
Abstract

Education 4.0 is transforming and revolutionizing the teaching-learning 
experience by embracing methods involving new-age technology in addition to 
traditional methods of teaching to produce students that are ready for the 
industry of the future. Problem based learning using simulations is a defining 
characteristic of Education 4.0 where students are required to apply their 
knowledge and skills in simulation environment, an analogous illustration of 
situations or processes. Scientific simulations are an experiential form of 
learning which can help the students to explore the scientific concepts and 
situations/ procedures without bothering about problems related to cost, time, 
safety, and scale. Using simulations in science laboratories entail opening to 
new dimensions of knowledge and understanding for students. They can 
examine new ideas/ variables and facts critically, and use them along with 
existing cognitive structures. 

The aim of the research paper is to explore the influences of problem based 
learning using simulations on students' learning outcomes. The study 
examines the efficacy of simulation based problem solving learning when real 
world problems are analysed within simulation environment.  It was observed 
that the use of simulation environment ensures that the students on one hand 
can explore and examine the merits of various exhaustive choices and 
alternative designs without essentially physically building the systems, at the 
same time they can understand the accuracy and effectiveness of a design 
before the system is constructed in reality, thereby reducing the cost of the 
system. 
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 Metadata
Abstract:
This paper illustrates the implementation of a character feature extraction,
classifier and an effective mapping algorithm applied on images of vehicle
license plates, using nonlinear feature extraction and spatial mapping. A novel
algorithm for low-level visual feature extraction has been presented, highlighting
non-linear morphological operations with structuring, filtering, erosion and
dilation techniques. Filtering and enhancement of raw image for key feature
extraction and recognition by edges by sobel, canny and Fuzzy logic,
convolution, median filtering and scaling image for boosting visual spatial
features has been performed. Template matching using thresholding by
effective feature mapping and semantic feature matching methods with pre-fed
datasets has been accomplished as an application to image computing. The
results obtained are tabulated and an accuracy of 79.30% using the above
mentioned algorithm is reported. The images henceforth have been exposed to
standard channel noises and thereafter compared for loss of information and
overall structure. Comparison methodologies used are MSE and PSNR values
and Structured Similarity Index (SSIM). The accuracy of results thus obtained
are reported, suggesting the robustness and effectiveness of the algorithm.
Image acquisition is accomplished by a remotely controlled android platform
based device integrated with the MATLAB platform in real-time. The acquired
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Abstract:
Within the ambit of this paper, we propose a system that takes attendance of
students for classroom lecture with a three stage robust mechanism for precise
attendance recording with high accuracy and weeding out proxies completely.
These days it is easily possible to estimate automatically the number of
students present or absent and using image processing, each student can be
identified. The solutions available are however, heavily hardware dependent
like RFID or Bluetooth technology and are not tamper proof. We propose a
method that takes attendance by tracking the cell phones of students, counts
the number of students in order to check duplicity of devices and in the third
stage identifies the registered users individually to detect impersonation. The
robust algorithm will be very effective in controlling the cases of cheating by
impersonation in entrance examinations. In the proposed system, firstly, an
Arduino based hardware system scans for registered Wi-Fi devices. Secondly,
a face detection system counts the number of students in the class. Finally, a
face recognition system that employs Facebook's API can tag students in real
time on dedicated Facebook pages for a particular class. This way the
attendance taking process is streamlined & proxies completely removed.
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a b s t r a c t

In this work, an analytical drain current model for Gate and Channel Engineered RingFET
(GCE-RingFET) has been developed by solving 2D-Poisson equation in cylindrical co-
ordinates. The authenticity of proposed model for GCE-RingFET architecture has been
justified by comparing the analytical results with simulation results obtained using ATLAS
3D device simulation. Performance comparison of GCE-RingFET with the conventional
RingFET device architectures has been performed. Various important performance metrics
such as surface potential, transfer characteristic (Ids-Vgs), ION/IOFF ratio, Threshold voltage
roll off, Sub-threshold Slope (SS), Drain Induced Barrier Lowering (DIBL), Trans-conduc-
tance Generation Efficiency (gm/Ids), have been investigated.

© 2017 Published by Elsevier Ltd.

1. Introduction

To enhance the reliability in terms of lifetime and to truncate the power consumption of device, device engineers have
miniaturized the device dimensions hand in hand with lowering of supply voltages. The continuous miniaturization in device
dimensions also resulted in the evolution of severe Short Channel Effects (SCE's) like higher leakage current, threshold voltage
roll-off and higher power dissipation etc [1]. To cope up with these malefic effects innovative device designs are introduced
(like Silicon On Insulator (SOI), Double Gate DG and Cylindrical Gate architectures etc.) by different research community.
These architectures acquires good gate controllability because of additional Gate and better short channel immunity along
with the additional fabrication process steps [2e7].

Lima et al., in 1995 [8] proposed alternate device engineering in terms or circular gate FET to slacken these effects. In
consecutive years the applicability of the device architecture for sensing application (i.e. X-ray detection) [9] has been
demonstrated at longer channel length. Application of the device as a power MOSFET has also been discussed previously by
Lima et al. [12]. and results revealed that the device is a promising one for power applications. Thereafter hydrodynamic
simulation of the device was first performed by William et al. [10,11] in 2011 and 2012 at nanoscale regime. RingFET
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Abstract:

This work presents the drain current model using Evanescent Mode Analysis (EMA)

for nanoscale Double Gate MOSFET having Gaussian doping pro�le along the

horizontal direction in the channel i.e. from source to drain region. Due to heavily

doped channel, band gap narrowing e�ect is incorporated in the analytical

modeling scheme. The various parameters evaluated in this work using analytical

modeling scheme are surface potential, electric �eld, threshold voltage, sub-

threshold slope and drain current. The impact of peak Gaussian doping pro�le on

the drain current and trans-conductance has been demonstrated which are

important for assessing the analog performance of the device. The results are also compared with the

uniformly doped DG MOSFET. The asymmetric behaviour of Gaussian doped DG MOSFET has also been

investigated. In addition to this, digital performance of Gaussian doped DG MOSFET has also been

assessed using exhaustive device simulation.
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a b s t r a c t

The present work demonstrates the investigation of T-shaped Double Gate MOSFET for
analog and digital performance. The 2D analytical modeling scheme is presented using
Evanescent Mode Analysis (EMA). The applicability of the proposed model has been
verified using ATLAS 3D device simulation. The device exploits peaks in the electric field
inside the channel (due to T-shaped gate) for better carrier transport efficiency and sub-
sequently higher drain current and trans-conductance. The impact of dielectric constant of
the void layer (due to T-shaped gate) on the electrostatic of the device has been investi-
gated using basic electrical parameters such as: sub-threshold slope, Drain Induced Barrier
Lowering DIBL, device gain and Ion/Ioff ratio. The comparative study between T-shaped DG
with the conventional DG MOSFET is also presented.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

For the last four decades, Planar MOSFETs have been of paramount importance for the silicon industry. MOSFET scaling has
been governed byMoore's Law, but the scaling trend has shown some deviation as the device dimensions reached sub 90 nm
technology node. The continuous scaling of device dimensions has resulted in alleviating Short Channel Effects (SCEs) such as
Threshold voltage roll-off, poor subthreshold slope and hot-electron effects. In addition to this, shorter the gate length, higher
will be the gate resistance [1]. As per ITRS, there has been a paradigm shift in tackling these problems and emphasis is on
studying ERD (Emerging Research Devices) [2]. Multiple Gate FETs (MuGFETs) falls in the category of ERD and are also able to
counter the SCEs by means of additional gates which provides better gate control over the channel. There is a multitude of
MuGFET architectures found in literature such as Double Gate [3], Triple Gate [4], Quadruple-Gate [5], FinFET [6], Pi-Gate [7],
Omega-Gate [8], Rectangular GAA(Gate-All Around) [9], Spherical GAA [10], etc. Inspite of these innovative devices, in 2004,
Lee et al. proposed a new gate architecture i.e. T-shaped Gate on the bulkMOSFET [11]. The proposed architecture successfully
lowered the associated gate capacitance as well as the gate resistance. Moreover, Furukawa et al. in 2007, have successfully
fabricated the T-shaped gate on siliconwafer [12]. In 2010, Lee et al. utilize the benefits of T-shaped gate on DG geometry for
4-bit SONOS type nonvolatile memory [13] wherein Gate Induced drain Leakage (IGIDL) current read method was used to
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a b s t r a c t

The work presented in this paper analyse the influence of gate underlap region (present either near the
source end or near the drain end) on the performance of FinFET using an efficient quasi 3D analytical
model carried out by using separation of variable technique. Various parameters analysed in this work
are: surface potential, electric field, threshold voltage (V ), Subthreshold slope (SS), Drain Induced
Barrier Lowering (DIBL) and sub-threshold drain current for different channel and underlap length.
Analytical results obtained from the developed model are validated by 3-D ATLAS device simulation soft-
ware results. Analog and RF performance metrics are also extracted for different lengths of underlap
region and compared with the conventional FinFET through extensive device simulation. The influence
of the back gate voltage on the electrostatics of the underlap FinFET is also investigated. The single stage
common source amplifier using conventional and underlap FinFET has also been analysed. Apart from
this, switching speed of the device is also investigated by comparing I /I ratio and delay for different
underlap and channel length.

2016 Elsevier Ltd. All rights reserved.

1. Introduction

In accordance with the Moore’s law, scaling of conventional pla-
ner MOSFET have reached their limits. Now a days, FinFET has
emerged as the favorable candidate to overcome the unwarranted
SCEs like higher leakage current and Drain Induced Barrier Lower-
ing DIBL [1,2]. In past few years’ considerable attention has been
given to study the various aspects of FinFET for future analog and
digital circuit applications. However, the fabrication of ultra-
scaled FinFET device becomes major challenge for the device engi-
neers. The major problem encountered is the process variation in
multigate FETs and has serious impact on the device performance
[3–8]. Thus, it is utmost important to analyse the device perfor-
mance degradation due to the gate misalignment (underlap region)
near the source and drain side. Hence, it is meaningful to analyse
the various performance degradation related issues of the FinFET
architecture.
The benefits of underlap FinFET by optimizing the spacer per-

mittivity and underlap gate length using TCAD simulation software
[4–8] has also been highlighted previously. Apart from this, large

gate underlap FinFET also shows subsequently lower on-state cur-
rent and thus imposing limits on the length of underlap region.
Various research groups have also reported physics based three
dimensional analytical model for FinFET architecture using Poison
equation. Numerous approaches are possible to solve the poison
equation such as: (1) Pseudo 2D solution [9], (2) quasi-2D method
[10], (3) power series expansion approach [11], Green function
expansion technique [12] and variable of separable technique
(i.e. separated into 1D Poison equation and 2D Laplace equation)
[13]. Out of various techniques, variable of separable method is
the most powerful one at the shorter channel length. Till date sev-
eral articles based on the separation of variable modeling tech-
nique has been available in the literature. The model formulation
of FinFET (or MOSFET including width alteration effect) has also
been reported earlier using separation of variable method. Su
et al. first demonstrated the modeling of SOI MOSFET including
narrow width effect in 1995 [14]. Then in 2002, Pei et al. developed
the analytical model of FinFET architecture [15]. Thereafter in 2004
and 2006, Katti et al. [16] and Havaldar et al. [17] proposed the
analytical model for SOI MOSFET (3D model) and FinFET architec-
ture respectively using superposition technique. In 2008, Wu et al.
[18] demonstrated the sensitivity of multigate FET using efficient
3D sub-threshold drain current model by solving the 3D Poisson
equation using variable of separation technique (i.e. superposition
method). After that, Narendar et al. in 2015 reported the analytical

http://dx.doi.org/10.1016/j.sse.2016.11.013
0038-1101/ 2016 Elsevier Ltd. All rights reserved.
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