo34Q7jnVBrzDxGP7?usp=drive_link
https://drive.google.com/drive/folders/12WbI5jcoDl5voKRwLlt5O0bMlJJwSWVt?usp=drive_link
https://drive.google.com/drive/folders/1Qvov3MuPrfQ5EIcN9AKNqv7ZWCn68-NO?usp=drive_link
https://drive.google.com/drive/folders/1hzWa5YlKEUCv8JeihnvelC5FyhOCRQFb?usp=drive_link
https://drive.google.com/drive/folders/1YNeWmM4hkk8EyZ3BzNAHPdyhlhAh0oW1?usp=drive_link
https://drive.google.com/drive/folders/1WPxbUJUWFIqUJni1Dl2OYfJprmBuQont?usp=drive_link

EXTRA CURRICULAR ACTIVITIES

e Membership Development Coordinator (2022-2023)
e Deputy Head of Event Management (2023-2024)
e Intern, Inovace Technologies (Nov,2023-Dec,2023)

REFERENCES

Dr. Mahbub Alam

Associate Professor, BUET

Dhaka, Bangladesh

mail: mahbubalam@eee.buet.ac.bd
mobile: +8801726400400

Dr. Muhammad Abdullah Arafat
Assistant Professor, BUET

Dhaka, Bangladesh

mail: abdullah_arafat@eee.buet.ac.bd
mobile: +8801553287666



mailto:mahbubalam@eee.buet.ac.bd
mailto:abdullah_arafat@eee.buet.ac.bd

