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Ph.D.  

 Research Topic: “Analytical Modeling and Simulation of Some Gate Structure 

Engineered Homo/Heterojunction Double-Gate Tunnel FETs”  

Under the supervision of Prof. Satyabrata Jit 

Description: Tunnel field effect transistors (TFETs) has an unique property such as low 

subthrehold swing (SS), high ON-OFF current ratio, and reduced short channel effects (SCEs) 

which makes a suitable candidate for obtaining low power application. However, due to band-band 

tunnelling (BTBT) phenomenon, TFETs suffer from low ON current problem i.e. it does not full-

fill requirement for international technology roadmap for semiconductor (ITRS). To overcome this 

problem, we have proposed some techniques using modeling and simulation to improve ON-state 

current such as low band gap materials, gate work function engineering, gate-oxide engineering, 

and heterojunction. The model results have been compared with the simulation data obtained using 

the commercially available ATLAS 2-D device simulator from SILVACO for the validity of the 

proposed model. 

 

M.Tech: 

 Research Topic: “Analytical Modeling and ATLAS Based Simulation of Double-Gate 

(DG) MOSFETs with Gaussian-doping Profile” 

Under the supervision of  Prof.  Satyabrata Jit 

Description: A 2-D analytical model for electrical characteristics such as surface potential, 

threshold voltage, subthreshold current and subthreshold swing (SS) of double-gate (DG) 

MOSFETs with vertical gaussian-like doping profile has been demonstrated in the dissertation. 

Parabolic approximation method has been used to derive the surface potential of DG MOSFETs. 

Accuracy of the proposed models is verified using the commercially available ATLASTM, a 2-D 

device simulator from SILVACO. 

B.Tech: 

 Project topic: “Temperature Indicator and Controller using Microcontroller”. 

It is a temperature indicator cum controller that can be interfaced with a heater's coil to maintain 

the ambient temperature; the controller is based on AT89C51 microcontroller. 

 

Work Experience: 
 

 Working as an Assistant Professor in the Department of Electronics & Communication 

Engineering at IIIT Bhagalpur since 07 August 2018 till date. 

 Working as Teaching Assistant under Prof. Satyabrata Jit for Analog Communication 

Systems during the even semester, session 2016-2017.     

 Worked as Teaching Assistant under Prof. Satyabrata Jit for Signals and Systems during 

the odd semester, session 2016-2017.             



 Worked as Teaching Assistant under Prof. Satyabrata Jit for Signals and Systems and 

Analog Communication Systems during session 2015-2016.                 

 

Area of Research Interests: 

 Modeling of Conventional/Non-Conventional Semiconductor Devices and its RF/Analog 

application 

 Characterization of Semiconductor Devices for Optoelectronics and Microelectronics 

using TCAD simulator. 

  

Subjects of Interests: 

 Basic Electronics 

 Basic Electrical Engineering 

 Solid State Devices 

 Analog  Circuits 

 Digital Electronics 

 LSI/VLSI Deign 

 Microelectronics 

 

Software Skills: 
 

 Computation and Programming Software- MATLAB 

 Simulation Software- ATLAS 

 Operating Systems- Windows XP/ VISTA/7/8 

 

Training & Workshops:  
 

 Participated Short term Course on “Modeling and Simulation of Advanced 

Semiconductor Devices”, held at IIT (BHU), Varanasi  during July 17th to 22th, 2017. 

 Attended the Short Course on “Modeling, Simulation and Characterization of Nano-

Transistors” organized by Department of Electrical engineering, IIT Kanpur during 

October 26th to 30th, 2015. 

 Attended “National Symposium on Research Methodology for Future researchers” 

(RMFR-2015) conducted by IIT (BHU), Varanasi. 

 Participated in one day Workshop on “National e-Governance Plan”, organized by 

Computer Centre, IIT (BHU), Varanasi. 

 Attended workshop on Digital Design in VLSI & Verilog HDL conducted by NVIDIA 

Graphics Pvt. Ltd., Bangalore at IT-BHU, Varanasi. 

 



Extra-Curricular Activities: 

 

 Worked as Coordinator for celebration of Republic Day in IIIT Bhagalpur, 2018-2019. 

 Worked as Faculty-in-charge in  IIIT Bhagalpur, 2018-2019. 

 Worked as Mess Manager in Vivekanand Hostel, IIT (BHU), Varanasi, 2014-2015. 

 Participated in The Institute Day held at IIT (BHU), Varanasi during April 02-03, 2016. 

 Participated in The Institute Day held at IIT (BHU), Varanasi during February 26-27, 

2015. 

 Participated in four days Yoga Camp, organized by Banaras Hindu University 

Student’s Council during 28 Jan.- 28 Feb. 2012. 

 

Personal Traits: 
 

Dedicated towards responsibilities, Self-confident, Punctual, and Disciplined.  

Personal Details:  
 

Father’s Name :   Shri Ashok Singh 

Mother’s Name :   Smt. Sheela Devi 

Nationality  :   Indian 

Gender  :   Male 

Date of Birth             :    21/12/1984 

Languages  :   English & Hindi 

Present Address :   Room No- 101, Department of Electronics and Communication Engg.,  

                                        IIIT Bhagalpur, Bhagalpur.  Pin- 813210, India. 

Permanent Address :   S/o Ashok Singh, Saryug Prasad, Gola Road, Nawada (Bihar)   

                                        Pin-805110, India. 

Hobbies/Interests :   Playing Badminton, Plantation 

 

DECLARATION: 

I, hereby, declare that all the information provided is true to the best of my knowledge and belief. 

 

Date: 31/10/2019                                                                                               (Sanjay Kumar) 
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