
Robotics – Lesson 8 
 

 

 

47 

Solar Energy 
The sun emits lots of energy. Lots and lots. Mind-boggling large amounts. Much of this energy comes to 

the earth in "sunlight." Sunlight is actually a whole bunch of infinitely small "particles" of light, known as 

“photons,” each with their own little bit of energy.  There are so many "particles" that together, they have lots 

of energy. 

Solar panels don’t generate solar energy; rather, they absorb light and transfer 

it into electricity. The light doesn't even have to come from the sun. For example, a 

good solar panel will generate a small amount of electricity if you shine a flashlight on 

it. 

Most solar panels are basically two very thin layers of silicon that work like 

huge diodes; this means that within the silicon layers, electricity can only flow in one 

direction. 

Silicon Photovoltaic Panels 
The silicon atoms bonded together in a lattice, somewhat like a grid on a piece of graph paper, but in 

three dimensions.  Basically, when the silicon atoms get together, their electrons start to interact in such a way 

that there are levels of energy that the electrons are not allowed to have. 

 

So you've got this chunk of silicon and all its electrons are sitting around, happily minding its own 

business.  When a particle of light (a photon) hits one of the silicon atoms in the solar panel, the photon is 

absorbed by an electron. Occasionally this will give the electron enough energy to "cross the border" and move 

from one layer of silicon to the other layer of silicon. The electron would like to move back to the other layer 

where it came from, but the diode nature of the silicon layers prevents that. 

The silicon layers of the panel are often mixed with impurities, most commonly phosphorous and boron. 

Phosphorous increases the total number of electrons in the negative junction; however, boron has a lack of 

electrons, so it has an affinity to capture electrons.  When a photon of a specific frequency matches the energy 

of the electron in the phosphorous side, it is knocked out and will go over to the boron side. 

Solar Cell 

Schematic 
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Let's say this process happens lots of times. Millions. Billions. Trillions. Uncountable times.  If we built 

our solar cell correctly, these electrons can now "flow" out of our solar cell and produce electricity or "conduct.” 

 

Thermoelectric Effects 
There is a physical phenomenon called the thermoelectric effect.  Take two wires made from different 

materials, and connect them into a loop; if there is a temperature difference between the two junctions, current 

will flow.  The opposite is also true: if you force current through the wires, one junction will get hot, and the 

other cold.  This effect can be used to generate electricity, measure temperature, or change the temperature of 

objects. Because the direction of heating and cooling is determined by the polarity of the applied voltage, 

thermoelectric devices can be used as temperature controllers.  Any two different conducting materials can be 

used, but to be really effective, you need some fairly exotic materials (such as bismuth telluride). 

The thermoelectric effect is sometimes used to generate electrical power.  Oddly, producing power this 

way works very much like the layers of a solar panel, except using heat instead of sunlight.  When one side of a 

thermocouple is heated, the electrons flow to the other side, generating current.  For example, some spacecraft 

are powered by a radioisotope thermoelectric generator, exploiting the temperature difference between a 

radioactively-heated plate and the cold empty space surrounding the craft.  Some researchers hope that, in the 

future, much wider use could be made of thermoelectric power generation, including using waste heat from 

automobiles and power plants.  Thermocouples are often found in digital thermometers as well.  Alternatively, 

you can find thermoelectric heaters and coolers in small drink warmers and mini refrigerators. 

(When producing electricity from heat and cold, this is called the Seebeck effect.  When producing heat 

and cold from electricity this is called the Peltier effect.) 
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Thermoelectric generators and coolers are just pairs of different 

materials, zig-zagging between two plates.  Applying power would heat 

one side and cool the other; whereas heating one side and cooling the 

other creates power.  
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Solar Charged Flashlight 
So, we have solar cells.  Let’s make a flashlight!  Of course, we don’t need more light if the sun is already shining 

bright enough to power the solar cell, so let’s use something to store the power: a capacitor.  The capacitor will 

charge quickly, and though it does not hold as much power as a battery, it can be recharged many more times 

than a battery can.  Reminder: large capacitors are dangerous, and a zap from one can kill.  Always treat large 

capacitors as if they have power in them. 

(Note: the diode is necessary to keep power from feeding back into the solar panel!) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(If you were to use solar power on a robot, using a capacitor would make for a highly efficient, 

though short lived, energy storage solution.) 

  



Robotics – Lesson 8 
 

 

 

51 

 

  



Robotics – Lesson 8 
 

 

 

52 

Additional Information 

Solar Power 

http://dynamicsolartech.com/about-us/how-solar-panels-work/ 

http://www.sunipod.com/blog/how-do-solar-panels-work/ 

http://www.redarc.com.au/solar/about/solarpanels/ 

http://science.howstuffworks.com/environmental/energy/solar-cell.htm 

http://science.howstuffworks.com/environmental/green-tech/energy-production/solar-thermal-power.htm 

https://en.wikipedia.org/wiki/Theory_of_solar_cells  

Thermoelectric Effects 

http://en.wikipedia.org/wiki/Seebeck_coefficient 

http://en.wikipedia.org/wiki/Thermoelectric_effect 

http://en.wikipedia.org/wiki/Thermoelectric_generator 

http://en.wikipedia.org/wiki/Thermoelectric_materials 

http://en.wikipedia.org/wiki/Radioisotope_thermoelectric_generator 

http://en.wikipedia.org/wiki/Thermocouple 

http://www.electrochem.org/dl/interface/fal/fal08/fal08_p54-56.pdf 

http://www.youtube.com/watch?v=zzEK5eODr6I 

http://www.youtube.com/watch?v=JQUY_bs59a4 

http://dynamicsolartech.com/about-us/how-solar-panels-work/
http://www.sunipod.com/blog/how-do-solar-panels-work/
http://www.redarc.com.au/solar/about/solarpanels/
http://science.howstuffworks.com/environmental/energy/solar-cell.htm
http://science.howstuffworks.com/environmental/green-tech/energy-production/solar-thermal-power.htm
https://en.wikipedia.org/wiki/Theory_of_solar_cells
http://en.wikipedia.org/wiki/Seebeck_coefficient
http://en.wikipedia.org/wiki/Thermoelectric_effect
http://en.wikipedia.org/wiki/Thermoelectric_generator
http://en.wikipedia.org/wiki/Thermoelectric_materials
http://en.wikipedia.org/wiki/Radioisotope_thermoelectric_generator
http://en.wikipedia.org/wiki/Thermocouple
http://www.electrochem.org/dl/interface/fal/fal08/fal08_p54-56.pdf
http://www.youtube.com/watch?v=zzEK5eODr6I
http://www.youtube.com/watch?v=JQUY_bs59a4

