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Abstract: This paper proposes a low-power and territory productive move enroll utilizing
computerized beat hooks. The region and power utilization are lessened by supplanting flip-flops
with beat locks. This technique takes care of the planning issue between beat locks using
different non-cover deferred beat clock motions rather than the regular single beat clock flag.
The move enlist utilizes few the beat clock motions by gathering the locks to a few sub shifter
registers and utilizing extra impermanent stockpiling hooks. A 256-piece move enroll utilizing
beat hooks was manufactured utilizing a 0.18um CMOS process with VDD = 1.8V. The center
region is 6600um2. The power utilization is 1.2mW at a 100 MHz clock recurrence. The
proposed move enlist spares 37% range and 44% power contrasted with the traditional move
enlist with flip-flops. In computerized circuits, a move enroll is a course of flip lemon, having a
similar clock, in which the yield of each flip-slump is associated with the datal contribution of
the following flip-tumble in the chain, bringing about a circuit that movements by one position
the —bit arrayl put away in it, moving in the information introduce at its information and
moving out the last piece in the exhibit, at each change of the clock input. All the more for the
most part, a move enlist might be multidimensional, with the end goal that it's —data inl and
arrange yields are themselves bit clusters: this is actualized just by running a few move registers
of a similar piece length in parallel. Keywords: Area-Efficient, Flip-Flop, Pulsed Clock, Pulsed
Latch, Shift Register.

I. INTRODUCTION A move enlist is the
essential building obstruct in a VLSI circuit.
Move registers are ordinarily utilized as a
part of numerous applications, for example,
computerized channels, correspondence
recipients, and picture preparing ICs. As of
late, as the span of the picture information
keeps on expanding because of the
popularity for top notch picture information,
the word length of the shifter enroll
increments to process vast picture

information in picture preparing ICs. A
picture extraction and vector era VLSI chip
utilizes a 4Kbit move enlist. A 10-bit 208
channel yield LCD section driver IC utilizes
a 2K-bit move enlist. A 16-megapixel
CMOS picture sensor utilizes a 45K-piece
move enlist. As the word length of the
shifter enroll builds, the region and power
utilization of the move enlist end up
noticeably imperative plan contemplations.
The design of a move enroll is very basic. A
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N-bit move enlist is made out of
arrangement associated N information flip-
flops. The speed of the flipslump is less
imperative than the range and power
utilization in light of the fact that there is no
circuit between flip-flips in the move enroll.
The littlest flip-tumble is appropriate for the
move enlist to diminish the territory and
power utilization. As of late, beat hooks
have supplanted flip-tumbles in numerous
applications, in light of the fact that a beat
lock 1s significantly littler than a flip-
flounder. Yet, the beat lock can't be utilized
as a part of a move enlist because of the
planning issue between beat hooks. This
paper proposes a low-power and region
productive move enroll utilizing beat locks.
The shift register solves the timing problem
using multiple non-overlap delayed pulsed
clock signals instead of the conventional
single pulsed clock signal. The shift register
uses a small number of the pulsed clock
signals by grouping the latches to several
sub shifter registers and using additional
temporary storage latches.

Latch
Latch Latch Data=»D Q- Output
Data-»{D Q3D QP Output CLK

CLK CLK
: ons o[ I}
Clock —I— Pulse generation circuit

(a) (b)
Fig.1. (a) Master-slave flip-flop (b) Pulsed latch

current is expelled and therefore the
probability of reliability issues occurring
rises. We are moving from laptops to tablets
and even smaller computing digital systems.
With this profound trend continuing and
without a match trending in battery life
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expectancy, the more low power issues will
have to bead dressed. The current trends will
eventually mandate low power design
automation on a very large scale to match
the trends of power consumption of today‘s
and future integrated chips. Power
consumption of Very Large Scale Integrated
design is given by generalized relation, P =
CV2f. Since power is proportional to the
square of the voltage as per the relation,
voltage scaling is the most prominent way to
reduce power dissipation. However, voltage
scaling is results in threshold voltage scaling
which bows to the exponential increase in
leakage power. Though several
contributions have been made to the art of
single edge triggered flip-flops, a need
evidently occurs for a design that further
improves the performance of single edge
triggered flip flops patterns. The architecture
of a shift register is quite simple. An N-bit
shift register 1s composed of series
connected N data flipflops. The speed of the
flip-flop is less important than the area and
power consumption because there is no
circuit between flip-flips in the shift register.
The smallest flip-flop is suitable for the shift
register to reduce the area and power
consumption. Recently, pulsed latches have
replaced flipflops in many applications,
because a pulsed latch is much smaller than
a flip-flop. But the pulsed latch cannot be
used in a shift register due to the timing
problem between pulsed latches. This paper
proposes a low-power and area-efficient
shift register using pulsed latches. The shift
register solves the timing problem using
multiple non-overlap delayed pulsed clock
signals instead of the conventional single
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pulsed clock signal. The shift register uses a
small number of the pulsed clock signals by
grouping the latches to several sub shifter
registers and using additional temporary
storage latches. Shift registers can have both
parallel and serial inputs and outputs. These
are often configured as _serial-in, parallel-
out* (SIPO) or as _parallel-in, serial-out
(PISO). There are also types that have both
serial and parallel input and types with serial
and parallel output. There are also
_bidirectional® shift registers which allow
shifting in both directions: L—R or R—L.
The serial input and last output of a shift
register can also be connected to create a
_circular shift register previous work often
measured energy consumption using a
limited set of data patterns with the clock
switching every cycle. But real designs have
a wide variation in clock and data activity
across different TE instances. For example,
low power microprocessors make extensive
use of clock gating resulting in many TEs
whose energy consumption is dominated by
input data transitions rather than clock
transitions. Other TEs, in contrast, have
negligible data input activity but are clocked
every cycle. Shift registers, like counters,
are a form of sequential logic. Sequential
logic, unlike combinational logic is not only
affected by the present inputs, but also, by
the prior history.

II. SHIFT REGISTERS

A shift register is the basic building block in
a VLSI circuit. Shift registers are commonly
used in many applications, such as digital
filters, communication receivers and image
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processing ICs Recently, as the size of the
image data continues to increase due to the
high demand for high quality image data, the
word length of the shifter register increases
to process large image data in image
processing ICs. An imageextraction and
vector generation VLSI chip uses a 4K-bit
shift register A 10-bit 208 channel output
LCD column driver IC uses a 2K-bit shift
register A 16- megapixel CMOS image
sensor uses a 45K-bit shift register. As the
word length of the shifter register increases,
the area and power consumption of the shift
register ~ become important design
considerations. The smallest flip-flop is
suitable for the shift register to reduce the
area and power consumption. Recently,
pulsed latches have replaced flip flops in
many applications, because a pulsed latch is
much smaller than a flip-flop. But the pulsed
latch cannot be used in a shift register due to
the timing problem between pulsed latches.

(n) (b)
Fig.1.1. Schematic diagrams of (a) master-slave flip flop.
(b) Pulsed latch.

This paper proposes a low-power and area-
efficient shift register using pulsed latches.
The shift register solves the timing problem
using multiple non-overlap delayed pulsed
clock signals instead of the conventional
single pulsed clock signal. The shift register
uses a small number of the pulsed clock
signals by grouping the latches to several
sub shifter registers and using additional
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temporary storage latches. Shift registers can
have both parallel and serial inputs and
outputs. These are often configured as
_serial-in, parallel-out (SIPO) or as
_parallel-in, serial-out’ (PISO). There are
also types that have both serial and parallel
input and types with serial and parallel
output. There are also _bidirectional® shift
registers which allow shifting in both
directions: L—»R or R—L. The serial input
and last output of a shift register can also be
connected to create a _circular shift register*
previous work often measured energy
consumption using a limited set of data
patterns with the clock switching every
cycle. But real designs have a wide variation
in clock and data activity across different TE
instances. For example, low power
microprocessors make extensive use of
clock gating resulting in many TEs whose
energy consumption is dominated by input
data transitions rather than clock transitions.
Other TEs, in contrast, have negligible data
input activity but are clocked every cycle.
Shift registers, like counters, are a form of
sequential logic. Sequential logic, unlike
combinational logic is not only affected by
the present inputs, but also, by the prior
history.

www.ijiemr.org

Fig.3. High-enabled latch designs. Transistor sizes are
shown for a low-power design (in parentheses: ( )) and a
high-speed design (in brackets: [ ]). A transistor labeled
with size. (a) PPCFF. (b) SSAFF. (¢) SAFF. (d) MSAFF.
(e) HLFF. (f) HLSFF. (g) SSAPL. (h) SSASPL. (i)
CCPPCFF.

In other words, sequential logic remembers
past events. Pulsed latch structures employ
an edge-triggered pulse generator to provide
a short transparency window. Compared to
master—slave flip-flops, pulsed latches have
the advantages of requiring only one latch
stage per clock cycle and of allowing time-
borrowing across cycle boundaries. The
major disadvantages of pulsed latch
structures are the increased susceptibility to
timing hazards and the energy dissipation of
the local clock pulse generators. Pulse
generators can be shared among a few latch
cells to reduce energy, if care is taken that
the pulse shape does not degrade due to wire
delay, signal coupling and noise. We
measured designs both with individual pulse
generators and with pulse generators shared
among four latch bits, in which case we
divide the pulse generator energy among the
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four latch instances. HLFF [see Fig. 3(e)]
operates as a pulsed transparent latch and is
regarded as one of the fastest known flip-
flop designs HLSFF [see Fig. 3(f)] is HLFF
with a shared inverter chain. SSAPL [see
Fig. 3(g)] is a pulsed version of SSALA
with individual pulse generators, while
SSASPL [see Fig. 3(h)] has a shared pulse
generator. Note that the two series
transistors in SSAPL are replaced by a
single transistor in SSASPL. Traditionally,
the power consumption of flip-flop and latch
designs has been measured using an unrated
clock and a small number of input activation
patterns. Instead, we adopt a more accurate
methodology in which all possible states
(e.g., clock value, input value, output value)
of the TE are enumerated and the energy
consumption of each state transition is
measured. Some designs perform extremely
well in certain regimes, but extremely
poorly in others. For example, in test2 the
low power SSAFF design uses eight times
less energy than the HLFF structure, but in
test 3 it uses seven times more energy.
Another good example of a TE specialized
for an operating regime is CPNLA. This
latch design is by far the best choice for test
3, but by far the worst choice in all other
cases. Finally, CCPPCFF [see Fig. 3(1)] is a
conditional clocking flip-flop based on the
design presented in, which in turn is an
improvement. The goal of this design is to
reduce energy when the input data does not
change by gating the clock within the flip-
flop.

www.ijiemr.org

III. LITERATURE REVIEW

A. Progress with Physically and Logically
Reversible Superconducting Digital Circuits
Jie  Ren and Vasili K. Semenov had
proposed this. We continue to develop a new
Superconductor Flux Logic (SFL) family
based on nSQUID gates with fundamentally
low energy dissipation and the ability to
operate in irreversible and reversible modes.
Prospective computers utilizing the new
gates can keep conventional logically
irreversible architectures. In this case the
energy dissipation is limited by fundamental
thermodynamic laws and could be as low as
a few s per logic operation. Highly exotic
and less practical logically and physically
reversible circuit architectures are more
attractive for us because they enable a
reduction of the specific energy dissipation
well below the thermodynamic threshold.
The reversible option is of interest to us
because we can then experimentally
demonstrate that all technical mechanisms
of the energy dissipation could be cut below
the fundamental thermodynamic limit. In
other words, we like to set the energy
dissipation record for all conventional
digital technologies that (if measured in) is
about one million times below the best
figures achieved in commercially available
semiconductor circuits. Besides, we believe
that diving below the thermodynamic
threshold would have impressive scientific
and philosophical impacts. In this paper we
introduce a new timing belt clocking scheme
and present new circuits. While we still
work with test circuits, some of them
contain two 8- stage shift registers, one with
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direct and the other with inverted outputs.
The energy dissipation per squid gate per bit
measured at 4 K temperature is already
below the thermodynamic threshold. We are
confident that we passed through the critical
phase of the paper and we simply need more
time to make more sophisticated circuits.
The extremely low energy dissipation
converts our circuits into a natural candidate
to support circuitry for any sensors operating
at mille-Kelvin temperatures.

B. Reversible AC Drive Systems Based on
Parallel AC- AC DC-Link Converters
Cursino Branddao Jacobina had proposed
this. In this paper, two reversible single-
phase-to-three phase ac drive systems are
proposed. They are composed of an
induction motor fed by two parallel single-
phase-to-three-phase  dc-link  converters
without isolation transformers. Suitable
modeling and control strategy of the systems
based on odq approach, including the
unbalanced case, are developed. The
proposed topologies permit reducing the
harmonic distortion and presents fault
tolerance characteristics. Even if the number
of switches is increased, the total energy loss
of the proposed systems can be lower than
that of a conventional one. It is shown that
the reduction of the circulating current is an
important objective for the system design. A
single-phase-tothree-phase dc-link converter
generalization has been proposed as well.
Simulated and experimental results are
presented.

1. Testing of Quantum Cellular Automata
Mehdi B. Tahoori, Jing Huang, Mariam

www.ijiemr.org

Momenzadeh, and Fabrizio Lombardi had
proposed this. There has been

considerable research on quantum dot
cellular automata (QCA) as a new
computing scheme in the nano-scale
regimes. The basic logic element of this
technology is the majority vote. In this
paper, a  detailed
characterization of QCA defects and study
of their effects at logic level are presented.
Testing of these QCA devices at logic level
is investigated and compared with
conventional CMOS-based designs. Unique

simulation-based

testing features of designs based on this
technology are presented and interesting
properties have been identified. A testing
technique is presented; it requires only a
constant number of test vectors to achieve
100% fault coverage with respect to the fault
list of the original design. A design-for-test
scheme is also presented, which results in
the generation of a reduced test set at 100%
fault coverage

2. Constructing Online Testable Circuits
using Reversible Logic Sk. Noor
Mahammad and Kamakoti Veezhinathan
had proposed this. With the advent of
nanometer technology, circuits are more
prone to transient faults that can occur
during its operation of the different types of
transient faults reported in the literature, the
single event upset (SEU) is prominent.
Traditional techniques such as triple-
modular redundancy (TMR) consume large
area and power. Reversible logic has been
gaining interest in the recent past due to its
less heat dissipation characteristics. This
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paper proposes the following: a novel
universal reversible logic gate (URG) and a
sete of basic sequential elements that could
be used for building reversible sequential
circuits, with 25% less garbage than the best
reported in the literature; (2) a reversible
gate that can mimic the functionality of ae
lookup table (LUT) that can be used to
construct a reversible field-programmable
gate array (FPGA); (3) automatic
conversion of any given reversible circuite
into an online testable circuit that can detect
online any single-bit errors, including soft
errors in the logic blocks, using theoretically
proved minimum garbage, which is
significantly lesser than the best reported in
the literature. Conservative logic is called
reversible conservative logic when there is a
one-to-one mapping between the inputs and
the outputs vectors along with the property
that there is equal number of 1s in the
outputs as in the inputs. Conservative logic
circuits are not reversible, if one-to-one
mapping between the inputs and the outputs
vectors is not preserved. Conservative logic
can be reversible in nature or may not be
reversible in nature. Reversibility is the
property of circuits in which there is one to-
one mapping between the inputs and the
output vectors that is for each input vector
there is a unique output vector and vice-
versa. QCA is one of the emerging
nanotechnologies in which it is possible to
implement reversible logic gates. QCA
makes it possible to achieve circuit densities
and clock frequencies beyond the limits of
existing CMOS technology. In QCA,
computing logic states of 1 and O are
represented by the position of the electrons

www.ijiemr.org

inside the QCA cell. Thus, when the bit is
flipped from 1 to O there is no actual
discharging of the capacitor as in
conventional CMOS. Hence, QCA does not
have to dissipate all its signal energy during
transition. Further, propagation of the
polarization from one cell to another is
because of interaction of the electrons in
adjacent QCA cells. As there is no
movement of electrons from one QCA cell
to the other, there is no current flow.
Therefore, QCA has significant advantage
compared to CMOS technology in terms of
power dissipation. Due to high error rates in
nanoscale manufacturing, QCA and other
nanotechnologies target reducing device
error rates. IV. RESULTS The proposed
256-bit shift register with K =4 was
fabricated using a 0.18um CMOS process.
Table I lists the features of the shift register
chip. The chip occupies 6600um 2 and
consumes 1.2 mW at VDD=1.8V and
fCLK=100MHz. Fig.4 shows a
microphotograph of a chip. Figs. 5(a) and
5(b) show the measured waveforms of the
shift-register at fCLK=100MHz and
fCLK=10MHz, respectively. In the
simulations, the shift register with K =4
operates up to fCLK=840MHz, but in the
measurements, the clock frequency was 100
MHz due to the frequency limitation of the
experimental equipment. Fig. 5(a) represents
a clock signal of 100 MHz, an input signal
(IN), two output signals from the first sub
shift resister (Q1 and Q2). Fig. 5(b) shows a
clock signal of 10 MHz, an input signal
(IN), eight output signals from the first and
second sub shift resisters (Q1— 8), the last
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output signal of the 256-bit shift register V. CONCLUSION
(Q256).

This paper proposed a low-power and area-
efficient shiftregister using pulsed latches.
The shift register reduces areaand power
consumption by replacing flip-flops with
Proposed pulsedlatches. The timing problem between
256-bit Shift Register . . .
pulsed latches is solvedusing multiple non-
overlap delayed pulsed clock signalsinstead
of a single pulsed clock signal. A small
number of thepulsed clock signals is used by

-
8
o3
Se
-
O3
o

Fig.4.Chip microphotograph. grouping the latches to several sub shifter
registers and using additional

."‘c-_‘-"‘:"fm"“”MHH‘_\_”“_‘HM bk temporarystorage latches.[10] E. Consoli,
| ‘ri“‘rn' f:,' g‘w‘;‘“. >.'x,{.r“,wl,‘.|‘{' ”‘Pu‘li"'h\f“;"“'. M. Alioto, G. Palumbo, and .
S bt “;.;.;.." : M u., Rabaey,—Conditional  push-pull  pulsed
B e e latch with 726 f Jops energydelay product in
.,"'67;_.,4""‘,.,,.,.,J““""'"Qw...%"“ e W 65 nm CMOS,| in IEEE Int. Solid-
il 2 : | ) StateCircuits Conf. (ISSCC) Dig. Tech.

IR N T o, o R I W Papers, Feb. 2012, pp.482-483.[11] V.
. oo Stojanovic  and V.  Oklobdzija,

—Comparative analysisof master slave

(@)

v To latches and  flip-flops  for  high-
A A AT A AR performanceand low-power systems,| IEEE
,: ) J. Solid-State Circuits, vol.34, no. 4, pp.
"_g;_éf——ir """""" I——LI—T 536-548, Apr. 1999.[12] J. Montanaro et al.,
e t———— —A 160-MHz, 32-b, 0.5-W CMOSRISC
e RS s . .
T — ) Se— e pr— microprocessor,l IEEE J.  Solid-State
TN y .y S — o S — . .
@ N = Circuits, vol. 31,no. 11, pp. 1703-1714,
(h)
Fig.5. Measured waveforms of the proposed shift-register Nov. 1996.
at (a) feok=100MHz; (b) fox=10MHz
VI. REFERENCES
Table L. Features of the Shift Register Chip [1] Byung-Do Yang, —Low-Power and
Type of pulsed laich SSASPL Area-Efficient ShiftRegister Using Pulsed
Jord length of shift register (! 25 . . .
W“ "f' n“'“_._' H':.T - '_rﬂ“ : : Latchesl, IEEE Transactions onCircuits and
ord length of sub shift registers (K) 4
Total number of pulsed latches 320 Systems—I: Regular Papers, Vol. 62, No.
Arca B, 10~
Power @ fip o=100MHz 1.2mW 6,June 2015.

Vol 06 Issue 07,Aug 2017 ISSN 2456 - 5083 Page 677



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

[2] P. Reyes, P. Reviriego, J. A. Maestro,
and O. Ruano,—New protection techniques
against SEUs for movingaverage filters in a

radiation environment,| IEEE Trans.Nucl.
Sci., vol. 54, no. 4, pp. 957-964, Aug. 2007.

[3] M. Hatamian et al., —Design
considerations for gigabitEthernet 1000
base-T twisted pair transceivers,| Proc.
IEEECustom Integr. Circuits Conf., pp.
335-342, 1998.

[4] H. Yamasaki and T. Shibata, —A real-
time image-featureextractionand vector-
generation VLSI employing arrayedshift-
registerarchitecture,] IEEE J. Solid-State
Circuits, vol.42, no. 9, pp. 20462053, Sep.
2007.

[5] H.-S. Kim, J.-H. Yang, S.-H. Park, S.-T.
Ryu, and G.-H.Cho, —A 10-bit column-
driver IC with parasitic-insensitiveiterative
charge-sharing  based  capacitor-string
interpolationfor mobile active-matrix
LCDs,I IEEE J. Solid-StateCircuits, vol. 49,
no. 3, pp. 766782, Mar. 2014.

[6] S.--H. W. Chiang and S. Kleinfelder,
—Scaling and designof a 16-megapixel
CMOS image sensor for
electronmicroscopy,l in Proc. IEEE Nucl.
Sci. Symp. Conf. Record(NSS/MIC), 2009,
pp. 1249-1256.

[7] S. Heo, R. Krashinsky, and K. Asanovic,
—Activitysensitiveflip-flop  and  latch
selection for reduced energy,|lIEEE Trans.
Very Large Scale Integr. (VLSI) Syst., vol.
15,n0. 9, pp. 1060-1064, Sep. 2007.

www.ijiemr.org

[8] S. Naffziger and G. Hammond, —The
implementation ofthe next generation 64 b
itanium microprocessor,| in IEEEInt. Solid-
State Circuits Conf. (ISSCC) Dig. Tech.
Papers,Feb. 2002, pp. 276-504.

[9] H. Partovi et al., —Flow-through latch
and edge-triggeredflip-flop hybrid
elements,| IEEE Int. Solid-State
CircuitsConf. (ISSCC) Dig. Tech. Papers,
pp. 138-139, Feb. 1996.

Vol 06 Issue 07,Aug 2017

ISSN 2456 - 5083

Page 678



