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Abstract
Wepresent an ultra-compact strip to slot waveguidemode converter to facilitate excellent
fundamentalmode coupling between the strip and slot waveguide over a broadwavelength range. The
design utilizes taperedwaveguide geometries for adiabaticmode conversion. The taper profiles are
optimized using a fast quasi-adiabatic approach to achieve the adiabaticmode conversionwithin the
smallest possible length.Wenumerically demonstrate a conversion efficiency of 99.4%at awavelength
1.55 μmwith a variation of<1.5%over a bandwidth of 100 nmand<5%over a bandwidth of
200 nm. In addition, the design is ultra-compact with a footprint of only 1.23×3.7μm2 and offers a
high tolerance to the possible fabrication inaccuracies.

1. Introduction

The slot waveguide can confine light within a nanoscale low index gap between two high index strips and hence
facilitates strong light–matter interaction. This property of slot waveguide has been utilized in a number of
applications including opticalmodulation [1], all-optical signal processing [2, 3], biosensing [4–6] and
absorption-based sensing [7]. The use of polymer filled slot waveguide formodulation and all-optical signal
processing allows efficient use of the non-linearity in polymers [1–3]. In biosensing applications, a strong
interaction between thewaveguidemode and the functionalizedwaveguide surface of the slot waveguide results
in a better sensitivity with smaller device footprint [8, 9]. However, scattering losses associatedwith slot
waveguides are, in general, higher than that of the stripwaveguides. Hence, the use of slot waveguides is better
suited to the abovementioned applications while formost of the other photonic integrated circuits (PICs), the
stripwaveguide is a better choice due to its low loss and tight confinement. Also, the efficient designs of grating
couplers and edge couplers, to allow coupling of light between the photonic chip and an opticalfiber, are
available for the stripwaveguides [10]. To benefit from the advantages of both thewaveguide geometries, there is
a need for efficient coupling between the fundamentalmode of the stripwaveguide and the slot waveguide.
Direct butt coupling results in a high loss due to a largemismatch between the fundamentalmode of the strip
and the slot waveguides and hence amode converter is needed for efficient coupling of light between these
waveguides. Few of the reported designs of the strip to slot waveguidemode converters are solely based on
adiabaticmode evolution [11–13]. For adiabaticmode evolution basedV-shapedmode converter [11] and ultra-
low loss converter [12], the coupling efficiency strongly depends upon the sharpness of the taper tip and hence
poses challenges in terms of fabrication. The other design [13] based on adiabaticmode evolution is improved in
terms of fabrication tolerance; however, the device footprint can be significantly improved by the appropriate
choice of the taper profiles. The other category of strip to slot converter is based on split and combine technique.
This technique requires the use of an addition splitter section prior to an adiabaticmode evolution based
combiner section [14–17]. The technique utilizes either a y-splitter [14] or aMMI [15–17] to split the light into
two stripwaveguides followed by a tapered section for adiabatic evolution of the fundamentalmode of these
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Abstract

This paper claims to set up an immersive, responsive vehicle driving system and mechanism
for an assisted driving technology. The purpose is to expand the sensory horizon of humans
while driving and is motivated by absence of any such system in real world. The system can
control and direct an assembly of electronic devices in real time, through usage of an image
acquisition subsystem, an object-recognition and tracking algorithm and a haptic modelling
subsystem working in-tandem with the user. The object tracking subsystem operates in real
time to determine the current position of a vehicle in front by using a camera and
continuously updates it in a live video feed, while also identifying and tracking the moving or
stationary vehicle. The haptic system, which is integrated with the tracking system, has been
programmed to warn the driver of the potential threats that moving/stationary vehicles may
generate. All the subsystems are updated and synchronised with each other in real-time to
produce a seamless and smooth transition between frames, facilitating a precise and
immersive driving experience for anyone. The high accuracy and robustness of the proposed
system makes it a versatile component, which can be integrated in variety of applications for
enhancing a person's reality perception.
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TCAD Investigation of Total Ionizing
Dose (TID) 
Effects on Gallium Nitride HEMTs
Introduction

Gallium Nitride (GaN) based devices such as the High Electron Mobility

Transistors (HEMTs) �nd wide applications in RF and Power domain due to its

excellent intrinsic properties. Accordingly, such devices have also been explored

for their radiation hardness which is inherent due to the strong bonding nature

of the binary and ternary nitrides. Radiation-induced instabilities including the

radiation-induced stress and changes to the material properties leading to the

departure of expected results in practical applications.

Due to the limited availability of the test structures and facilities required to

analyze the reliability of said devices under ionizing radiations, the cost and time

of production gets affected. In this regard, to cut down on the cost and time for

production, device engineers require accurate and reliable tools that can

accurately predict the robustness of their proposed device architectures in

foreign environments. Silvaco’s Victory TCAD software is one such tool that can

aid the device engineers in this aspect. In this work, we demonstrate the Total

Ionizing Dose (TID) Effects on GaN HEMTs using the Radiation Effects Module

(REM) available with Silvaco’s Victory TCAD suite. In order to make sure that the

simulations carried out are in sync with the actual behavior of the device, the

simulation deck in Victory Device has been calibrated against the experimental

data available from Alvaro et. al.
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Abstract

This paper systematically studies the reliability of non-uniformly doped Double Gate

Junctionless transistor using ATLAS TCAD simulation. The reliability analysis is

mainly based on the understanding of Band-To-Band-Tunneling (BTBT) current,

lattice temperature, drain conductance and gate leakage current. Presented results

show that higher source/drain work-function is bene�cial in reducing tunneling

current (1 × 10  A to 4 × 10  A @ V = −1 V) but eventually it will also degrade

electrostatic current signi�cantly (∼3 order). Source/Drain length has also been

varied during optimization and it has been observed that, shorter source drain

−9 −11
gs 
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Abstract

TCAD-based numerical investigation of RingFET has been presented in this paper

for the detection of gas molecules. Sensitivity of the device has been assessed by

calculating the change in o�-state current with the change in gate work-function

(which changes due to the presence of gas molecule). The behavior of the device

has also been compared with the equivalent bulk MOSFET and it was observed that

RingFET architecture shows 23% higher sensitivity against gas molecules than

equivalent bulk MOSFET. Also, the degradation in device sensitivity with applied

drain bias is higher in bulk MOSFET. Optimization in the sensitivity parameter has
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Abstract:
In this paper, investigation of Double Channel (DC) AlGaN/GaN HEMT has
been presented using extensive TCAD simulation under the influence of Single
Event Transient (SET) effect. Various models used to emulate Single Channel
(SC) and DC HEMT in the TCAD are calibrated with the help of previously
reported work. In order to present clear insight into the device behaviour,
thermal model has also been included during device simulation. Presented
results show that the generation of electron-hole pair due to heavy ion beam is
significantly higher in DC HEMT during both OFF and ON state conditions. Ion
beam having different Linear Energy Transfer (LET) and different position of Ion
strike along with penetration depth has been used for investigating the SET
effect on DC and SC AlGaN/GaN HEMT. The suitability of different metal gate
work-function for heavy Ion detection has also been performed using both
devices and DC HEMT (0.115 A/mm) demonstrated superior \bigtriangleup I

 as compared to SC HEMT (0.049 A/mm). The presence of a second
channel in Double Channel (DC) HEMT leads to a device more sensitive
towards the Single Event Transients (SET) Effect, thus, a more suitable
candidate for radiation dosimeter as compared to Single Channel (SC) HEMT.
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Abstract

This investigation examines the performance of AlGaN/GaN MISHEMTs having

single-gate and dual-gate with di�erent biasing combinations to explore the

linearity in terms of g , gate voltage swing (GVS) and higher-order coe�cients

for intermodulation distortion for low-noise ampli�ers (LNAs). In addition, the

in�uence of distinct gate biasing con�gurations of DG-MISHEMT on current collapse

(CC) (in response to OFF-state stress in drain) has been studied using TCAD

simulations. It has been observed that drop in drain current value after the gate–

drain voltages return to quiescent voltages (V , V ) reduces for DG-MISHEMT

mpeak

GSQ DSQ
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ABSTRACT

This paper examines the DC performance of Dual-Gate MISHEMT with di�erent

substrate material such as sapphire, silicon carbide SiC, and silicon. The

performance parameters evaluated are threshold voltage, drain current,

transconductance, and drain conductance. It is observed that DG-MISHEMT with the

sapphire substrate and HfO  gate dielectric results in positive threshold voltage

shift from −4.7 to −3.8 V(∼19%) and also degrades the drain current as compared to

the device with silicon nitride gate dielectric due to the reduced channel charge

concentration. But the device with HfO /Al O gate stack maintains 182 mA/mm of
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ABSTRACT

In this work, the impact of SiO2 dielectric channel modulation along with

metalloid T-shaped source-drain on the analog-RF characteristics of gate-all-

around Junctionless Nanowire Transistor (JNT) has been analysed. Metalloid

T-shaped source-drain contacts create the charge plasma therefore it is also

referred as Charge Plasma Transistor (CPT). Impact of different source/drain

materials on band gap energy, drain current, transconductance etc. is studied.

Ambipolarity, Non-linear behavior and impact of high temperature on novel

CPT-JNT device have also been analysed. A dielectric modulated CPT-JNT is

proposed. Results demonstrate that charge plasma technique resolve the

degeneracy problem of semiconductor in junctionless transistor. Use of dielec-

tric pocket completely reduces the ambipolar nature of CPT-JNT. Use of Charge

plasma technique along with gate-all-around junctionless transistor tremen-

dously increases transconductance, device gain (current and power). The device

is well suitable for analog/RF applications.
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