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Abstract— In these recent years we saw many major 

breakthroughs in the field of technology and science but there 

is no improvement in the energy storing field of the mobile, 

laptops, car battery, and other devices which relies on a 

electrochemical cell which was introduced in the 80’s and 

still that same technology with only a very little 

improvements is still in the energy storing field business. This 

all is going to change very soon and a breakthrough has 

already been introduced in the field of energy storing but still 

the Supercapacitors are going through its various research 

and development process so that it can immediately replace 

the electrochemical cell’s as soon as they enter the market in 

mass production. A supercapacitor stores energy by means of 

static charge as opposed to an electrochemical reaction in the 

electrochemical cell. 
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I. INTRODUCTION 

The Supercapacitor, also known as ultra-capacitor or double-

layered capacitor, differs from a regular capacitor by very 

high capacitance and low resistance. Today’s generation 

smartphones, laptops, PC are very  power hungry so a simple 

electrochemical cell cannot provide charge to these power 

hungry devices and eventually lead them to a shutdown but if 

the electrochemical cells were to be replaced by 

supercapacitors not only will it hold the charge and provide 

more charge to our electronic device but will also provide 

very fast charging which the electrochemical cells or the li-

ion batteries cannot match so even if the supercapacitors are 

out of energy just put it in charge for 1min let it restore and 

after that u can keep going on for more hours or days. That’s 

not all that we can do with supercapacitors as we mentioned 

“Variable” in our title it can also provide variability from 1v 

to 34v just by using a DC-DC booster circuit and can lead in 

the production of next generation power bank for all devices 

which needs voltage between 1v to 34v.   

II. CAPACITORS 

There are three types of capacitors and the most basic is the 

electrostatic capacitor with a dry separator. This original 

capacitor has very low capacitance and is used to filter signals 

and tune radio frequencies. The size ranges from a few pico-

farads (pf) to low microfarad (μF). 

The electrolytic capacitor provides more farads and 

these larger units are used for filtering, buffering and signal 

coupling. Rated in microfarads (μF), this capacitor has 

several thousand times the storage capacity of the 

electrostatic capacitor and uses a moist separator. The third 

type is the supercapacitor, rated in farads, which is thousands 

of times higher than the electrolytic capacitor. The 

supercapacitor is used for energy storage undergoing frequent 

charge and discharge cycles at high current and short 

duration. 

Farad is a unit of capacitance named after the 

English physicist Michael Faraday. One farad stores one 

coulomb of electrical charge when applying one volt. One 

microfarad is one million times smaller than a farad, and one 

pico-farad is again one million times smaller than the 

microfarad.(2.1) Ideology Of Capacitors In  Energy Storing 

The supercapacitor has evolved and crosses into 

battery technology by using special electrodes and 

electrolyte. While the basic Electrochemical Double Layer 

Capacitor (EDLC) depends on electrostatic action, the 

Asymmetric Electrochemical Double Layer Capacitor 

(AEDLC) uses battery-like electrodes to gain higher energy 

density, but this is affected by a shorter cycle life and other 

burdens shared with the battery. Graphene electrode promise 

improvements with supercapacitors and batteries but such 

development is 5 years away. 

III. VARIABLE   SUPERCAPACITOR VS LI-ION CELL 

Several types of electrodes have been tried with the 

combination of supercapacitor and most are based on the 

electrochemical double-layer capacitor concept, which is 

carbon-based, has an organic electrolyte that is easy to 

manufacture and is the most common system in use today. 

All capacitors have voltage limits. While the 

electrostatic capacitor can be made to withstand high volts, 

the supercapacitor is confined to 2.5–2.7V. Voltages of 2.8V 

and higher are possible but they are bigger in size and hence 

cannot be portable. To get higher voltages, several 

supercapacitors are connected in series. Serial connection 

reduces the total capacitance and increases the internal 

resistance. Strings of more than three capacitors require 

voltage balancing to prevent any cell from going into over-

voltage. Lithium-ion batteries share a similar protection 

circuit. 

The specific energy of the supercapacitor ranges 

from 1 to 30Wh/kg, 10 times less than Li-ion. The discharge 

curve is another disadvantage. Whereas the electrochemical 

battery delivers a steady voltage in the usable power band, the 

voltage of the supercapacitor decreases on a linear scale, 

reducing the usable power spectrum. 

Take a 6V power source that is allowed to discharge 

to 4.5V before the equipment cuts off. With the linear 

discharge, the supercapacitor reaches this voltage threshold 

within the first quarter of the cycle and the remaining three-

quarters of the energy reserve become unusable. An optional 

DC-DC converter helps the recover the energy that dwells in 

the low voltage band but this adds costs and introduces 

energy loss. A battery with a flat discharge curve, in 

comparison, delivers 90 to 95 percent of its energy reserve 

before reaching the voltage threshold. 

Figures 3.1 and 3.2 demonstrate voltage and current 

characteristics on charge and discharge. On charge, the 

voltage increases linearly and the current drops by default 

when the capacitor is full without the need of a full-charge 

detection circuit. On discharge, the voltage drops linearly and 

to maintain a steady wattage level as the voltage drops, the 

DC-DC converter begins drawing more current. The end of 
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discharge is reached when the load requirements can no 

longer be met. 

 
Fig. 3.1: Charge profile of a Supercapacitor 

The voltage increases linearly during a constant 

current charge. When the capacitor is full the current drops 

by default. 

 
Fig. 3.2: Discharge profile of a Supercapacitor 

The voltage drops linearly on discharge. The 

optional DC-DC convertor maintains the wattage level by 

drawing higher current with dropping voltage. 

The charge time of a supercapacitor is 1–10 seconds. 

The charge characteristic is similar to an electrochemical 

battery and the charge current is, to a large extent, limited by 

the charger’s current handling capability. The initial charge 

can be made very fast, and the topping charge will take extra 

time. Provision must be made to limit the inrush current when 

charging an empty supercapacitor as it will suck up all it can. 

The supercapacitor cannot go into overcharge and does not 

require full-charge detection; the current simply stops 

flowing when full. 

IV. CIRCUIT DIAGRAM 

A. Description of the Circuit: 

The above circuit diagram is exactly what we have 

implemented in our circuit our main aim was to show it’s 

variability which proves that it has no limits to combine 

useful applications which can be made compatible with the 

supercapacitor and this just sets it standards above the Li-ion 

batteries, the way we constructed our circuit it can provide up 

to 0-34v with the help of DC-DC booster and a USB port of 

5v in which we can charge a mobile and another port which 

can give us up to 0-34v for other device as per our needs. 

 
Fig. 4.1: Variable Supercapacitor Circuit 

B. Components Description Used In Circuit: 

1) Transformer (230–12V AC) - The transformer stepdown 

230v to 12v and pass the 12v to the circuit. 

2) Rectifier – The rectifier converts the AC current into DC 

currents as per the circuit needs and pass the current 

ahead into the circuit. 

3) Capacitors – The DC current is stored in the capacitor 

temporarily and passes the current ahead. 

4) Filter – It does the noise isolation part and remove any 

unwanted noise from the DC current. 

5) IC 7805 – IC 7805 is the voltage regulator and passes 

only 5v and the remaining extra volts is cut off and the 

capacitor gets charged by the 5v passed and regulated by 

IC 7805. 

6) LM358SN – It is variable DC-DC power supply which 

can vary the output from 1.25v between whatever current 

is entering the circuit. 

7) IN4007 – It’s a diode which make sure that the current 

flow only in the forward direction and not backward. 

8) Protection Circuit – It makes sure that there is no leakage 

from the capacitors, and no leakage of current or 

overflowing of it in the charging circuit. 

9) Supercapacitors – It stores the charge and gets charged 

up quickly as per power given. 

10) ATMEGA328 Controller – It’s a 28pin microcontroller 

which is connected to the supercapacitors and DC-DC 

booster circuit and does the work of providing output to 

the LED screen. 

11) LED Display – It takes the output from the 

microcontroller and shows the status of Supercapacitor 

charge in volts, and what voltage has the DC-DC booster 

has been setup(0-34v) . 

12) DC-DC booster – It’s a circuit which can provide a 

variable unit of energy in volts as defined as the user it 

should be in the range of 1v – 34v. 



The Next Generation Battery – Variable Supercapacitors 

 (IJSRD/Vol. 3/Issue 12/2016/272) 

 

 All rights reserved by www.ijsrd.com 1034 

13) USB Port – The USB port gives a fix amount of output 

which is 5v in our model. 

V. WORKING MODEL AND IT’S WORKING 

A. Working of the circuit can be divided in to 3 parts for easy 

understanding. 

1) Charging Circuit  

The transformer Step downs 230v into 12v and pass it to the 

circuit and the rectifier coverts it into DC current after that it 

is stored temporarily in the capacitor and passed to the filter 

to remove unwanted noise and try to make it a pure DC 

current after which voltage regulator IC7805 converts 12v 

into 5v and pass it to LM358SN to cut off any extra volts 

above 5v and it’s passed ahead to the supercapacitors, when 

the supercapacitor is full it automatically stops the flow of 

current. 

2) LED Display 

The supercapacitors status in volts and the DC-DC booster 

status are shown by the LED display which receives output 

by the microcontroller ATMEGA328 which is connected to 

both the supercapacitors and the DC-DC booster circuit. 

3) The Capacitor Bank Discharging 

When the push button value is 1 the charge from the 

supercapacitor flows to the DC-DC booster and from there it 

flows to two ports one is the USB port which is constant to 

give only 5v output for the mobiles to charge and the 2  port 

can give an output ranging from 0-34v by adjusting the DC-

DC booster which produces variability in our circuit so that it 

can charge other devices too. 

B. The Working Model of The variable Supercapacitor 

Circuit 

 

Fig. 5.2.1: Working Model of The variable Supercapacitor 

Circuit. 

VI. APPLICATIONS AND PRECAUTIONS OF THE CIRCUIT 

A. Applications: 

 Charging a Phone – It can charge a phone and provide a 

constant 5v output via the micro USB. 

 Powerbank – It can be used as powerbank which is 

portable to be carried anywhere you want and can plug it 

in whenever u need some extra power. 

 Variability – As our main goal was to provide variability 

so that we can charge other devices too u can set the 

range of volts via the DC-DC booster between 1v – 34v 

which can charge even Laptops and other power hungry 

devices that needs power. 

 Future Proof – It is well obviously more reliable than the 

Li-Ion batteries and it will surely replace them in the 

coming years. 

B. Precaution: 

 Test the power supply thoroughly so that no short-circuit 

occurs during the process. 

 Do not power the circuit directly first insert the pin and 

then start the power supply. 

 See to it that all 3 parts of the circuit is working properly 

by the indication of LED lights. 

 The Capacitors are charging or not we can see that by the 

LED display which gives its status. 

 We should also be able to see the range in what DC-DC 

booster has been set to give the variable output. 

 See to it that the DC-DC booster gets at least 2v of 

current so that it can amplify the currents and pass it 

forward. 

 And see to it that the DC-DC booster gives minimum 7v 

to pass ahead in the ports otherwise nothing will work. 

VII. CONCLUSION 

A. Conclusion: 

The Supercapacitor concept research is still going on has a 

lots of room for improvements in development and perform 

better than the electrochemical cell and will be the one to 

replace the electrochemical batter and a huge breakthrough 

for storing energy in the field of smartphones, powerbanks, 

laptops etc will open up. The Nano Technology is improving 

and within 4 to 5 years we will witness a breakthrough 

replacing the Li-ion batteries with Supercapacitors optimized 

and recreated on a whole different level giving various new 

possibilities in design of smartphones and laptops as well as 

power banks.  

The 2D compounds like Graphene and the Lead 

Acid Family are already researched and manufactured and are 

in the market and constantly running test for compatibility of 

every smartphones as well as being used as a power provider 

in the day to day lives of the developer soon it will be in the 

hands of common so that they can give their opinion on 

whether the New Generation batteries made of 

supercapacitors lived up to the Hype or not.  
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