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The draining of our phone batteries is a nuisance. There are 
many things that cause the draining of batteries, one of the biggest 
factors is heat. Fortunately the heat is distributed through solar rays 
which is the key to fixing this problem. This is why I created the 
Solar-Cell, a phone case that doubles as a solar panel. It converts solar 
rays into electricity in a convenient fashion. Throughout the different 
prototypes, I have tested the different; voltage, amperes and design 
layouts. To sum up the results, I can tell you, it is possible to charge 
your phone using the sources the environment gives you. I believe that 
this prototype can help preserve the environment by not having to rely 
on coal factories and power plants to supply our everyday necessities. 

Introduction 



Research & Prediction 
Basically this test is a race between the thermal battery depletion 

and the charging rate.  Will the temperatures deplete the battery power 
or will the solar panel increase the phone’s charge? I believe that the 
solar panel output can overcome this impediment. 

But, Why?
The reason I predict that the Solar-Cell will work is because the 

solar panel has a 1.6A input along with a 5 volt input. This is perfect, 
because it meets the requirements to charge the phone. You CAN 
charge any mobile phone with 5 volts with as low as 2000mAh (which 
would take 84 days) What I am currently using is a 16000mAh charge.  
The common analogy that goes with amperes and voltage are water 
pipes. In image 2, voltage is represented by the potential energy being 
built up by the water level. This represents it’s pressure, but it doesn’t 
end there. Something must determine the flow, and that is where 
amperes come in. If you ever compare the difference between a high 
speed charger and a standard charger, you would find that the 
amperage would be the only thing changing, rather than voltage. In this 
case the number of amperes is crucial, because if there are not enough 
the charge will decrease due to the heat. 

Image One

Image Two



Educational Intermission (part two)

How do Solar Panels work? 
How do solar panels make electricity. The simple explanation 

is you expose the solar panel to a UV light, and it gives you power, 
but how? Well to start, almost all pieces of technology use silicon, 
this will be used as a base because it’s conductivity levels are low 
meaning it won’t short circuit anything by contact. This is perfect 
because it makes it more flexible to leave materials that contain 
high continuity properties exposed but still safe at the same time. 
(Which is perfect, considering that the solar panel can capture 
electrons easier when these metal strips aren’t coated with an 
insulator) Protons and Electrons are found in two different 
elements. Boron contains the positive charge because it is a 
positive ion and phosphorus contains the negative charge because 
it is a negative ion. Then once all the protons and electrons are 
captured by the metal strips, they go into a conjunction box which 
connects all the little metal strands forming a more powerful charge 
to now be put to use. 

Photovoltaic Cell  

Metal Strips



 

 

 

Criteria & Constraints 

Requirements for the prototype:

● Must put out 5 volts/Prototype output: 5 
volts

● Estimated ampere requirement: 
1.4A-2.2A minimum/Prototype output: 
1.6A

● Phone cover must provide the same, if 
not better protection than the original 
cover. 

● The phone cover must provide 
somewhat of an insulator during the 
phone is exposed to the sun. 

Constraints and Limitations:

● Prototype must fulfill it’s purpose 
without becoming to bulky.

● Must stay under $45
● Access to rare high quality materials



Prototype Two
(Modified)  Design Types Prototype One

Both

RequirementsMeets 

Meets 

● 180 mAh (low amperage) 
● 30 volts (Unnecessary amount of voltage, 

could possibly damage the phone if not 
resisted)

● Straight charging cable

● Same type 
of 
Polycrystall 
-ine solar 
panels

● Same cover

● Same 
phone

● 16000 mAh 
● 5 volts
● Right angle charging cable (Easier on the 

cable to prevent it from bending too much 
or becoming an unnecessary exposure)

Cost=36.98 (not including 
construction materials)

Cost=23.99 (not including 
construction materials)
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● 107mm by 61mm polycrystalline solar panel
●  169.926mm by 100.076mm by 20.066mm QLTYPRI Coffee Brown Samsung 

Galaxy Edge phone cover. 
● 304.8mm right angle is USB type-C

(Samsung 8 or Samsung galaxy S7 Edge to give the cover a purpose)

Unmeasured appliances
● Weller 25 volt soldering iron 
● High Temp 120 volt hot glue gun
● Bazic super glue

(Additional wire was not needed)
● Kobalt dill with a 17/64 drill bit (6.746875mm)
● Razor Blade



Procedures 
1. Disassemble the solar panel from the battery 

bank, using a soldering iron. Do not pull on the 
wires, if you do you could possibly rip out the 
copper plugs that cannot be reattached. Further 
optional procedures can ensure this won’t 
happen. 

2. Next, use a soldering iron once again to create a 
clean cut through the leather surface of the 
phonecase. Make sure you slide a piece of steel 
or an aluminum sheet into the folder to make 
sure it doesn’t pierce all the way through. 



4.
Then use a 17/64 inch drill bit (6.746875cm) to lightly bore through 
the cardboard. Next insert your wires through the holes and into the 
cash compartment. Then with the wires exposed, solder the cable to 
the solar panel. 
5.
Finally, lift up the solar panel from the cover very gently, then hot glue 
the solar panel to the cover. This may be hard because you have to 
estimate how much glue you can put on the cover without it oozing 
out when you press the solar panel on. Not only that, but remember 
once this is on, your not taking it off and since this is hot glue the 
window of time is very short. (A trick that can be used is to carefully 
take a razor blade and cut some of the leather off to make a ruff 
surface for the glue to stick to.)
6.
OPTIONAL: Put a very small portion of the super glue in between the 
solar panel and the cover if there is a mild crack, not only will this help 
hold the solar panel, but if close enough it could reassure those pesky 
wires won’t come free. After you finish all these procedures, you get…



The 

Solar-Cell



Testing Methods 

Independent Variable: 
● UV light quantity

Controlled Variables:
● Same phone
● Same temperature
● Same prototype 
● Same position  

Dependent Variable:
● The average 

outcome of 
amperage

I will be running two tests. One test to see if it actually works which will be a simple test, “If I leave my 
phone out with <100% battery power remaining, will it chargeback up or not.” After I find out the yes or no 
answer, then I zoom in a little closer to find a specific unit of amperes to specify how fast the charge 
increased or decreased. To do this I will use an app called “Ampere” to help me determine how many 
amperes are flowing into the phone and then use the pull down notifications bar to see the estimated time it 
will take to charge the phone. On the graph, the Y-axis shows the voltage and the X-axis shows the amperes. 
In other words, the Y-axis shows the power of voltage and the X-axis shows the unit rate in amperes how 
fast the phone is charging. I am proud to tell you, it worked. 



Results 
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Conclusion  

Although the Solar-Cell was a great prototype, it’s only the start. The Solar-Cell 
had an output of approximately 4.75V with 280 mAh. This is ideal because the 
amount of voltage was not overpowering but still enough to keep it charged under 
normal usage. A way to make the next prototype even more efficient will be to add 
a capacitor which would build up the electricity and release it at a certain amount 
of power, giving the phone a more stabilized charge. 

The utilizations are unlimited, it could be used for: emergencies, hiking, 
camping and anywhere life doesn’t supply an outlet. Although you may think that 
the Solar-Cell is only for the Samsung, in actuality it can be used for all 
cellphones. All that needs to be changed is the cable and the cover, everything 
else stays the same. So join the force of nature and let’s work with its sources for 
energy. 
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