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When light strikes the solar cell, photons interact with the semiconducting material, typically silicon, initiating

the photovoltaic effect. This interaction causes electrons in the valence ...

This chapter provides a comprehensive overview of the key principles underlying PV technology, exploring

the fundamental concepts of solar radiation, semiconductor physics, and the intricate ...

To understand the principles of silicon solar cells, you must first un derstand ... This chapter reviews the field

of silicon solar cells from a device engineering perspective, encompassing both the crystalline ...

Silicon is the most widely used semiconductor material for constructing the photovoltaic cell. The silicon atom

has four valence electrons. In a solid crystal, each silicon atom shares each of ...

Understand the science behind silicon solar panels: material rationale, photovoltaic physics, cell types, and

final module construction explained.

This chapter first describes the device physics of silicon solar cells using basic equations of minority carriers

transport with its boundary conditions, the illumination mode and the recombination ...

In this paper, the main technology of solar energy named solar photovoltaic will be discussed.

The working principle of a silicon solar cell is b ased on the well-known photovoltaic effect discovered by the

French physicist Alexander Becquerel in 1839 [1].

Crystalline silicon cells are made of silicon atoms connected to one another to form a crystal lattice. This

lattice provides an organized structure that makes conversion of light into electricity more efficient.

Crystalline silicon PV modules are produced through several steps. Silicon dioxide (SiO2) or silica from
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quartz sand is reduced into metallurgical-grade silicon (MG-Si) in an arc furnace.
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