
Accepted Manuscript

Performanance analysis of InGaAs/GaAsP heterojunction double gate tunnel field
effect transistor

S. Ahish, Dheeraj Sharma, M.H. Vasantha, Y.B.N. Kumar

PII: S0749-6036(16)30362-7

DOI: 10.1016/j.spmi.2017.01.014

Reference: YSPMI 4777

To appear in: Superlattices and Microstructures

Received Date: 26 June 2016

Revised Date: 9 January 2017

Accepted Date: 9 January 2017

Please cite this article as: S. Ahish, D. Sharma, M.H. Vasantha, Y.B.N. Kumar, Performanance
analysis of InGaAs/GaAsP heterojunction double gate tunnel field effect transistor, Superlattices and
Microstructures (2017), doi: 10.1016/j.spmi.2017.01.014.

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.2017.01.014


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 
 
 
 

Performanance analysis of InGaAs/GaAsP

Heterojunction Double Gate Tunnel Field Effect

Transistor

S. Ahish, Dheeraj Sharma, M. H. Vasantha, Y. B. N. Kumar

Nanoscale Device, Circuit and System Design Lab.
Department of Electronics and Communication Engineering

National Institute of Technology, Goa - 403401, India.

Abstract

In this paper, analog/RF performance of InGaAs/GaAsP heterojunction
double gate tunnel field effect transistor (HJTFET) has been explored. A
highly doped n+ layer is placed at the Source-Channel junction in order to
improve the horizontal electric field component and thus, improve the re-
aliability of the device. The analog performance of the device is analysed
by extracting current-voltage characteristics, transcondutance (gm), gate-to-
drain capacitance (Cgd) and gate-to-source capacitance (Cgs). Further, RF
performance of the device is evaluated by obtaining cut-off frequency (fT )
and Gain Bandwidth (GBW) product. ION/IOFF ratio equal to ≈ 109 , sub-
threshold slope of 27 mV/dec, maximum fT of 2.1 THz and maximum GBW
of 484 GHz were achieved. Also, the impact of temperature variation on
the linearity performance of the device has been investigated. Furthermore,
the circuit level performance of the device is performed by implementing a
Common Source (CS) amplifier; maximum gain of 31.11 dB and 3-dB cut-off
frequency equal to 91.2 GHz were achieved for load resistance (RL)=17.5KΩ.

Keywords: Indium gallium arsenide, cut-off frequency, gain bandwidth
product, heterojunction tunnel field effect transistor, double gate.

Email addresses: ahish27@gmail.com (S. Ahish), dheeraj@iiitdmj.ac.in
(Dheeraj Sharma), vasanthmh@nitgoa.ac.in (M. H. Vasantha), and
nithin.shastri@nitgoa.ac.in (Y. B. N. Kumar)

Preprint submitted to Elsevier January 12, 2017



Download English Version:

https://daneshyari.com/en/article/7940936

Download Persian Version:

https://daneshyari.com/article/7940936

Daneshyari.com

https://daneshyari.com/en/article/7940936
https://daneshyari.com/article/7940936
https://daneshyari.com

