Guest Editorial of WASJ Special Issue

(Recent Trends in VLSI Design)

VLSI has a governing role to play in the field of
technology and applications. The aggressive
growth of transistors for emerging technological
needs have created a void. To fill these voids of
VLSI, newer and interdisciplinary methodologies
are required. In past few decades, we have
witnessed technological advancement towards
the same path; whether it is System-on-Chip
(SoC), Network-on-Chip (NoC), Field
Programmable Gate Array (FPGA) or application
of well-established algorithms of computer
science (e.g. Genetic evolutionary algorithm),
they have taken technology to a new level.
Newer EDA tools, technologies and supporting
hardware are required for further progression
of this trend. On the other hand, observing the
trend of scaling (Moore’s law) that can be
understood that one day scaling will reach at its
fundamental limitation.

The aim of this special issue is to present and
identify most significant, recent and novel
developments in VLS| trends, Digital/Analog
circuits, EDA tools, and Optimization algorithms.
We received several paper submissions from
IEEE World Congress on ICT, Dec 11-14,
Mumbai, India, which were all peer-reviewed by
15 professional reviewers. Finally, twelve
papers were accepted for publication in this
special issue. Among these, six belong to the
digital VLSI design, one belongs to analog VLSI
design, three belongs to reconfigurable logic
and two belong to the multi-core-related
research area.

The topics of the submitted papers in the VLSI
design include modeling of Flip-Flop, Phased-

Locked Loop, Filters, optimization of transistor
width and Neuro-Fuzzy on chip learning. The
reconfigurable research area includes overview
system level design, RTL code generation,
architecture synthesis, and secure applications.
The first paper proposes a four squared-layer
topology for Networks-on-Chips. The proposed
topology has a significant effect on the most
important parameters of a network such as
latency and power consumption. Authors have
compared with existing topology and results of
comparisons show that proposed topology
perform better than mesh and Spidergon
topologies.

In second paper, authors have presented
a very interesting survey on low-power
techniques in Network-on-Chip. Author have
presented a discussion that local orthodox
techniques for power saving are not sufficient
to address the power issue to reduce the power
dissipation in the interconnection network. The
paper also presents various mathematical
models to reduce the power.

Third paper presents stabilization and tracking
systems to maintain the orientation of optical
sensor payloads. To overcome many problems
in tracking system, Authors have proposed a
choquet fuzzy integral based control algorithm.
In the fourth paper, authors have presented a
new static master-slave flip flop configuration
based on a regenerative feedback loop strategy
using a single clocked pass transistor. Authors
have realized the flip flop is realized using only
eleven transistors.



The fifth paper presents a novel design for
charge pump. The proposed charge pump
circuit has simple symmetric structure and
provides more stable operation while reducing
spurious jump phenomenon. Authors have
tested functionality of charge pump at
operating frequency of 1000 MHz.

The sixth paper presents a current differencing
buffered amplifier as an active element for
analog signal processing. The proposed filter
uses a single current differencing buffered
amplifier (CDBA) and a total of five/six passive
components.

In seventh paper authors have presented design
of CDMA Transceiver. Authors have used pure
digital BPSK modulation technique to
implement the CDMA Transceiver.

In eighth paper authors have presented design
of DSP based FPGA board. To obtain optimum
performance authors have interfaced 16-bit
MSPS ADC with Vertex-4SX FPGA device.

In ninth paper authors have presented
comparative analysis of SET D Flip-Flops based
on their performance ad power dissipation.

In tenth paper authors have presented a Neuro-
Fuzzy integrated system using on-line learning
ability of neural network. Authors have realized
activation and membership functions for NFIS
have been using differential amplifier and
operational transconductance amplifier (OTA)
respectively.

In eleventh paper, authors have presented a
secure application of VLSI Design. Authors have
presented layout implementation of secure
hash algorithm-1(SHA-1) which is an area
efficient chip with respect to simple parallel
architecture of secure hash algorithm-1.
Authors have achieved 426 MHz operating
frequency for SHA-1 implemented at 180 nm
TSMC library.

The twelfth paper presents very interesting
approach for optimization of transistor width

using Logical Effort theory. Authors have
utilized feature of SPICE net list and TCL for
automation.
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