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Photovoltaic cells are essential for converting sunlight into usable electricity, while solar panels are designed

for larger-scale applications, making them suitable for residential and commercial power needs123.

Solar energy is the most popular choice for clean and sustainable electricity generation. Two important

components in these power systems are solar cells and solar panels. Although these terms are sometimes used

interchangeably, they have distinct roles. In this discussion, we will explore differences solar cell vs solar

panel and compare their efficiencies.

A solar cell is also known as a photovoltaic (PV) cell. It is an important electronic component of a solar

energy system that produces electricity when sunlight or photons, strike the collector. It is typically designed

with monocrystalline or polycrystalline materials, where multiple layers are present inside it. When sunlight

hits the semiconductors, the loose electrons get released, enabling electric current to flow inside the small

circuit. This current is then carried by a conductor to power electrical devices, forming a simple and efficient

method of electricity generation.

A solar panel or photovoltaic module is a collection of multiple solar cells assembled in a frame. The primary

function of the solar panel is to harness and use the electricity generated by individual solar cells. Here the

solar panel combines several solar cells, which are connected in series and parallel circuits, to form a solar

module. This solar module is enclosed within a protective casing to shield the solar cells and wiring from

extreme weather conditions. In this way, the solar panels protect, amplify and direct the energy produced by

the solar cell modules.

Solar cells convert sunlight or photon particles into electric energy. So, are solar cells the same as solar

panels? Well, solar panels contain multiple solar cells that collect and combine the electricity generated by

each cell.

Solar cells are available in two types &#8211; monocrystalline and multi-crystalline. They come in various

sizes, thicknesses, and shapes, typically square or pseudo-square. The common sizes available in the market

are 125mm or 156mm, and they vary in thickness from 150 microns to 300 microns. Solar cells are basically

PN junction diodes specially designed to maximize the photovoltaic effect. It consists of an N-type

semiconductor layer on top and a thicker P-type semiconductor layer at the bottom. Here metal rings serve as

electrodes to complete the circuit.

A solar cell is an electrical device that changes its characteristics, such as current, voltage, or resistance when

exposed to light. It serves as a building block for photovoltaic modules, also known as solar panels. So, no, a

solar panel is not a solar cell.
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In contrast, a solar panel is an assembly of multiple solar cells connected in series and parallel. It collects solar

or photonic energy and converts it into electrical energy through the photovoltaic effect. The solar cells in a

panel are arranged in a grid-like pattern on the panel&#8217;s surface.

You have already learned the comparison of solar cell vs solar panel. Now, it is critical to compare solar cell

efficiency vs solar panel efficiency. Well, the efficiency of a single cell and that of a panel (module) is

different. While the average solar panel efficiency is around 15 to 20%, solar cell efficiency can exceed 42%

in a few cases. The performance of a solar cell is typically evaluated in a laboratory setting. However, the

laboratory conditions may not reflect real-world performance for residential consumers.

There are two kinds of solar batteries mostly used &#8211; lithium-ion and lead-acid. Lithium-ion batteries

are the preferred choice for solar panel manufacturers because they can store more energy. They have the

ability to retain energy longer than other batteries and have a higher Depth of Discharge.

Moreover, if you want your solar PV system to continue operating during a power outage, you will need a

battery to store energy for later use. So, do solar cells use batteries? Well, solar cells do not need batteries to

store energy, but, in a way, solar panels can be used in conjunction with batteries to store excess electricity.

To summarize, PV cells are the basic units that directly convert sunlight into electricity, while solar panels are

collections of cells that generate higher electric power. Understanding solar cell vs solar panel efficiency is

important for implementing renewable energy solutions effectively.
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