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ABSTRACT

This paper addresses the performance of AstableMultivibrator using PSpice Spice& Top Spiceelectronic
circuit simulation software's. Traditionally electronic circuit design was verified by building prototypes,
subjecting the circuit to the various stimuli and then measuring its response using appropriate laboratory
equipment’s. Prototype building is somewhat time consuming. But produces practical experience from which
we judge the manufacturability of the design, Computer programs that simulate the performance of an
electronic circuit provide a simple cost-effective means of confirming the intended operation prior to circuit
construction and verifying new ideas that could led to improve the circuit performance.

Keywords: - AstableMultivibrator, Amplification, Transient Analysis Simulation.
I. INTRODUCTION

The evolution of electronics technology almost in to every facet because of low cost, reliability and ease of
interface [1]. The electronic industry is getting progressively more and more efficiently more at new products
in wide range and verity of circuits in service of human being. We also saw the more and more products
coming in to the market in shorter time {2]. Hence low-cost circuit design, with an accurate, linear and faster
testing techniques are addressed. A verity of electronic components PSpice commercially available which
plays an important role in design development of accurate circuit design performance and optimum reliability

(3]
II. SIMULATION

Electronic simulation of circuit function is now a common practice in the design of individual circuit and the
complete systems. The most of the circuit designer can simulate, and design the circuit and develop it as early
as they can and hence in market [4]. Spice software models for common circuit elements, active as well as
passive, and it is capable of simulating most electronic circuits. It is versatile programmed and is widely used
both in Industries and Universities. [5]. The circuit performance and its reliability in any circuits for to
minimize the fallure can be tested. To meet the required standard of the circuits and hence quality

Copyright: @ the author(s). publisher and lcanses Technosclence Acaderny. This is an cpan-uccess arzicles diszribured under the
tarras of the Creatlve Commens Arcribudon Nem-Commercial Licenss, which permin unrestricted non-commaercial use,
diseribution, and repreduction in any medium, provided the original werk is propesly cired



Volume 9-Issue 9- Published : 05 Man-2022 Page Mo 175-179

instruments, the circuit analysis is performed, In case of any failure or problem on can easily redesign it by
modifying the very same circuit in a few minutes using highly sophisticated simulation tools [6].

The role of spice software's is very vital in all fields of engineering and industries for the design and built the
electronic circuits. Today many groups around the world are investigating advanced software capable of
responding a wide verity of components, Recent years have witnessed the excellent progress in the field of
spice software, These improve the ability of users to integrate different types of electronic circuits in to their
systems or applications. The spice software would have more capability to design and built electronic circuits
in wider range of applications.

In case of classroom / laboratories study teaching the spice, experiments will be tried for example in the
design of AstableMultivibrator. Here various software’s can be come to our reuse and the effect can be easily
demonstrated by changing various capacitors so also can be done in case of other circuits of amplifiers and
oscillators even for modulation studies.

III. ASTABLE MULTIVIBRATOR
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Fig 1 Clrcuit diagram for AstableMultivibrator
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The 335 connection as an astable mmiltivibrator is shown in figure 1. Assume that the capacitor is initially
discharged and Q is high. The capacitor Cwill charge through R1 and R? and the voltage Vi across it will rise
exponentially towards Vec. However as soon as this voltage reaches Vur = (2/3)Vec, the comparatoer output
goes HIGH, reseating the flip flop. Q' becomes HIGH and the transistor conducts and the capacitor discharges
through R2 lowering the voltage Vc. When the capacitor voltage becomes Viz = (1/3)Vec, the output of the
comparator €2 becomes HIGH and the flip flop is again SET making the transistor OFF and again charging
the capacitor through R1 and R2. The cycle repeats continuously and the pulse waveform is obiained at the
output.

Assuming that t = o is the instant when charging of C begins, we can write the voltage across the capacitor
during charging as

Vielt) = Veo — (Voo = Vir)ev@i s RIe

Andatt=Tsa

Ve(t) = (2/3)Vee = Ver and Vir= (1/3)Vec

Therefore

%Vc:: =Viee - (Vee - ;'Vcc) ety ! (At

Tu=(R1+R2)CIn 2 =0.6%(R1 + R2)C

We see from the figure that Vo is low during Tw. therefore, the discharge voltages across the capacitor can be
written as

Vet = Ver e/ BC

(t = o is beginning of discharging of C)

At =T

Veit) = %‘v’ cc = ViT

Hence

+;i‘-"cc =% Vo g -TLRE
Or

Tr=R20 In2 0.6982C
The total time period,
T=Ta+TL

T =0.69(R1 + 2R2)C
Fod o 1443

T (R1+2RI)C
The duty cycle is

% duty cycle = % x 100
In this circuit the duty cycle is always be greater than 50%. If R1 << R2, it approaches 50%.
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The Following Graphs Shows the Output of AstableMultivibrator in Different Software:
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Fig 3 graph of square wave generator by TOP SPICE
IV. OBSERVATIONS

A. In Pspice Software: - 1. Cutput starts 3.8364uV to 4.9836 V. 2. Rise time and fall time in this sofrware is
exactly equal to 598yS. 3. The pulse width depends upon the values of R1 and R2. Except first all the
pulses are equally spaced. 4. Current and potential are in phase. 5. We get the maximum current up to

49.936pA.

B. In Top Spice Software: - 1. Output starts -38.976uV to 4.962 V. 2. We observe rise time and the fall time
are exactly equal to zero second.3.We cannot get the perfect pulse; pulse width goes on increasing as the
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time increases.4. Current and potential are in phase.5.We get the maximum current up to 49.62uA6.
Rise time and fall time, inifially it is less but as the time increases it also increases.

V. CONCLUSION

In both software’s we observed simultaneously the potential & current curves. In Pspice we observe up to 500
us the output frequency is stable but in case of Top spice to 500 ps it decreases.
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ABSTRACT

This paper addresses the performance of AstableMultivibratorusing B2 Spice, TINA and Circuit
Makerelectronic circuit simulation software’s. Traditionally electronic circuit design was verified by building
prototypes, subjecting the circuit to the various stimuli and then measuring its response using appropriate
laboratory equipment’s. Prototype building is somewhat time consuming. But produces practical experience
from which we judge the manufacturability of the design. Computer programs that simulate the performance
of an electronic circuit provide a simple cost-effective means of confirming the intended operation prior to
circuit construction and verifying new ideas that could led to improve the circuit performance.

Key Words: - RC Coupled amplifier, Amplification, Transient Analysis, Smoke Analysis Simulation.
I. INTRODUCTION

The evolution of electronics technology almost in to every facet because of low cost, reliability and ease of
interface [1]. The electronic industry is getting progressively more and more efficiently more at new products
in wide range and verity of circuits in service of human being. We also saw the more and more products
coming in to the market in shorter time [2]. Hence low-cost circuit design, with an accurate, linear and faster
testing techniques are addressed. A verity of electronic components PSpice commercially available which
plays an important role in design development of accurate circuit design performance and optimum reliability

[31.
II. SIMULATION

Electronic simulation of circuit function is now a common practice in the design of individual circuit and the
complete systems, The most of the circuit designer can simulate, and design the circuit and develop it as early
as they can and hence in market [4]. Spice software models for common circuit elements, active as well as
passive, and it is capable of simulating most electronic circuits. It is versatile programmed and is widely used
both in Industries and Universities. [5]. The circuit performance and its reliability in any circuits for to
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minimize the failure can be tested. To meet the required standard of the circuits and hence quality
instruments, the circuit analysis is performed. In case of any failure or problem on can easily redesign it by

modifying the very same circuit in a few minutes using highly sophisticated simulation tools [].

The role of spice software's is very vital in all fields of engineering and industries for the design and built the

electronic circuits. Today many groups around the world are investigating advanced software capable of

responding a wide verity of components, Recent years have witnessed the excellent progress in the field of
spice software. These improve the ability of users to integrate different types of electronic circuits in to their
systems or applications. The spice software would have more capability to design and built electronic circuits

in wider range of applications.

III. ASTABLE MULTIVIBRATOR
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Fig 1 Circuit diagram for Astablemultivibrator
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The 335 connection as an astable mmiltivibrator is shown in figure 1. Assume that the capacitor is initially
discharged and Q is high. The capacitor C-will charge through R1 and R2? and the voltage Vi across it will rise
exponentially towards Vec. However as soon as this voltage reaches Vur = (2/3)Vec, the comparatoer output
goes HIGH, reseating the flip flop. Q' becomes HIGH and the transistor conducts and the capacitor discharges
through R2 lowering the voltage Vc. When the capacitor voltage becomes Vizr = (1/3)Vcc, the output of the
comparator C2 becomes HIGH and the flip flop is again SET making the transistor OFF and again charging
the capacitor through R1 and R2. The cycle repeats continuously and the pulse waveform is obtained at the
output.

Assuming that t = o is the instant when charging of C begins, we can write the voltage across the capacitor
during charging as

Vielt) = Veo — (Voo = Vir)ev@i s RIe

Andatt=Ts

Ve(t) = (2/3)Vee = Ver and Vir= (1/3)Vec

Therefore

%Vc:: =Viee - (Vee - ;'Vcc) ety ! (At

Tu=(R1+R2)CIn 2 =0.6%(R1 + R2)C

We see from the figure that Vo is low during T therefore, the discharge voltages across the capacitor can be
written as

Vet = Ver e/ BC

(t = o is beginning of discharging of C)

At =T

Veit) = %‘v’ cc = ViT

Hence

+;i‘-"cc =% Vo g -TLRE
Or

Tr=R20 In2 0.6982C
The total time period,
T=Ta+TL

T =0.69(R1 + 2R2)C
Fol o 48
T (Ri+2R2)C

The duty cycle is
% duty cycle = % x 100
In this circuit the duty cycle is always be greater than 50%. If R1 << R2, it approaches 50%.
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The Following Graphs Shows the Output of AstableMultivibrator in Different Software:
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Fig 3 graph of square wave generator by TINA& Circuit Maker
IV. OBSERVATIONS

A. In B2spice Software: - 1. Lower level of the output is 0.045V to 0.049V.2. Higher level of the output is
4.962 V.3. Rise time and fall time initally it is less but as the time increases it also increases.4.Initally
the output frequency is maximum and decreases as the time increases. 5, We cannot get the perfect pulse;
pulse width goes on increasing as the time increases.6.Current and potential are in phase.7.We get the
maximum current up to S0pA.8.We get the minimum current up to .05pA.

B. In TINAspice Software: - 1. Qutput voltage is 0 V to 3.6 V, 2.In this software rise tie and the fall time are
exactly equal to zero second.3.We get expected ourput but output that changes with the change as the
values of resistor R1 and R2 changes. 4.First maxima take more time. 3. In this software, we cannot get
the current response simultaneously in the graph window in transient analysis but in AC table analysis,
‘we get the current the current as well as the potential value of any point of the circuit.

C. In Circuit Maker Software: - 1.The maximum output voltage at the peak is 4.950V 2.In this software rise
time and the fall time are increases as the time increase.3.Initially the output frequency is maximum and
decreases as the time increases. 4. We cannot get expected output. However, output which changes with
the change with the values of resistor R1 and R2. 5.First peak take less time.6.In this software, we cannot
get the current response simultaneously in the graph window in transient analysis. However, in

multimeter we get the current as well as the potential value of any point of the circuit. 7.The pulse starts
from0V.
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V. CONCLUSION

In above software’s only in B2 Spice we observed simultaneously the potential & current curves. In
Top spice we observe up to 500 us the output frequency is stable from start to end but in case of B2
spice& Circuit Maker it decreases 500 us.
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ABSTRACT

The experiment was conducted on the farm located at V-P High-tech Research farm. Dist Beed. The
experiment design was a randomized block design [RBD] with ten treatments and three replicates.
Previous work in this laboratory and field shows that input, data for the organic manure treatments in
form of Non-leguminous weed manures as green manure of Achyranthes aspera (AGM), green manure
of Parthenium hysterophorus (PGM), mixed green manure of both (A&PGM). Dry manure of
Achyranthes aspera (ADM), drv manure of Parthenium hysterophorus (PDM), compost of Achyranthes
aspera (ACo) and compost of Parthenium hysterophorus (PCo), were applied to field for maize crop
cultivation compared with treatment of chemical fertilizers PK. NPK and Control. First maize crop was
harvested and after 42 days of interval Figna unguiculata was sown in the same treatment plots of bed,
having a previous residual effect of organic manures. The growth analysis of the plant was recorded after
29 and 55 days and Chlorophyll analysis of the plant was recorded after 30 and 56 days. Result shows
that all organic manures showed good residual effect on growth of Iigna umguiculara crops plants.
Green manure and compost manure of Non-leguminous weeds gives long term residual effect on crop
Vigna unguiculara and improves the soil quality.

Keywords: Treatment, green, compost, dry manures, chlorophyll, analysis
I. INTRODUCTION

The cowpea (Vigna unguiculata) is a species of bean in the family Fabaceae. it is cultivated throughout the
tropics for food. It is a very important annual herbaceous legume from the genus Vigna. Due to its tolerance
for sandy soil and low rainfall, it is an important crop in the semiarid regions across Africa and Asia. It
requires very few inputs, as the plant's root nodules are able to fix atmospheric nitrogen, making it a valuable
crop for resource-poor farmers and well-suited to intercropping with other crops. The whole plant is used as
forage for animals, with its use as cattle feed likely responsible for its name. The crop is mainly grown for its
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seeds, which are high in protein, although the leaves and immature seed pods can also be consumed. The
seeds are usually cooked and made into stews and curries, or ground into flour or paste.

Parthenium hysterophorus is a species of flowering plant in the aster family, Asteraceae. In India, it is locally
known as carrot grass, congress grass or Gajar Ghas. It is an annual herb that aggressively colonizes disturbed
sites, It grows on any type of soil and in a wide range of habitats. It affects the production of crops, animals,
human and animal health, and biodiversity. Achyranthes asperz is a species of plant in the family
Amaranthacege. It is distributed throughout the tropical world. It can be found in many places growing as an
introduced species and a common weed,

An application of manure usually shows a favorable influence on crop yields for several years, These
beneficial effects are distributed over a longer time than those of chemical fertilizers. Present investigation
state that the residual effect of Non-leguminous ( Parthenium hysterophorus and Achyranthes aspera) weeds
organic manures as compost, green and dry leaf manure effect was studied on growth of Vigna unewiculala
crops plants.

The residual effects of organic matter in soil following manure or compost application on crop yield and soil
properties can last for several years. Four years after application, residual effects of one-time application of
beef feed lot manure at rates varying from 123 to 590 Mg dry weight ha-* (12806140 kg N ha*)resulted in a
quadratic increase in corn grain yield but also in increased leaching of NO»-N and Na to a depth of atleast Im
Wallingford, G. W. et al (1975). The residual effects of organic materials on soil properties can contribute to
improvement in soil quality for several years after application ceases Ginting, D. et al (2003).

Ayoola O, T, and Makinde E. A, (2007): Studied that complementary Organic and Inorganic Fertilizer
Application: Influence on Growth and Yield of Cassava/maize/melon Intercrop with a Relayed Cowpea and
concluded that complementary application reduces the dependence of the farmer on inorganic fertilizer use.
It also reduces the exposure of the soil to the consequences of inorganic fertilizer application. Organic
amendments play a residual role in their ongoing maintenance. Residual amendment effects on total
nitrogen (N) and phosphorus (P} were apparent 11.5 yr after application Larney F. ], et al (2011). Green
manure and compost manure of Non- leguminous weeds gives long term residual effect on crop Lablab

purpureus plant and its improves the soil quality Gholap P. N, (2021),

II. Materials and methods

eld site s imental design - The experiment was conducted on the farm located at V-P High-tech
B.e&earch fann D‘.I.St Beed. The experiment design was a randomized block design [RBD] with ten treatments
and three replicates.
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Treatments, Seeds variety and plot size - The present work related to treatments of plots depends on the basis
of the previous work of the field. First maize crop was harvested then on bed of previous residual effect of
organic ‘manure plots like comparative residual effect of compost, green manure and dry leaf manure.
Previous work in this field shows that input, data for the organic manure in form of chemical fertilizers PK
and NPK at the rate of 120N, 80P and 40K and Control (CON) compared with Non leguminous weeds organic
manures as green manure of Achyranthes aspera (AGM), green manure of Parthenium hysterophorus (PGM),
mixed green manure of both A.aspera & Physterophorus (A&PGM), dry manure of Achyranthes aspera
(ADM), Dry manure of Parthenium hysterophoris (PDM), compost of Achyranthes aspera (ACo) and
compost of Parthenium hysterophorus (PCo). After 41 days of interval the Variety Viena unmguiculata was
sown. It was produced by a Patel Seeds Corporation, old Mandi P.O. Padra (Baroda, Gujrat). 36gm/plots of
size 3m x 3m i.e, at the rate of 40 kg/ha each.

Plant sampling - After 56 days of age finally the total crop Vigns unguiculata was harvested, before it during
the early hours of the day, growth and chlorophyll analysis of green foliage of Vigna uncwicniara per plot was
recorded on the field itself [100 gm plot '] samples of each treatment along with control they were oven
dried at 90 © C for 2 Days till it gives constant weight for the determination of dry matter (DM), this dried
sample was grinded to fine powder and stored in sealed polythene bags for further analysis.

Analysis:

Chemical Analysis — Using Arnon's method (1949) chlorophyll analysis of green foliage of Vigna unguicuata
per plot was recorded on the field itself [100 gm plot '] samples of each treatment along with control they
were oven dried for further chemical analysis. Jackson, M. L. (1973}.

Statistical Analysis - All the results were statistically analyzed by using analysis of variance [ANOVA] test and
treatments means were compared using the least significant difference [CD,P_0.05] which allowed
determination of significance between different applications. Mungikar A. M. (1997)

ITI. Results and Discussion

Fig. 1 : Show that graph of residual effect of non-leguminous organic weed manures on Vigna unguiculata
plant growth analysis. Plant height in cm was highest in the treatment of Achyranthes green manure 61.7cm
followed by PK as 47.33cm then Parthenfium green manure as 45.7cm and very short recorded in the
treatment of control as 21.33cm followed by Achyranthes dry manure as 31.0cm then NPK as 33.0cm.

Total plant weight was highest in the treatment of PK as 20.3gm followed by Achyranthes green manure as
19.7gm then Parthenium green manure as 17.7gm. Total plant weight was lowest in the treatment of Control

as 8.3gm.
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Fig. 2 : Show that graph of residual effect of non-leguminous organic weed manures on Vigns unguiculats
plant morphological growth analysis, The stem diameter was minimum in the treatment of control as 0.63cm
as well as maximum in the treatment of Achyranthes green manure as 1.4cm then on PK as 1.27cm.

The root weight in gms was maximum in the treatment of PK as 1.30gm followed by the treatment of

Achyranthes green manure as 1.27gm then Parthenium green manure as 1.20gm, as well as Minimum in the
treatment of control as 0.70gm followed by Achyranthes dry manure as 0.93gm then Farrheninm dry &
compost manure as 0.97gm

In a weight of the fourth leaf was highest in the treatment of PK as 1.40gm then followed in order as
Achyranthes Green manure 1.37gm, Parthenjum green manure as 1.30gm and minimum weight of the fourth
leaf was observed in treatment of control as 0.73gm then in Achyranthes dry manure as 0.87gm.

Fig. 3 : Show that graph of residual effect of non-leguminous organic weeds manure on Vigna unguiculata 4th
leaf growth analysis. The plant was highest 4th Leaf length was on the treatment of Achyranthes green
manure as 14.0cm followed by Partheniium Green manure and PK as 13.8cm and lowest 4th leaf length found
on the treatment of Control as 8§.8cm.

Likewise the plant was highest 4th Leaf width found on the treatment of Achyranthes green manure as
11.0cm followed by Farthenfum green manure as 10.5cm and lowest 4th leaf width found on the treatment of
Control as 7.0cm.

Fig. 4 : Show that graph of residual effect of non-leguminous organic weeds manure on Vigns unguiculats
Fresh and dry leaves analysis. The plant fresh leaves number was highest on the treatment of Achyranthes

green manure, Parthenium green manure and PK as 09 and lowest fresh leaves number found on the
treatment of Control as 5.

Likewise the plant dry leaves number was highest on the treatment of Parhenium dry manure, Parthenjum
green manure and PK as 03 and lowest dry leaves number found on the treatment of Achyranthes green
manure, NPK and Control as 02,

Fig. 5 : Show that graph of residual effect of non-leguminous organic weeds manure on Vigna unguiculata
leaf area analysis. The plant was highest 4th Leaf Area on the treatment of Achyrandhes green manure
20.40cm? followed by the treatment of PK as 15.66¢m?, then Partheniuzy Green manure as 15.11cm® and the
lowest leaf area found on treatment of Control as 7.06cm?* then followed up Achyranthes dry manure as
10.25cm® then NPK as 10.92cm?.

Fig.6, Show that graph of residual effect of non-leguminous organic weeds manure on Vigns unguiculats
analysis of estimation of Chla, Chlb & Total chlorophyll, (Mg/gm), Chla highest in the treatment of
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Achyranthes green manure & FParthenium green manure residual plots as 1.26mg/em followed by Parthenium
dry manure as 1.11mg/gm as well as lowest in the treatment of control 0.53mg/gm followed by the treatment
of Achyranthes dry manure as 1.02mg/gm .

Likewise Chl.b (Mg/gm) highest in the treatment of PK as 0.80 mg/gm followed by Parthenium dry manure as
0.78mg/gm followed by the treatment of Achpranthes green manure & Partheniyn green manure as
0.70mg/gm as well as lowest in the treatment of control 0.37mg/gm then Achyranthes dry manure as
0.58mg/gm.

Total chlorophyll highest in Achyranthes sreen manure & Farthenium green manure as 1.97mg/gm as
followed by the treatment of PK as 1.85mg/gm as well as lowest in control 0.90mg/gm followed by

Achyranthes dry manure as 1.3%mg/gm.

IV, Conclusion

On the basis of the result obtained, it can be concluded that an application of the residual effect of Non-
leguminous (Parthenium hysterophorus and Achyranthes asperd) weeds organic manures as compost, green
and dry leaf manure, shows a favorable influence on Vigna unguiculata crop yields. These beneficial effects
are distributed over a longer time for several years than those of chemical fertilizers.
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ABSTRACT

A green and facile route has been developed for the synthesis of benzimidazole from condensation reactions
of o-phenylenediamines with aromatic aldehyde in presence of phthalimide - N - sulfonic acid (PISA) as an
efficient, cheap and reusable catalyst under mild reaction conditions.

Keywords: PISA, o-phenylenediamines, aromatic aldehyde, recyclable, Benzimidazole

L. INTRODUCTION

In medicinal Chemistry for a long time synthesis and biological study of heterocyclic compounds has been an
interesting field. A number of heterocyclic derivatives containing nitrogen and sulphur atom serve as a
unique and versatile scaffolds for experimental drug design [1]. The benzimidazole moieties are usually
present in a large number of natural products in addition to pharmacologically active compounds [2]. It shows
a wide range of biological and pharmacological properties such as antifungal [3]. antimicrobial [4],
anthelmintic {3, 6], antiviral {7, 8], topoisomerase inhibition 9] and anticancer activities [10]. A number of
their derivatives are marketed as antifungal drug (Carbendazim) [11], anthelmintic drug (Mebendazole and
Thiabendazole) [12], antipsychotic drug (Pimozide) [13] and antinlcer agent (Omeprazole) [14]. Due to their
attractive pharmacological properties, huge attention has been paid to the synthesis of benzimidazoles.
Because of their wide range of synthetic, industrial and pharmacological application, many methods for the
preparation of benzimidazole are reported in the literature. The most common method is direct condensation
of 1,2-phenylenediamine and carboxylic acids [15, 16] or their derivatives [17], that require strong acidic
conditions and sometimes need high temperature or the use of microwave [18]. In recent years, solvent-free
synthesis of benzimidazoles under microwave irradiation using Yb(OTf)s [19], KSF clay{20], PPA[21], Na:50Ox
[22], K-10 clay{23], have been reported.

However, a variety of catalysts have been reported for the synthesis of 2-aryl benzimidazole most of them
suffer from disadvantages such as long reaction times, forceful conditions, low yields, low selectivity, tedious
workup, and use of toxic or expensive reagents. Consequently, a new procedure that avoids these drawbacks

Copyright: @ the author(s). publisher and lcanses Technosclence Acaderny. This is an cpan-uccess arzicles diszribured under the
tarras of the Creatlve Commens Arcribudon Nem-Commercial Licenss, which permin unrestricted non-commaercial use,
diseribution, and repreduction in any medium, provided the original werk is propesly cired
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is desirable.We report herein an efficient, low cost and environmentally benign protocol for the synthesis of
benzimidazole using reusable SuSA catalyst under mild reaction condition.

1. METHODS AND MATERIAL

All purchased chemicals were of analytical grade and used without further purification. Silica gel coated
aluminum sheets (Merck made) were used for thin layer chromatography (TLC) to monitor progress of
reactions. Melting points were determined in an open capillary tube and are uncorrected. *H NMR spectra
were recorded using DMSO as solvent and TMS as internal standard at 300 MHz on Brucker Avance
spectrophotometer. All the products were characterized by IR spectral data and comparison of their melting
points with those reported in literature and found to be identical. Also, the some products were confirmed by
'H NMR spectral data.

Preparation phthalimide-N-sulfonic acid:
PISA was easily prepared by addition of an equivalent amount of cholorosulfonic acid to potassium
phthalimide**

General procedure for the Synthesis of 2-aryl benzimidazole:

PISA (15 mol %) was added to a stirred solution of the aldehyde (1 mmol) and o-phenylenediamines (1 mmol)
in acetonirile (3 ml), and the mixture was stirred at room temperature for appropriate time (Table 1). After
completion of the reaction monitored by TLC, the solvent was removed under reduced pressure and ethyl
acetate (3 ml) was added, and the catalyst was recovered by filtration and washed with ethyl acetate (5 ml).
The filtrate was washed with water and then dried over anhydrous Na:50s. Evaporation of the solvent under
reduced pressure gave the highly pure product obtained. Further recrystalization was done in ethyl alcohol.
Selected spectral data:

5-methyl-2-(4-nitrophenyl)-1H-benzimidazole (Table 2, entry 3c)

IR(KBr pallets): Vinax 3109, 1605, 1511, 1463, 1354, 1176, 739, 701 and 657 cm*; *H NMR (300 MHz, DMSO-
d6):6 8.39 (s, 4H+1H, overlapped Ar-H and N-H), 7,54 (d, | = 8.0 Hz, 1H, Ar-H), 7.43 (5, 1H, Ar-H), 7.09 (4, ]
=8.3 Hz, 1H, Ar-H) and 2.44 (s, 3H, -CHs); ®C NMR (75 MHz, DMSO-4s):5 159.0, 153.6, 143.2, 1363, 131.0,
129.3,127.9,119.4, 114.7, 114.6, 111.5 and 31.1. Mass (EI, m/z): 254 [M"]

CHO
K
2 N B
| TN PISA (15 mel % \>_©
+ CHiCN , 1t

Nk, /{"/ H

R -
1 2 3a-l

Scheme 1: Synthesis of benzimidazoles
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To explore the use of PISA as a catalyst for the reaction of benzaldehyde and o-phenylenediamines for the
preparation of 2-arylbenzimidazole compound 3a was considered as a standard model reaction (Table 2).
Model reaction in the absence of catalyst did not led to desired product formation. It means interference of
catalyst was must for initiation of the reaction. To determine exact requirement of catalyst for the reaction,
we used model reaction at different concentrations of PISA (Table 1). During this study, we observed that, 15
mol% catalysts proved to be an efficient catalyst to carry out the reaction smoothly.
Encouraged by this result, in further set of experiments, in order to build the generality of the reaction,
variety of aromatic aldehydes with either electron-donating or electron-withdrawing groups were converted

to 2-arylbenzimidazoles derivatives in good to excellent yields. All the results are summarized in Table 2.

Table 1 Optimization of the catalyst

Eniry Catalyst (mol %) Tsolated Yield %

1 irin Trace

2 5 58

3 10 82

4 15 90

3 20 91

Table 2 Synthesis of 2-arylbenzimidazole *
Entry Aldehydes Time (min.) | Yield* (%)
= O " T
CHO

3b ..; ; 62 88
L1l il

3¢ O‘ 50 %0
skl CHE

H ﬂl@ﬂlhﬁ 52 m
Wity T

3f \_@7,% 65 87
f —

3g Q° “ 70 86

[=]
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3h ; ;; (%] 88
1O

* Reaction conditions: Aromatic aldehydes (1 mmol), o-phenylenediamines {1 mmol), PISA (15 mol%) at
room temperature. ® Isolated yield

IV. CONCLUSION

The Bronsted acid PISA is a catalyst that has high efficiency in the synthesis of benzimidazoles. The reaction
of the condensation of aromatic aldehyde with o-diphenylamines in acetonitrile as a solvent at room
temperature gave maximum yields. The present protocol has numerous advantages such as high reaction rates
and excellent yield. ease of preparation and handling of catalyst, inexpensive with lower loading and a simple
experimental procedure.
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Abstract

A Study of VI and Jio Cell Phone Service Providers in Maharashtra

Kalikadevi Arts, Commerce and Science College Shirur (Kasar)

T o e e e e e e T e e U

Dr. Dnyaneshwar Ankushrao Yewale
Head, Dept. of Commerce |

Tq. Shirur (Kasar) Dist. Beed

India's refecommunication netweork i3 the second lorgest in the world by number of telephone users with 1.183 billion
subscribers as on 31 May 2018, It has one of the lowest call tariff in the world enabled by mega telecom aperators and hyper-
competition among them. As on 31 July 2018, India has the world's second-largest Internet user-base with 480.24 million
broadband internet subscribers in the country. As of 31 December 2018, India had a population of 130 crore people (1.3
billion), 123 crore (1,23 hillion) Aodhaar digital biemeiric identity cards, 121 crore (1.2] billion) mobile phones, 44.6 crore
(4465 million) smariphones, 56 crore (360 million ar 43% of total popuiation) internet users up from 481 million people (33%
aof the couniry's total population) in December 2007, and 31 per cani growih in e-commerce
Keyword :- Telecommunication, Broadband, Biometeic, Internet, Smarrpliones

Introduction

Mnbilc phones have been'the key to India's

technology revolution. India is the second largest
mobile phone market globally, next enly to China. At
the end of 2018, the estimated number of smart
phone users in India was 337 nillion, compared 10
2.53 billion users worldwide, One would imagine that
the cxponential increase in cheaper smart phone
models would displace the market for feature phones;
to the contrary, feature phones continue to dominate
the Indian market. While smart phone and feature
phone shipments in 2018Q3 were about the same, o
comparison of growth rates shows that both phablets
(large screen smart phones) and regular smarl phones
eclipse feature phones. Mobile phone sales have
increased dramatically over the last decade, both in
terms of the volume and value. Using data from 2007
ta 2018, we find that the compounded annual growth
rate (CAGR) of mobile phone sales was 6.66% and
6.54% by volume and value 1e spectivaly,

The average sclling price of phones
decreased st a CAGR of 0.11% during the same
period. Research shows that the smart phone industry
boasts of the lowest Innovation Cycle Time amongst
a liost of other industries. The number of years from
nitiation of R&D to first customer delivery is on
average three years for the industry, At present, the

mobile phore market in India is congested with over
75 brands and 3400 models. The market is also very
dynamic; the pécking order of firms is constantly
changing with new brands challenging established
manufaéturers. Chinese brands such as Xiaomi,
Gionee, Oppo and Vivo are now very prominent in
the Indian market, sidelining established domestic
brands such as Lava, Intex and Miccomax. In 2018,
Xisomi réplaced Samsung to become the top player
in India by volume. The Government of India viewed
the rise of mobile phone users as an opportunity to
scale up domestic manufacturing in the country. In
April 2017, it notified the Phased Manufacturing
Program (PMP) to boost domestic manufacturing
through a mix of fiscal incentives. A report in 2017
estimated the possibility for domestic loeal value
addition in mobile phones to rise up to 25.8% by
2019, The recently implemented National Policy on
Electronics (NPE 2019) that will replace the 2012
policy, has set target of manufacture of 1 billion
mobile phones by 2025. This report focuses on
concentration, technological progress, adoption and
price points in the mobile handset market in India
over a len-year period between 2008 and 2018, The
objective is to examine the cxtent and nature of
competition in the market, A feature mapping
exercise included in this report, finds quality
improvements ucross different price bands of mobile
phones, between 2008 and 2018. In order to
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minimize conflation with factors such as brand, type
of phone, etc. we segregated phone models
manufactured only by Samsung across 12 price bands
for this analysis. Samsung has products acress all
sub-markets considered in this report,

The analysis finds improvements in
functionalities across most price bands with the
addition of features such as dual SIM, improved wi-
fi, GPS and cameras. Comparison of technology and
phone types indicates that the market for mobile
phone is highly segmented and any competition
analysis at the industry level may be subject 1o
qualifications. Defining the televant market is central
to any competition analysis. There are two
fundamental dimensions of the relevant market —
product and geography. Since the analysis focuses an
India and sub-regional demand data is not available,
the market segmentation in this report is based on
product categories. We segment the market using
three distinct approaches, by price, by technology snd
by phone type, in addition to an overall analysis of
the market. Price bands are defined based on
observable characteristics in the data and expert
fecdback. Technology penerations are exogenously
determined, namely 2G, 2.5G, 3G and 4G. The
introduction of each gencration was a landmark in the
technology evolution of the industry, And finally, the
third segmentation divides the market into broad
product categories, namely, feature phones, phablets
and smart phones. There are however, overlapping
trends across different markel segmentations. For
example, 2G and 2.5G phones generally fall within

the lower price bands. Feature phones alzo fall within
the lower price bands.

Objective of the Study

1. To discuss the eell phone service providers in
Maharaghtra,

2. To discuss the Vodafone ides ond Jio year wise
development and ils services.

Research Methodology

This part of the research furnishes * the
research methodology used in this swdy, The
review uses secondary data, The data is collected
through various magazines, newspapers, and

government websites for this study.

Cell Phone Service Providers in Maharashtra
Two different technolopies are deployed by

the mobile

operators in India namely GSM and

CDMA. The GSM service providers are BSNL,

MTNL, Bharthi Airtel,

Vodofone, TDEA, Aircel,

Reliance Communications, Reliancelio, Uninor, and

Tata Communications

whereas the CDMA service

praviders are TATA, and Reliance.

In this study 1 have selected two cell phone

service providers in Maharashtra state First Vodafone
idea and Second Jic.

1. ldea and Vodafone (V1)

Profile of ldea Cellular Limited

Type | Public
Traded as BSE:SI9RIY -3 5f
NSE: IDEA -

Industry T unicat
Fate ° Vodafone:lr

2017 e
_Eun:cssnr Vodafo ited
Founded 1995; 26 yearsugo - « *57 ., =t
Headquarters | Gandhinagar, Gujarat, India
Key people Kumar Mangalam S e

Birla (Chairman) Himadshin -~

Kapafiis (Mannging SEctopesr e = -
Products Mobile telephony, wireless broadband
Revenue 35,475.7 crore (USS5.0'6illicH) (2016)
Operating 10.291.9 crore (USS1.4 billion) (2016) |
incunw

et © Bi1.] mmsi?ﬂﬂﬁﬂm 5(2016)

Members 220.00 million (June 2018)
Parent AditvaBirla Group.. . w37, 2y 10 .
Website

www.ideacellular.com

Source: hitpsi/lenswikigedin:re/

Vodafone Idea Limited is an Aditya Birla
Group and Vodafone Group partnership, It is Indin's

leading telecom service provider. The
provides pan India Voice and Data servi
2G, 3G and 4G platform, With the

portfolio to

Company
CCS ACTOSS

large spectrum
support the growing demand for data and

voice, the company is committed to deliver delightful
customer experiences and cont

ribute towards creating




a truly "Digital India’ by enabling millions of citizens
to coonect and build a better tomeorrow. The
Company is developing infrastruciure to introduge
newer and smarter technologies, making botl retail
and enterprise customers future ready with innovative
offerings, conveniently accessible  through  an
ccosystem of digital channels as well as extensive on-
ground presence. The Company is listed on National
Stock Exchange (NSE) and Bombay Stock Exchange
(BSE) in India.
1.1 Vodafone Idea Services
Vodafone - a postpaid & Prepaid GSM service,
ldea ~ a prepaid GSM service, similar 1o Vodafone
Prepaid. offering 2G, 3G and 4G, 4G+ and VeLTE.
1.2 Value Added Services '

*  callertunes & tones

*  profile tunes
Wi™ gervices

*  voice chat

*  slar talk

* Vi™ movies & TV
+  games

*  astrology

*  name tunes
* do It yourgelf

*  Eports
*  contests
*  short codes and specinl charucters

*  conference call
1.3 Vi Popular plan

* 3G Data (835)

* 4G Data (801)

*  Voice Calls Rate Cuttey {763)

Roaming International (100)

* ISD Rate Cutter (9)

*  Data (2G/3GM4G) (831)

* Night & Weekend (22)

*  SMS (648)

*  Top Up (266)

* 28 Day Validity Plans (445)

* 1 GB Per Day Plans (216)

* 2 GB+ Per Day Plans (199)

= 84 Day Validity Plans (156)

* VI (Vodafone Idea) to VI (Vodafone [dea)
plans (22)

» Unlimited Plans (674)

R R [Tefhes i

ief Editofst Pramoc

1.4 Yeor wise Development of Vodafone Idea
1995: Incorporated as Birla Communications Limited
Obtained licenses for providing GSM-based
services in the Gujarat and  Maharashtra
Circles following the original GSM license
bidding process
1996:Changed name to Birla AT&T Communications
Limited following joint venture between
Grasim Industries and AT&T Corporation
1997; Commenced operalions in the Gujarat and
Maharashtra Circles
1399: Migrated 1o revenues share license fec regime
under New Telecommunications Policy
2000: Merged with Tata Cellular Limited, thereby
acquiring original license for the Andhra
Pradesh Circle
2001:- “Acquired RPG Cellular Limited and
_E?’n&_’sﬁpci}l!y the license for the Madhya
Prafielh (including  Chamisgark) Circle
‘Changed fiame to Birla Tata AT&T Limited
2001: Obtaingd license for providing GSM-based
services in the Delbi Circle following the
fourth operator GSM license bidding process
2002: Changed ‘nathe 0 Idea Cellular Limited and
; Eﬂﬁaﬁd_ Idéa brand name Commenced
comimercial operations in  Delhi Circle
_Frlqg'}:_r:d'thu one million subscriber mark
Reachéd the two million subscriber mark
Completed debi restructuring  for the then
gxigting debt facilities and additional funding
for the Delhi Cirele, Acquired Escotel Mobile
Comununications  Limited (subsequently
renamied as Idea Mobile Communications
Limited) Reached the four million subseriber

mark  First operator in India 1o commercially
launch EDGE
2005: -Reached the five million subscriber mark
* Won an award for (he Bill Flash service at
the GSM Association
2006: -Became purt of the Aditya Birla Group
subs:querft 1o the TATA Group transferring its entjre
shareholding in the Company to the Aditya Birla
Group

* Acquired Escorts
Limited (subsequently

Tt!ncummunicaﬂnn: Lim
Reached the |n million 5

2003:;
2004:

Telecommunications
renamed as  Jdea
ited)

ubscriber mark




2007: -Wen an award for the CARDE service in the
Best Billing
2009 -Subscriber base as on December 31, 2009:
57,611,872
Emerging Company of the Year - [astest

grewing mobile operator in
fastest prowing tclecom markel
IDEA wins prestigious Golden Peacock
Award 2008 for My Geng

IDEA and Babajob launch a unique wap
portal for job seekers in the informal sector

the world™s

2010; - ldea Cellular - Auction of 2.1 GHz band

2011

2012;

(3G Spectrum)

Idea cellular wants to provide 3G services in 4
circles out of the {1 that it has, for the same it
has contacted Nokia Siemens MNetworks for
deployment of equipment and services.

Nation gives a thumbs Up ' ‘“. Idea Oongli
Cricket AL

IDEA  Cellular m:ugn?iéd G the Moa
Customer Responsive f:ﬂmpmw in the
Telecom sector by Avaya Global Connect

- In order to provide assiftance to 700 million
mobile users regarding the services of mabile
number portability, idea cellular has started a
helpline number just before the three dnys of
its Inunch.

Launch of 'Idga MyCash', Powered by Axis
Bank

Idea introduces special International Rosming
offer

Idea user becomes first Indian
Panchkoti Mahamoney on KBC
Department of Telecom (DoT) has said that the
proposal of Malaysia based Axiata group to
raise 1 per cent stake in Idea cellular to 21
percent would not create any fresh security
threat for the country

Idea Cellular declared as winner in 2G
Spectrum auction

Idea, one of the leading telecom brands in
India, continues to buzz in the global orena! It
has now bagged the prestigious World
Communication

Idea wins at the prestigions World
Communication Awards 2012, second year
consecutively.

o win

i

«  Ivory lrom Iden most alTordable Android 4.0
Smartphone launched in India.
2013: -Idea Cellular introduces bufTet plans for post-
paid subseribers
204 lder wing 900 MHz for Delhi, and 4G in B
girategic markets
-ldea Cellular Ltd Board recommends Dividend
2015: Microsofl has ticd with Idea Cellular to launch
ppersdor billing on  the Windows Store for ldea
subscribers
= Idea Cellular Ltd has successfully retnined
the crucial 900 MHz spectrum and won 54
MHz of 900 MHz spectrum
*  Videocon Telecommunications sold its
specirum in Gujarat and UP (West) circles 1o
Idea Cellular at & valuation of Rs 3,310 crore
Ideh launches world-class, high-speed 4G
; ._L'T'E services in all four Telecom service
- jargas nfﬁuuth India
Idea Celluldr launches 4G in all 5 states of
South Indin, Andhra Pradesh, Karnataka,
Kerala, Tamil Nadu and Telangana
Idea launches 4G services in four more states
Idea Cellular launches Easy Sharc Plan
2017: Tdea Cellular achieves highest 4G Upload
E-.pnd in May 17; TRAI
Idea achieves footprint of 2.6 lnkh cell sites

across the country: 50% on broadband
network

2016:

Merger of Veodafone India and lden: ereating
the largest telecoms operator in India.

Birth of Digital Idea, With the launch of o
suite of integrated Digital Entertainment
Apps

Idea Cellular extends partnership with Kings
X1 Punjab for the second year.
1. Relianee Jio

Rellance Jlo Infocomm Limited

Type

Indistry Teleco ominin fentitng Lt -

Founded
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calls are charged at 6paise per minute. 2GB/day high

B

nal

Tio SIM ecard to use them. Additionally, most of the
apps are in the beta phase. Notable apps include:

= lioPapes - a weh browser
for Android devices
JioChat - instant messaging app
JioCinema - online HD video library
*  JioCloud - cloud-based backup tool
* JioHealth - health services app
JioMews - e-reader for news
JioMeet - video-conferencing platform
JlioMoney - online payments/wallel app
JioBaavn - for online and offline music
streaming in  English and Indian
languages
JioSceurity - security app
* JioTV - TV Channels streaming service
JioVoice - VoLTE phape ,#]jﬁlilé.tur
Mylio - manage Jio.gccount and digital
services associated Hﬁﬂzit

2.2 Yo digital and television séryices
Jio TV

Jio TV is an app’ based service enabling Jio
customers to view TV channels & programmes on
their preferred digital devices, '+
Jio TV+

Jio TV+ is a service which provides
customers access to various VoD and OTT services
from all ever world in one upp
2.3 Jio Festival plan offer

The Diwali festival, Reliancelio launched
three new mobile recharge plans with rates beginning
from 222 monthly, The new plans come with 2GB
free daily data, along with free unlimited Jio-Jio
voice calls and 1,000 minutes of voice calling to all
non-lio numbers,

Jio's new 222 recharge plan:

Free Jio 1o Jio calls. 1,000 minutes of voice
calling to non-Jio mobile numbers, After 1,000
minutes you are charged at the TUC rute of 6 paise
per minute. 2GB/day high speed data. Thereafter,
unlimited at 64 Kbps.100 SMS/day  und
complimentary subscription to Jio Apps.

Validity - 28 days (1 month)
Jio's new 333 recharge plan:

Free Jio to Jio voice calls. Jio tw Mon-Jio
Mobile are free upto 1,000 minutes. Thereafter, TUC

Sl E el -

i e

speed data. Thereafter, unlimited at 64 Kbps.100
5MS/day and complimentary subscription to Jio
Apps. Validity - 56 days (2 months)

Jio's new 444 recharge plan:

Free Jio to Jio calls. Jio to Non-Jio Mobile
arc: free upto 1,000 minutes, after which it is charged
at 0 paise/minute. 2GB/day high speed data thereafier
unlimited at 64 Kbps. 100SMS/day & complimentary

subscription to Jio Apps. Validity - 84 days (3
months}

2,4 Year wise Development of Reliance Jio
Infocomm — Jio Dipital Life
* 2010 Reliance Industries Limited purchased
95 per cent stake in Infotel Broadband
2013 Infotel Broadband renamed as Reliance
31 Infocomm
2016 Commercial roll-out of services in
September 2016
2016 Surpasses 50 million subscribers within
83 days of launch
2017 Launched its Jiophone
2017 Annouriced acquisition of wircless
spectrum, tower, fiber and MCN assets of
Reliance
* Communications
2018 Approved plan to spin off fibre and
lower assels
Adjudged "Best Mabile Operator
Sf:nrii:c for Consumers' at Mobile World
' Congress

2019 Launched Digital Udaan for first time
users

-

2019 Became the second largest operator in
_ terms of subscribers in India

2019 Launched JioFiber in August

2020 On September 22, 2020, Jio announced
its plans to launch Jip Smartphone worth Rs.
4,000 (US$ 54) On July 15, 2020, Jio
received investment of Rs. 33737 crore
(US$ 4.79 billion) from Google for a 7.7%
stake. This takes the total investment by
stakeholders in Jio Platforms to Rs. 152,056
crore (USS 21.57 billion).In June, Jio
Platform received investment of Rs. 5,683.50
crore (USS 806,28 million) from a unit of
Abu Dhabi Investment Authority (ADIA),
Rs. 9.093.60 erore (USS 1.29 biltion) from




Abu Dhabi-based Mubadala Investment Co,
and an additional investment of Rs. 4,546.80
crore (LSS 645.03 million) from Silver Lake

In May 2020, Jio Platferm received
investment of Rs. 5,655.75 crore (USS 807.35
million) from Silver Lake, Rs. 11,367 crore (USS
161 billion) from Vista Equity Partners and Ras.
6,598.38 crore (USS 936.07 million) from General

Atlantic Facebook to invest USS 5.7 billion in Jio
Platforms Lid

Concluslon

_ The world of mobile wireless communication
is rnpid]y developing. The last few vyears have
expenienced a romarkable growth in  wireless
industry. 5G technology golng to; be 'd new mobile
revolution in mobile market. THéfe arc, many new
techniques and technologies thalwill be used in the
new 5G cellular or inohilé;%?ﬁti:'cﬁmmunicatiuns
system. These mew 53 lachn%ﬁfg_saﬂm still being
developed and the overall stand Iy __':-I:_n_aﬁa not yel be
defined. However as. the _V‘s;:ﬁ:ﬂ technologies
develop, they will be incorpy rated into the new
system which will be defined bysthib standards bodies
over the coming years, mlnmnﬁ'.tﬁifﬁcing made 1o
reduce the number of technologies (o single global
standard resulting in 5G. Trials hove already started
on 3G which may lead to its commercial availability
around 2020. The world is trying ‘to. beddme
completely wireless, demanding uninterrupled aceess
1o i:i:fnnnut'mn anytime and anywhere with better
quality, high speed, increascd bandwidtli an

reduction in cost,
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