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The Beginning of a Silicon Era
In 1953, the American Bell Telephone Company had a problem. Traditional dry cell 
batteries that worked fine in mild climates degraded too rapidly in the tropics and 
ceased to work when needed. The company asked its famous research arm, Bell 
Laboratories, to explore other freestanding sources of electricity. It assigned the task 
to Daryl Chapin. Chapin tested wind machines, thermoelectric generators, 
and steam engines. He also suggested that the investigation include solar 
cells, and his supervisor approved the idea. 

Chapin soon teamed up with another Bell Labs researcher, Gerald 
Pearson who was engaged in pioneering semiconductor research 
with Calvin Fuller. Fuller, a chemist, had discovered how to control the 
introduction of the impurities necessary to transform silicon from a poor 
to a superior conductor of electricity. Together this team took silicon 
solid-state devices from their experimental stage to produce the first 
Photovoltaic (PV) module.  

On April 25, 1954, proud Bell executives held a press conference 
where they impressed the media with Bell solar cells powering a radio 
transmitter, broadcasting voice and music. The New York Times, on page one 
of its April 26, 1954 issue, proclaimed the construction of the first PV module 
marked “the beginning of a new era, leading eventually to the realization of one of 
mankind’s most cherished dreams—the harnessing of the almost limitless energy of  
the Sun for the uses of civilization.” 

What is Photovoltaics?1
pho·to·vol·ta·ics 

Photovoltaics (PV) is a method of generating 
electrical power by converting solar radiation into 
direct current electricity using semi conductors that 
exhibit the photovoltaic effect.

The first advertisement for the 
Bell solar cell in August 1954.

Modern PV panels at work: 1 urban safety lights; 2 Mount Everest expedition uses PV to power satellite phones, lights & laptops;  
3 U.S. Coast Guard powers buoy lights & transmitters using PV; 4 portable coolers keep medications fresh in the desert; 5 giant PV panels power 
the International Space Station; 6 Solar Impulse: zero-fuel plane on its round the world voyage (2016); 7 PV-powered pumps bring clean water to 
draught-stricken Africa; 8 domestic lighting in Mongolia.

Pearson, Chapin and 
Fuller in their Bell 
laboratory.
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Making Electricity with Photovoltaics
Turning light energy directly into electricity is called photovoltaics. The term photovoltaic 
combines photo, from the Greek word for light, with voltaic, named after Alessandro 
Volta, a pioneer in the science of electricity. The device that does this is called a 
photovoltaic cell, a solar cell, or a PV cell. 

The Photovoltaic Effect

Photovoltaic cells have no moving parts, and run silently, without polluting the 
environment. They are made of semiconductor materials like silicon, the most common 
element in the Earth’s crust. The silicon in PV cells is chemically treated to make a 
positive and a negative layer. Between these two layers an electrical field is created, 
similar to a battery.

When light shines on a photovoltaic cell, photons of light hit the cell and their energy 
is absorbed by some of the electrons in the atoms. If an electron absorbs enough 
energy, its orbit gets so big it breaks away from the nucleus. The electron is now a free, 
negatively charged particle.

These electrons will try to return to their atoms, but the design of the cell pushes them 
up through the negative layer. If a wire is connected between the top and bottom 
layers of the cell, the electrons 
will flow through it, and 
combine with atoms in the 
positive layer.

This flow of negatively 
charged electrons is called 
an electrical current. The 
process of photons releasing 
electrons is called the 
photovoltaic effect.

Electrical current is like the 
current of water in a stream, 
or water moving through a 
hose. It is a source of energy: 
the energy carried by the 
moving charged particles.

Photons release electrons from atoms to move through  
the wire creating electrical current or electricity.

How Photovoltaics works.1
Protons and Electrons
Atoms are made up of three 
parts: neutrons (no charge), 
protons (positive charge) 
and electrons (negative 
charge). The nucleus is  
the center of the atom and 
contains protons and neutrons and is 
therefore positively charged. Electrons 
spin around the nucleus and are constantly 
moving. The more energy an electron has, the 
bigger its orbit around the nucleus. Because 
opposite electrical charges attract, electrons are 
pulled toward the nucleus and stay in their orbit.

Photons
Sunlight acts like waves and 
also like a stream of tiny 
chunks, or particles of energy. 
These particles are called 
photons. Photon particles have 
no weight or mass and they 
don’t have an electric charge.

Optimizing System Performance

The earth 
receives more 

energy from the 
sun in just one 
hour than the 

world uses in a 
whole year.

Photovoltaic Cells
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PV cells like direct 
 sunlight, aim the  
cells  perpendicular   
to the sunlight.

When PV cells are wired 
in a series, shading 
one cell restricts the 
electrical flow and 
greatly reduces output.

PV panels are less 
efficient when they’re 
hot. Install them so  
air is free to circulate 
and keep them cool.

The fixed tilt  angle of 
the PV array should 
equal the latitude of 
its location for best 
annual performance.
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