
Accepted Manuscript

Impact of scaling voltage and size on the performance of Side-contacted Field Effect
Diode

Behnam Jafari Touchaei, Negin Manavizadeh

PII: S0749-6036(18)30060-0

DOI: 10.1016/j.spmi.2018.03.056

Reference: YSPMI 5586

To appear in: Superlattices and Microstructures

Received Date: 9 January 2018

Revised Date: 22 March 2018

Accepted Date: 22 March 2018

Please cite this article as: B.J. Touchaei, N. Manavizadeh, Impact of scaling voltage and size on the
performance of Side-contacted Field Effect Diode, Superlattices and Microstructures (2018), doi:
10.1016/j.spmi.2018.03.056.

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.

https://doi.org/10.1016/j.spmi.2018.03.056


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Impact of scaling voltage and size on the performance of Side-contacted Field Effect Diode 

 

Behnam Jafari Touchaei, Negin Manavizadeh* 

Faculty of Electrical Engineering, K. N. Toosi University of Technology, Tehran 1631714191, Iran 

 

Corresponding Author: manavizadeh@kntu.ac.ir 

 

Abstract 

Side-contacted Fild Effect Diode (S-FED), with low leakage current and high Ion/Ioff ratio, 
has been recently introduced to suppress short channel effects in nanoscale regime. The 
voltage and size scalability of S-FEDs and effects on the power consumption, propagation 
delay time, and power delay product have been studied in this article. The most attractive 
properties are related to channel length to channel thickness ratio in the S-FED which 
reduces in comparison with MOSFET significantly, while gates control over the channel 
improve and the off-state current reduces dramatically. This promising advantage is not 
only capable to improve important S-FED’s characteristics such as subthreshold slope but 
also eliminate Latch-up and floating body effect.  
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1. Introduction 

Scalability is extremely important issue in digital designing whether about scaling channel 
length or voltage. Operation of digital blocks can be optimized in term of voltage and 
frequency as if it works properly with maximum performance without overheating so 
dynamic voltage/frequency scaling (DVFS) were proposed to choose minimum supply 
voltage for optimizing clock frequency and power consumption [1,2].  
Field Effect Diode (FED) has been proposed not only for increasing drive current but also 
operating in different application such as dynamic memory cell (DRAM), static memory cell 
(SRAM), electrostatic discharge (ESD), high speed digital circuit [3-7]. In very short channel 
length below 100 nm, FED faces with multiple challenges such as large off-state current. To 
supress such defects, S-FED was introduced and optimised geometrically [8,9]. Recently 
demonstrated that S-FED can be a part of logic circuit both in high frequency and low power 
designing [10,11]. 
Comparable study between SOI-MOSFET and S-FED led to distinguish superior advantages 
in term of subthreshold slope (SS), threshold voltage (Vth) and on state to off state current 
ratio (Ion/Ioff). Also Mixed-mode simulation assisted to realize S-FED’s operation into the 
inverter logic gate in comparison with CMOS counterpart. To have a fairly comparison, all 
parameters for both S-FED and MOSFET were considered exactly the same: 10+21 cm-3 
source and drain doping concentrations, 25, 45, 55 and 95 nm channel length, 0.8 nm gate 
oxide, 145 nm buried oxide (BOX) thickness and gate work function of 4.7 eV. Equivalent 
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