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Abstract v View references (10)

Application of asymmetric sidewall vertical metal oxide semiconductor field effect transistors (MOSFETs) is hindered by
the parasitic overlap capacitance associated with their layout, which is considerably larger than for a lateral MOSFET on
the same technology node. A simple process simulation has been developed to reduce the parasitic overlap capacitance
in the asymmetric sidewalls vertical MOSFETs by using SOI (Silicon on Insulator) in bottom planar surfaces side. The
result shows that while channel length decreases, the threshold voltage goes lower, the DIBL rises and subthreshold
swing tends to decrease, for both structures. It is noted that the SVS MOSFET structure generally have better
performance in SCE control compared to bulk vertical MOSFET. The presence of buried oxide is believed to increase
the performance of vertical MOSFET, essentially in controlling the depletion in subthreshold voltage. © 2008 IEEE.
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Message From ICSE2008 Conference Chair

I would like to welcome all participants and paper presenters to the 2008
IEEE International Conference on Semiconductor Electronics (ICSE2008)
held from 25™ to 27" November 2008. I hope you will enjoy the conference
technical and social programs as well as the beautiful city of Johor Bahru,
Johor, Malaysia, situated at the south of the peninsular and at the boundary
of our neighboring country, Singapore.

This is the eighth ICSE organized by the Electron Devices Chapter of [IEEE
Malaysia Section and technically co-sponsored by Electron Devices Society. Over the last sixteen
years, the ICSE has become the preeminent international forum on semiconductor electronics
embracing all aspects of the semiconductor technology from circuit device, modeling and
simulation, photonics and sensor technology, MEMs technology, process and fabrication,
packaging technology and manufacturing, failure analysis and reliability, material and devices
and nanoelectronics.

This year’s conference consists of more than 170 technical papers and several keynote speeches
by four very prominent members of the micro- and nanoelectronics community. Prof Cary Y
Yang, from the Center for Nanostructures, Santa Clara, USA will speak on Carbon-based
electrical interconnect and thermal interface material. Prof Cary Y Yang is a Fellow of the IEEE
and a past EDS senior president. The second keynote speaker is Prof Vijay K Arora from the
Division of Engineering and Physics at Wilkes University, USA. He will talk on Quantum
Nanoelectronics. The other two invited speakers are Assoc. Prof. Chim WK from the National
University of Singapore who will speak on Germanium Nanostructures and Prof John P R David
from the University of Sheffield, UK who will be giving us insights into /nGaAsN for
optoelectronic applications.

This year, we have separated the technical program into eight group sessions allowing
participants to select the topical area of their choice. I wish all of you a pleasant stay in this
country and we hope your attendance in this conference will prove to be an enriching experience.

I would like to express my gratitude to Universiti Kebangsaan Malaysia and Universiti Teknologi
Malaysia for their co-operation. I would also like to thank the editorial staff, members of the
organizing committee, secretarial staff, and everybody who have worked tirelessly to make this
conference a reality and a success.

Thank You.
g) (s QQA‘)

Prof. Dr. Sahbudin Shaari
Chair, ED Malaysia Chapter
ICSE2008 Conference Chairman
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Abstract:

After forty years of advances in integrated circuit technology, the scaling of Silicon Metal Oxade Semiconductor
Field Effect Transistor (MOSFET) has entered the nanometer dimension with the introduction of 90 nm high
volume manufacturing in 2004. Presently at 45 nm going to 32 nm node in 2009, the latest technological
advancement has led to low power, high-density and high-speed generation of microprocessaors. VLSI circuit
and device simulation programs rely heavily on the laws of physics that are being discovered and re-
discovered as devices are being scaled down to nanometer regime. The scaling of the 51 MOSFET below 22
nm may soon meet its fundamental physical limitations. Mevertheless, novel devices and structures such as
graphene, carbon nanotube field effect transistars (CNFETs) and nanowires offer a solution to overcome the
performance limits. A clear understanding of a unigue electronics and transport properties is vital as
simulation programs always lag behind in implementing new findings and parameters that may or may not be
physics-based. This paper examines quantum and nonohmic transport phenomena that are capable of
predicting the performance of a nanostructure in device and circuit simulations. The ideas presented will allow
researchers to identify the input physical processes to form an intelligent perspective in interpreting the output
obtained.

Published in: 2008 |IEEE International Conference on Semiconductor Electronics

Date of Conference: 25-27 Mov. 2008 INSPEC Accession Number: 104283865
Date Added to IEEE Xplore: 02 February 2009 DOI: 10.110HSMELEC. 2008 4770261
P ISBM Information: Publisher: IEEE

Conference Location: Johor Bahru, Malaysia

l. Intreduction
Quantum effects come into play when device length in one or more of the three Cartesian
directions is below the carrier de Broglie wavelength, Agg. The result is transformation of
3D {bulk) analog-like energy spectrum to a digital one resulting in reduced analog-like
dimensianality. The digital nature of the energy spectrum for quantum-confined carriers
transforms the density of quantum (digital) states and hence affects the carrier transport,
including Ohm's law. Nonohmic transport arises due to the fact that Ohm's law-a linear
current-voltage paradigm-on which physicists and electronic circuit designers base their
investigations breaks down as devices are scaled down to nanometer scale. In a macro-
device of the twentieth century

rorohmic behavior I- = }: ¥/

Authors ~
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Abstract:

Summary form only given. As integrated circuit (IC) technology continues the trend towards sub-45 nanometer
feature sizes, it Is imperative to retain performance of back-end features such as on-chip interconnects while
gaining the cost benefit of scaling. Some major barriers to achieving continuous downward scaling include
high resistance and questionable reliability of nanoscale copper lines, and power dissipation in densely packed
integrated circuits. This work presents fundamental electrical and thermal charactenzation of carbon
nanofibers (CNF) as a possible solution for next-generation back-end integrated circuit processing. Results of
temperature-dependent electrical resistance measurements for CNF arrays demonstrate distinct metallic
behavior of these novel nanoscale devices. The current capacity of CNF interconnect test structures is
examined and the results are compared with an electrothermal transport model. The use of CNF/copper
composite material as a thermal interface for |C packaging is explored and fundamental thermal resistance
measurement results show promise of such a composite material for thermal management applications.
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Abstract Abstract:
Avalanche photodiodes (AFPDs) are used in many applications when conventional unit y gain photodiodes
Authors cannot provide enough sensitivity and the extra amplification provided by the impact ionization process gives it
an advantage. Unfortunately this amplification or gain of the incoming optical signal is always accompanied by
Keywords some 'excess noise' due to the stochastic nature of the ionization process and sets a limit to the maximum
useful gain.
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Avalanche p hotodiodes (APDs) are used in many applications when conventional unit y
gain photodiodes cannot provide enough sensitivity and the extra amplification provided by
the impact ionization process gives it an advantage. Unfortunately this amplification or gain
of the incoming optical signal is always accompanied by some ‘excess noise’ due to the
stochastic nature of the ionization process and sets a limit to the maximum useful gain.
Early work by Mcintyre showed that the excess noise depended on the ratio of hole
ionization coefficient (F) to ele — ' nd A are sem iconductor
material dependent and unfortuEESTsERER GRS ITER R I ~ [ oiving rise to
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Abstract:

The increasing use of portable electronics and embedded systems has resulted in the need for low-voltage,
high-density nonvolatile memory devices. Nanocrystal memories, utilizing the Coulomb blockade effect, have
the potential to satisfy such a requirement. The primary motivation in the use of nanocrystal memoaories is the
potential to scale the tunnel dielectric thickness to a small dimension, resulting in lower program and erase
voltages during operation. By using nanocrystal charge storage sites that are electncally isolated, charge
leakage through localized oxide defects can be reduced, even with the use of a thin tunnel dielectric_ In this
presentation, methods of synthesizing and controlling the size and distribution of germanium (Ge)
nanocrystals in a tri-layer insulator gate stack memaory device will be presented. Investigations into the charge
storage mechanism and electrical performance of Ge nanocrystal memory devices will be discussed. The
role of traps/defects in Ge nanocrystal charge storage and how the energy location of trap levels can be
engineered for improved device performance will be presented. Finally, scanning capacitance
microscopy/spectroscopy (SCM/SCS), a nanocharacterization technigue based on scanning probe
microscaopy which can be used to analyze electron and hole charging in Ge nanodots, will also be discussed.
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l. Introduction
MNanostructures have received increasing interest because of their peculiar and superior
properiies as compared to bulk structures. Nanocrystals, also known as quantum dois,
nanodots or artificial atoms, arg i '

Fize quantization takes
place in three spatial dimensior SRR RN IR v [ Hotvv=en 1 and 100 nm
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