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Mobile has been and will always remain one of the best companions for
any human being. Mobile phones are considered as the live example of
the advancement in technology on a daily basis. This era is marked by
our complete dependence on this technology. The growing technology
has introduced mobile phone, which plays an important role in
communication. Since mobile phones have been made to be with the
user all day and to carry out all the basis and high-performance task as
per the demand of the user, the batteries need to be charged multiple
times during a day. This imposes a burden on the user to carry a power
bank while travelling; at times it becomes difficult if the power bank
battery also drains out. This paper presents a small technique which may
reduce this problem. The major components of the design are a
capacitor of 2200 pyF at 5.63 V and LED 1.5 V. The experimental data
shows that the charging level of a mobile battery of 2100 mAh can be
enhanced from 10-19 % in 35 minutes by consuming only 10% of the
total energy of the other smart phone of battery 4000 mAh. Another
experimental data shows that the charging level of a mobile battery of
2000 mAh can be enhanced from 14-37 % in 60 minutes by consuming
only 20% of the total energy of the other smart phone of battery 4000
mAh. This low cost and simple designed USB On-the-Go (OTG)
extension can now replace the necessity of carrying a power bank while
travelling, which is expensive as compared to the above proposed
technique as well.
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Introduction

The advancement in science and technology has made mobile phones as an
essential part in our life. Mobile phones have connected people living across the globe
and had become a necessity in this advanced world. Due to the rapid increase
functionality of mobile phone, the battery needs to be charged multiple times a day and
moreover it cannot meet the increasing power demand [1, 2]. It becomes difficult to
charge the battery of our mobile phone while traveling from place to place. Ali et al. [3]
have proposed a portable mobile phone charger for travelling but it consists of a
multidirectional wind turbine which can only be used in motorcycles. Manikandan et al.
[4] created an energy storage system for mobile phone using super capacitors which can
be charged in few seconds. This can be used to replace the batteries in the mobile phone,
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but most cell phones and electronic gadgets are powered by batteries [4]. Power banks
have also been used as an extendable source of energy for mobile phones [5]. Many
workers [6-9] have used renewable energy sources as the source to charge the mobile
phone but this technique of charging mobile phones is not successful while travelling.
Rewaskar and Datar [10] investigated a method of charging mobile phone with
microwaves, but it can only be implemented within the microwave range transmitted
from transmitter using antennas at a frequency is 2.45 GHz. Also wireless transmission
causes harmful effect on human body and this method is very expensive. Varadarajan [11]
used a coin-based technique as battery chargers. However, this technique requires pre-
defined values and a suitably designed micro-controller for mobile phone of various
configurations. Grid power or a solar energy [11] is used as source for charging mobile
phone, which will not be convenient for users during travelling. A combination of wind
power, human power and electrical power [12] have been used to charge mobile phone
while traveling, but it can only be used with wind turbines for instant charging using a
geared DC generator. Cao and Yin [13] introduced a USB protocol On the Go (OTG)
chip for protocol transform high speed data transfer with the contradiction of duplicative
function of data compression board in the USB transfer. The charging level can be
increased by increasing the current in our circuit. For that we are going to use current
booster circuit, and we will be able to apply fast charging technique. As we know that the
power bank is little bit expensive and needs some space to carry. But the circuit we have
made is cheaper as compared to the power bank and can be easily carried around. The
power bank needs to be charged first and then to be used, but the circuit we had made can
be used instantly. Moreover, we need not to carry around another mobile for this purpose,
instead we can ask our neighbors to share their mobile charge which is more economical.
While charging one phone from another phone, the current, voltage and charging
percentages that show the enhancement are constantly checked.

In a portable device, the enhancement is greater, as the current in power bank is at
higher rating. So, for the enhancement of that, we would apply fast charging technique.
Various techniques have been proposed [1-13] to charge mobile phones while travelling
Mobiles have to be put to recharge after the batteries drain out. Normally the user carries
a power bank; but at times it becomes difficult if the power bank battery also drains out.

Materials and Methods

Circuit Design

The design of this circuit keeps it easy to carry and use it (Figure 1). We have
used the On the Go (OTGQG) extension to take the energy or the power from the other smart
phone that we carry along and installed a circuit at the other end in order to make it more
efficient and reliable. A-device acts as a USB host with the B-device acting as a USB
peripheral. The host and peripheral modes may be exchanged later by using Host
Negotiation Protocol (HNP). If an uncharged capacitor C is connected across the
terminals of a battery of voltage V, the transient current flows as the capacitor plates
charge up. However, the current stops flowing as soon as the charge Q on the positive
plate reaches the value Q=CV. At this point, the electric field between the plates cancels
the effect of the electric field generated by the battery, and there is no further movement
of charge. Thus, if a capacitor is placed in a DC circuit then, as soon as its plates have
charged up, the capacitor effectively behaves like a break in the circuit.

Tr Ren Energy, 2018, Vol.4, No.3, 77-82. doi: 10.17737/tre.2018.4.3.0056 78



Peer-Reviewed Article Trends in Renewable Energy, 4

NEGATIVE TERMINAL
C1
- 2200u H
+——
OTG1  pOSITIVE MICROUSB
Ve TERMINAL c2
LT S GND
— DB
D+ p— 0—| p D-
GND VCC
LED1
e
+1 ID‘ —WNEGATIVE
TERMINAL

POSITIVE TERMINAL

Fig. 1. Circuit design of OTG cable

The OTG cable can be used as the source to charge the mobile phones and also
transfer high speed data [13]. This cheap, compact, and miniature circuit can be carried in
pocket or bag and is light weight to carry it around. We took the required components
and placed them on the printed circuit board (PCB) board as shown in the circuit
diagram. Two capacitors of 2200 micro farad are connected in parallel. A since pin is
used which is connected to the ground that helps in reverse charge or extract charge from
the battery which is transferred to the other cell phone. The OTG cable is used to connect
the mobile phone to the circuit having two capacitors connected in parallel. The charge
flows through the OTG extension to the capacitors of 220 p Farad, which are connected
in parallel. The capacitors are connected in parallel in order to increase its capacitance to
increase the safety of this device. Now once the charge flows through the capacitors it
meets an LED of 1.5 V in the circuit, which is connected in parallel to the capacitors and
helps determine the status of the circuit at the input end. It will depict whether our circuit
is completely error free or it needs some rectifications. Now once the charge flows
through the LED it will pass on through the micro USB cable attached at the other end in
order to power other devices.

EXPERIMENTAL RESULTS & DISCUSSION

The designed OTG cable is used to charge the mobile phone from another smart
phone. A mobile of 4000 mAh has been used to power a Samsung phone of 2100 mAh
having 10% battery backup. It has been observed that in 30 min the battery of the phone
can be enhanced up to 19% with only a loss of 20% charge of phone used at 5.63 V and
0.48 A. The charging and discharging percentage with time of both phones is represented
in Figure 2.
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Another set of phones are used. The charging time has been increased to 60 min,
and the mobile phone charged is 2000 mAh and has 14% battery backup. The charging
and discharging % with time of both the phone used has been shown in Figure 3. The
results show that in 60 min the battery of the phone can be enhanced up to 34% with only
a loss of 20% charge of phone of 4000 mAh used at 4.97 V and 0.44 A.

The proposed OTG cable has also been used to charge a completely discharged
mobile phone of 1050 mAh for 60 min. The experimental results show that a very less
battery discharge has been observed from 63% to 57% in a mobile phone of 4100 mAh
used at 4.87 V and 0.54A. It has been observed that in 60 min the battery of the phone
(Nokia-103) can be enhanced up to 31%. Figure 3 shows the graphical representation of
charging and discharging % of both phones used with time. The loss of charge can be
calculated by constantly checking of the current, voltage and charging percentages of
another phone by using multimeter. The loss of charge is same as we have used the same
mobile phone for charging other mobile phones so the loss in percentage is same as
compared other.

From Figures 2-3, it is clear that the battery of a mobile can be increased up to
37% in 60 min with negligible loss in charging of the other smart phone used.
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Fig. 2. (a) Battery charging % with respect to time of Samsung Core-2 used at 4.97 V
and 0.44A

(b) The battery discharging % with respect to time of the smart phone used to
drain charge.
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Fig. 3. (a) Battery charging % with respect to time of Nokia-103 used at 4.87 V and
0.54A

(b) The battery discharging % with respect to time of the smart phone used to
drain charge.
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CONCLUSIONS

In this paper, a low-cost method of charging mobile batteries has been designed
for travelers, or people of rural and remote areas where the current supply is not available
all the time. Now the necessity of carrying a power bank while travelling is also relaxed.
This OTG is very useful in today’s life because now days the necessity of communication
is very important especially while moving from one place to another. Travelers can easily
charge their phones by using this OTG cable simply by borrowing a Smartphone from the
other passengers for few minutes. The proposed OTG cable is compact, simply designed
and cheap.
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