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1 Introduction

At present, it tends to be said without a doubt that the risk of novel coronavirus
is the most serious threat to humans. In this way, to battle against the spread of
novel corona virus (COVID-19) in the network, we have some settled models with
the goal that we can vanquish this insidiousness and can limit insignificant harm
to humanity. India is presently in Stage 2 of the novel corona virus spread. We
have to attempt sincerely to crush this danger with the goal that we do not enter into
community transmission stage. We were at incomplete first phase of lockdown stage
throughout India until 14 April 2020. After the excessive spread of novel corona
virus, the government decided to have the second phase of lockdown till 3 May
2020. It is high time to confine the infection with the goal that we do not enter
into community transmission stage. We were confronting issues like individuals not
under not control and gathering in large numbers in public places. Considering the
above situation, we have made a little exertion to come out with a calculation so that
we can battle against this malevolence. This calculation is not new – it is an existing
paradigm, yet we have attempted to execute it to overcome the spread of this novel
corona virus in India.
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2 Background

In this segment, a conceptual outline about fundamental highlights of QCA and
associative memory, which is the proposed healthcare-based monitoring paradigm
to protect from SARS-COV-2, is introduced.

QCA Concept

QCA is one of the latest and exciting device designs that have a nanometre game
plan [2]. This depends on a cell methodology that provides a new system for
computing and modifying information [1, 5]. As a consequence of the conditions
under which each electron in the cell is located [1], QCA store base is not in any
event explicitly used in CMOS. There are four spots at the end of a square cell in a
quantum cell. The count of the extra electrons in the quantum dabs is known by the
Columbic correspondence. Each dot is a quantity square with a nanometre at any cell
side. Quantum will be in a position to tunnel between points through two additional
electrons usable in each molecule. The excess electrons require turnstiles due to
electron repulsion from one corner to the other. Equal cell information is encoded
through action courses of these two electrons (also called cellular polarizations P).
They make two extraordinary polarization; P = −1 along with P = +1 identifying
with two-fold states, 0 and 1, independently. Figure 1 shows the two sorts of QCA
cells (45-degree, as well as 90-degree) with their two-fold lead.

Electron Quantum Dot

P = –1
(Binary O)(a)

(b)

P = +1
(Binary 1)

P = +1
(Binary 1)

P = –1
(Binary 0)

Fig. 1 Polarization conditions of QCA cells: (a) 90-degree cells and (b) 45-degree cells
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The information needed to coordinate data stream bearing (as a figure) needs
to be synchronized in order to build progressively complex QCA structures [6].
The QCA clock is used to execute this part and will ensure proper QCA circuit
movement. The clock should be used for cell social affairs (date areas). In every
region, a bunch of QCA cells under their circumstances shift, and their yield is
utilized as an undertaking for the next clock zone.

Associative Memory Computation

Associative memory gets to data utilizing the information substance itself. This is
besides recognized as familiar memory, agreeable stockpiling, or partnered bunch.
Diverged from finding a thing by its area, the necessary time to find a thing can
be diminished widely on the off chance that we recognize the sub-position of that
particular item [3, 23]. Due to its agreeable memory affiliation, the memory is
phenomenally proper for equivalent endeavours by data affiliation. In cooperative
memory, every region as shown in Fig. 2a along with 2b has a limit reasoning
circuit’s method for coordinating its substance with an external conflict. The all
out development of a connected memory to take a solicitation term as the key and
in this way returns the memory field [7].

The QCA timing schedule for adiabatic [8, 14] is illustrated in Fig. 3, and
expert support was strongly recognized. The clock signal in this structure has four
basic stages: Turn, Keep, Release and Relax, each of 90 degrees. The phone is
satisfied with the Columbic partnership in the Transfer stage with adjacent cells.
The phone stores a mutt lease condition during the hold process by taking a specific
polarization. The polarization of cells is decreased and destroyed in the release and
relax stages over the long period [14, 15].

CAM Approach Towards Confinement of Associative Memory

CAM gets to data utilizing the data substance itself. This is additionally called
associative memory, familiar limit or partnered cluster. Stood out from finding a
thing by its area, the essential chance to find a thing can be reduced broadly if
we know the item substance [8, 13]. Due to its familiar memory association, the
memory is especially suitable for equivalent interests by data alliance. In CAM,
every region as outlined in Fig. 2a, b has a limit reason circuits to coordinate
substance with an outside contention. The general action of the CAM is to use a
term of interest as a key to correctly return the organizational memory region [16].
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Fig. 2 (a) block diagram for associative memory computation. (b) match logic for Content
Addressable memory

3 QCA Circuits

Here are illustrated the basic sections of the circuits of QCA. The simple QCA
methods are then presented. Similarly, QCA evaluates different kinds of memory
cell designs.

Basic Elements
The wire, inverter and three-input majority gate are the crucial pieces of QCA
circuits. As in Fig. 4a, the 90-degree QCA wire is created by falling QCA cells
to cause a multiple respect starting with one side then onto the next de-swinging
on Coulomb associations. Figure 4b speaks to 45-degree QCA wire where the
polarization of every cell will be reverse of its neighbour cell [17]. Co-planar wire
crossing is cultivated using these two sorts of wires in a symmetrical structure as
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Fig. 3 QCA clocking scheme and its effect on a QCA wire

shown in Fig. 4c [18]. In this procedure, equivalent qualities are prompted in two
wires separation.

Fundamental Gates

Two key QCA passages, inverter and larger part entryways, are shown in Fig. 5,
whereas Fig. 5a represents the inverter’s QCA execution. The data signal is isolated
into two QCA wires and in this manner, its enhancement appears at the combining
point [23]. As in Fig. 5b, QCA three-input larger part gateway finishes the majority
gate offer constraint of its three wellsprings of information A, B and C as Maj(A,
B, C) = AB + AC + BC. By setting the polarization of one information cell to
predictable assessment of −1 or +1, prevailing part passage value acts like a two-
input AND OR entryway, independently.

Three sorts of single-stage five-input greater part entryway were introduced in
[19, 21], which are shown in Fig. 6. The basis limit of five info larger part door is

Maj (A,B,C,D,E) = ABC + ABD + ABE + ACD + ACE + ADE + BCD
+BCE + BDE + CDE

(1)
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Fig. 4 Data propagation with
(a) 90-degree QCA wire,
(b) 45-degree QCA wire and
(c) coplanar wire crossing
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Fig. 5 Two fundamental QCA gates: (a) inverter gate and (b) three-input majority gate

This is seen in the primary structure in [19], and in Fig. 6a, the larger component
five-input entrance is executed using only 10 cells. The give of this game plan can be
hence acquired in another layer of the data cells. The next one is seen in [20], and in
the Fig. 6b, neighbouring cells are input cells. The improvement plan is presented in
[21]. In Fig. 6c, larger part entryway takes every one of the five data flags a solitary
route at the principal timing zone.
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Fig. 6 QCA five-input majority gate: (a) the presented structure in [20], (b) the presented structure
in [21] and (c) the presented structure in [22]

Memory Cell Structures

As previously mentioned, QCA is an enticing invention for high thickness but low-
power memories as a consequence of the key features of nanotechnology. Along
with the circle memory cell [9], the QCA operating directly is called line-based
memory cell [10]; in general, there are two types of memory cell designs in QCA.
The row-based memory cell stores data bits scattered back and forth on a QCA
line [10, 11], as seen in Fig. 7a. Line-based memory cells need additional zones
that hinder their implementation. Regardless, the memory cycle-based cell stores
information bits broadcast to a QCA cell subtleties anyway that is found in Fig. 7b.
Becoming more encouraged when running a circle-based memory cell, they do not
require any additional clock areas.

In [12], improved line-based storage cell was suggested. Just two new time
zones are essential in this new configuration of the memory cell. Besides, reading
throughput for each clock cycle is increased to one step.

Similarly, an addressable S-RAM cell has been implemented in the SQUARES
formalism as a memory structure subject to notice multi-content addressable transfer
registers. It is not advised to use SQUARES on large circuits because there is an
added expense for both time and resource abundance.

A typical unpredictable access (RAM) structure configuration using QCA was
seen in [9]. The layout described relies on D-lock, and a circle is used to control
the memory information. The data sign to the yield is also extended to give double-
crossing intervals.

QCA has been seen as a supporting volatile access memory without a reset and
fixed limit [22]. This framework also has a circular-based instrument, which is SR-
lock-based. This arrangement has been based on a coplanar wire-crossing technique.
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Fig. 7 Two common types of memory cell architectures in QCA: (a) line-based memory cell and
(b) loop-based memory cell inside the cell. The burrowing boundaries’ statures are constrained by
QCA clock
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A comparative behaviour is seen in [22] in another system for RAM cells. This
structure was designed on a D-layer with a three-input, unbalanced structure of the
doorway.

The set and reset limit structure of the Ram cell was introduced in [23]. Two
2:1 multiplexers make up this framework. A modern cording method has been
implemented for the new architectures of Flip Flops and RAM for a reduced number
of cells [24]. An energetic five-input standard component entrance is implemented
in a revolutionary work [13], which is planned to use simple and efficient QCA
circuits alone.

A new RAM cell structure with fixed and reset cap was suggested by the use of
this structure. Our work depicts a CAM that does not necessarily compare to RAM,
since any memory zone in the CAM is tuned to the substance as opposed to its
addresses, not necessarily like the works depicted above that use the RAM model,
where the memory region is in a specific location.

Five-Input Minority Gate

In QCA proposals, essential structures used to render the various essential QCA
entries are historically referred to as the dominant component gateway. A five-input
minority entrance is consequently presented around there. The five-input minority
entrance is focused on

Min (A,B,C,D,E) = (ABC + ABD + ABE + ACD + ADE + BCD
+BCE + BDE + CDE)′ (2)

A three-input NAND passage, as well as three-input NOR entry, can be modelled
separately by setting two of the five data cells’ polarizations to −1 or +1. Table 1
provides a table of realities of a five-input passage of the minority subject to all data
sources.

Five-input minority passage may be made after changing the five-input lion’s
share gateway. In the chief arrangement of the five-input minority entryway that
is shown in Fig. 6a [19], the data cells thus prevent admittance to it in one layer
surround cell. The next one is seen in [20], and in Fig. 6b, input cells border each
other while inducing unintended results (e.g. inputs B and D or sources C and E).
This is seen in the action plan in [21] as seen in Fig. 6c, and each of the five data
signals takes one direction at the chief planning area, the entrance to Lion’s bid.
The findings are not generous enough that this arrangement is extended to create a
minority entrance so that a minority gateway is not feasible.

Figure 8 demonstrates our suggested configurations for the five-input prevailing
entry and five-input minority doors. In the planned five-input greater entry, there
are 20 and 22 cells, dividing five-input minority entry. Input cells consist of five
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Table 1 Truth table for proposed five-input minority gate dependent on the
whole of the information esteems

Sum(A,B,C,D and E) Min(A,B,C,D and E)

0 1

1 1

2 1

3 0

4 0

5 0

A
B
C
D

Mins Out

(a) (b) (c)

E

Fig. 8 Advanced designs: (a) QCA layout of five-input majority gate, (b) schematic of five-input
minority gate and (c) QCA layout of five-input minority gate

Table 2 Data for healthcare monitoring in test feedback and outcomes [23]

Types of 
operation

R/W I Previous F F O

Write 0 1 x 1 0
Write 0 0 x 0 0

Read 1 x 1 1 1

Read 1 x 0 0 0

cells denoted as A, B, C, D and E, one of which is the input cell and the other cells
are the gadget cells in the two systems. In addition, information cell polarization is
constant, and gadget cells and the yielding cell can be modified (Table 1).
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Table 3 Data for healthcare monitoring in SARS-COV-2 detection

K A F M

0 x x 1

1 0 0 1

1 0 1 0

1 1 0 0

1 1 1 1

Five-Input Minority Gate-Based Multilayer CAM Cell

The expected and QCA execution of the CAM cell is suggested in Fig. 8a, b. The
device consists of six key doors with three inputs and one minority portal with five
inputs, which is seen in Fig. 8c. There are two portions in this circuit, one being
a memory device and the other being an organization. The memory unit gets the
read/make signal (as R/W and I). The simple unit receives memory cell information
(as F) and the conflict and main signals. The memory unit gets a read/make signal
(as F). The circuit offers the content of the cell as an output (divided into O) when
a data was reviewed, and the expansion partner decides the corresponding signal
(divided into M) when the information was detected. Table 3 displays the brain
behaviour reality, and Table 4 displays the coordination function reality.

The input data are commuted to the F yield when the R/W signal is set to ‘0’ in
the proposed plan and activities are thus produced. The R/W symbol was set to ‘1’.
The perused motion was performed on both sides. Estimation of past F is submitted
in reading motion to yield F and yield O. Only as the K signal is set to ‘0’, the
equivalent symbol M is set to ‘1’ and will send little brain to the evaluation of An
and F. If K is set to ‘1’, the match signal M will be set to ‘1’ on the off chance that
the assessments of A and F are equivalent, and where the assessments of A and F
are not proportionate, it will be set to ‘0’. Otherwise it is set to ‘1’.

4 Scope

This section describes the entire methodology, which is based on the healthcare-
based monitoring to protect from novel corona virus (COVID-19). The possibilities
of nanotechnology-based worldview is enhanced about the surroundings associated
with memory computation does rely on a controlling mechanism into a ventilator
device and functioning in an intelligent healthcare system (Fig. 9).
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Table 4 Simulation parameters

Parameters Value

Temperature 1.000000K

Relaxation time 1.000000e-015s

Time step 1.000000e-016s

Total simulation time 7.000000e-011s

Clock high 9.800000e-022J

Clock low 3.800000e-023J

Clock shift 0.000000e+000

Clock amplitude factor 2.000000

Radius of effect 80.000000nm

Relative permittivity 12.900000

Layer separation 11.500000nm

R/W

“0”

“0”
“0”

“0”

“0”
I

A
K

“1”

“1”

“1”
Maj3

Maj3

Maj3

Maj3

Maj3

Maj3

Min5 M

O

F

Fig. 9 Proposed paradigm for ideal healthcare monitoring

5 Proposed Paradigm of Healthcare Monitoring

To carry out the proposed worldview for intelligent healthcare monitoring of asso-
ciative memory-based computation into ventilator controlling device the parameters
to such following the below phenomenon.

R/W = fetch the test data from samples/study thoroughly the samples data and
compare to CORONA symptoms.

I = controlling the operation.
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A = for conveying the message for searching the corona symptoms from a patient’s
body.

K = specifies which portion is majorly affected in patient’s body.
F = feedback for test.
Maj3 = sample from patient’s body.
0 = report negative
1 = case positive
Min5 = sample taken finally from the patient’s body for rapid test.
O = possible outcome.
M = match the data either ‘1’ = > case positive, when ‘0’ = > report negative.

6 Entire Operation for Process Flow of Implemented Design
in Quantum Dot Cellular Automata (QCA)
Nanotechnology

The entire process flow of implementing design describes the phenomenon related
to ventilator-based controlling in intelligent healthcare memory monitoring sys-
tem involved with the associative memory implication towards high-performance
computing for protecting the spread of novel corona in the entire world. The
implementation in QCA-based nanotechnology does rely on at given input, which
is to be considered as to collect the sample from a human body. Later on it is to
get at read operation to fetch the test data from the patient’s body and study, the
tested sample for SARS-COV- 2 thoroughly. At the end, the possible outcome to
this methodology is to realize that if say ‘1’, the patient is corona affected and if ‘0’,
the patient is out of danger from this pandemic disease.

To synchronize the design, there are different clock regions in QCA clocking.
Also, different colour zones have been associated with the segment of the area to
protect against COVID-19 pandemic. The first colour zone 0 ‘green’ is free of novel
corona disease; second, zone 1 ‘pink’ is recognized as the hotspot area and complete
lockdown during the vital stage. The next zone 2 ‘blue’ is considered as it might get
affected, but growth is possibly less. The last considerable zone 3 ‘grey’ relies on
the rate of growth in the entire 24 h of operation (Fig. 10).

7 Results

Recreation is checked in this region using the QCA Designer type 2.0.3 [4]
according to the impact of the proposed structures. The structures were rebuilt using
the Coherence vector reproduction motor along with Bistable Approximation re-
enactment motor with default parameters, and comparable findings from the two
re-enactment motors have been obtained. In our proposed QCA model, the standard
parameters were considered (Fig. 11).
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Fig. 10 Proposed paradigm for ideal healthcare monitoring in QCA

Fig. 11 Simulation of the proposed model for ideal healthcare monitoring in QCA

The above suggestion towards the technique adopted in QCA for monitoring
intelligent healthcare system, we have to show two case strategies in Fig. 12, that is,
for the feedback of the test report and probable outcome. In another depiction, Fig.
13, case relies on for the identification of SARS-COV-2-affected patient.
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Fig. 12 Healthcare monitoring in feedback and probable outcome
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Fig. 13 Healthcare monitoring for detection of novel corona
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Risks
(a) Government workers are suppressing realities or some way or other green-coded

representative gets CORONA contaminated.

– Mobile or ISP ought to guarantee consistently web network in the portability
of worker.

– His/her portable area chronicles to discover where he had visited the past
7 days.

– All the spots ought to be cleaned where he/she had visited, and all the people
who came in contact to be set in isolation.

(b) Proper treatment of the tainted representative.

– Any resident is suppressing realities or some way or other green-coded
resident gets corona contaminated.

– Mobile or ISP ought to guarantee consistently web availability in the
portability of green-coded resident.

– His/her portable area chronicles to discover where he had visited the past
7 days.

– All the spots ought to be disinfected where he/she had visited, and all the
people who came in contact to be set in isolation.

– Proper treatment of the contaminated resident.

(c) Legitimate well-being checking measures to yellow-coded residents or repre-
sentatives.

(d) If any yellow-coded resident gets contaminated, all the relatives need to be
isolated.

(e) Neighbourhood organization will guarantee that yellow-coded individuals
ought not to go out from home. In case ignores do accordingly, by then indistinct
steps to be taken from green-coded individuals if any yellow-coded individuals
got contaminated.

8 Conclusion

Let us trust in the best to abstain from spreading the crown infection into community
transmission stage in our nation. Legitimate cooperation and appropriate solidarity
among us are extremely fundamental for the accomplishment of this model. All
hands should be brought together firmly to battle against this insidiousness. Any
commitment opening with respect to anybody will have a genuine impact and will
provoke frustration of this model in this crisis circumstance.
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