Accepted Manuscript

Superlattices

Capacitance Modeling of Gate Material Engineered Cylindrical/Surrounded Gate
MOSFETSs for Sensor Applications

Jay Hind Kumar Verma, Yogesh Pratap, Subhasis Haldar, R.S. Gupta, Mridula Gupta

PII: S0749-6036(15)30192-0
DOI: 10.1016/j.spmi.2015.09.015
Reference: YSPMI 3979

To appearin:  Superlattices and Microstructures

Received Date: 12 May 2015
Revised Date: 12 September 2015
Accepted Date: 14 September 2015

Please cite this article as: J.H.K. Verma, Y. Pratap, S. Haldar, R.S. Gupta, M. Gupta, Capacitance
Modeling of Gate Material Engineered Cylindrical/Surrounded Gate MOSFETSs for Sensor Applications,
Superlattices and Microstructures (2015), doi: 10.1016/j.spmi.2015.09.015.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.spmi.2015.09.015

Capacitance Modeling of Gate Material
Engineered Cylindrical/Surrounded Gate
MOSFETSs for Sensor Applications

Jay Hind Kumar Verna® Yogesh Pratdp®, Subhasis Halddr®, R.S. Gupta® and
Mridula Guptd " ©
'Semiconductor Device Research Laboratory, DepattofdElectronic Science, University of
Delhi, New Delhi- 110021, India
“Department of Physics, Motilal Nehru College, Umsity of Delhi, New Delhi-110021, India
3Department of Electronics and Communication Enginge Maharaja Agrasen Institute of
Technology, Delhi-110086, India
Email: jkv.electronics@gmail.com.corfyogi.pratap87 @gmail.com,
Csubhasis_haldar@rediffmaiI.coﬁnsgupta1943@gmail.corf'mridula@south.du.ac.in

* Corresponding Author

Abstract

This paper presents charge based analytical dmairerd and capacitance model of
material engineered Cylindrical/Surrounded Gate T(8&T) MOSFET with nanogap

cavity region for sensor applications. Material iaegred i.e. dual material gate provides
improvement in Short Channel Effects (SCEs) andndyical shape nanogap cavity
region is used for sensing of biomolecule strengtie material engineered CGT/SGT
MOSFET sensor electrically detect the targeted blenules of different strength by

change in drain current and gate capacitance. Aizalyas been carried out by using
unified charge control based model derived froms&ai’s equation. It is shown that

sensitivity of changing biomolecules strength isrenm gate capacitance than the drain
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