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PV 101

• PV Module Basics



PV Module Basics

PV Modules (Solar Panels)



Learning Objectives

• Describe the photovoltaic effect

• Explain differences in monocrystalline and 
polycrystalline cells

• Identify the five electrical parameters of 
PV modules

PV Module Basics



• The basic building blocks for PV systems 
include cells, modules, and arrays.
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• Semiconductor 
materials with 
special electrical 
properties can be 
made by adding 
small amounts of 
other elements to 
silicon crystals.
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• The photovoltaic effect produces free electrons 
that must travel through conductors in order to 
recombine with electron voids, or “holes.”
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• Efficiency is a measure of how 
effectively a PV device converts 
solar power to electrical power.
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• Various PV materials and technologies 
produce different efficiencies.

15 to 21

13 to 16
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• Monocrystalline 
silicon wafers are 
sawn from grown 
cylindrical ingots.

• Polycrystalline 
silicon wafers are 
sawn from cast 
rectangular 
ingots.
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Monocrystalline

Advantages

• Highest efficiency rating

• Space-saving

• Lifespan

• Low light conditions 
performance

Disadvantages

• Cost

• Silicon waste in manufacturing

Polycrystalline

Advantages

• Simpler and cheaper 
manufacturing process

Disadvantages

• Lower efficiency

• Less aesthetic 
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• Modules are constructed from PV cells surrounded by 
several layers of protective materials.
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• Module nameplates 
must include 
performance ratings 
for the module and 
may include other 
information used to 
design a PV system.
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