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OBJECTIVE

OPTICAL EXCITATION
IN DIODE

SOLAR CELL



the light energy into electrical energy based on }
the principles of photovoltaic effect

Recap (Lecture-1) : Photo means light in Greek and Volt is the name of a

pioneer in the study of electricity Alessandro Volta
Albert Einstein was awarded the 1921 Nobel Prize in physics
for his research on the photoelectric effect—a phenomenon
.| central to the generation of electricity through solar cells.

In the early stages, the solar cell was developed only with 4 to &
Y6 % efficiency( because of inadequate materials and problems
in focusing the solar radiations). But, after 1989, the solar cells
with more than 50% efficiency was developed.




¥ Three generations of solar cells

B | | e

Fist Generétion

First generation cells consist of lar
quality and single junction devices.

First Generation technologies involve high energy
and labour inputs which prevent any significant
\ progress in reducing production costs.
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Second Generation

Second generation materials have been developed to
address energy requirements and production costs of
solar cells.

Alternative manufacturing techniques such as vapour
deposition and electroplating are advantageous as they

reduce high temperature processing significantly
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The generation
| of voltage across the
PN junction in a .
semiconductor due n-type semiconductor
to the absorption of -

|Ight radiation Is p- type semiconduc&r
s called photovoltaic ©

effect. The Devices l . T I

Electrical
Power

J based on this effect
is called photovoltaic |
device.
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ns. strikes on the earth. (photon
light particles) ‘
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, ar cell
T+ The single solar cell constitute
sandwiched with p-type layer.
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« The most commonly known solarggell is config .
Iarge—area p-n junction made,from Silllon wafer. "
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(or) solar arra ddule

anel (or) solar array is the inter
“'number of solar module to get efficient pow:

« A solar module consists of number ©
solar cells.
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e types of cry al.used,s ells can be
Monocrystalline silicon cells
2. Polycrystalline silicon cells
3. Amorphous silicon cells

1. The Monocrystalline silicon = c IS prode
pure - silicon (single - crystal). Si the Monogs
iciency of ce
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on the substrate like glass plate.

*The layer thickness amounts to less the

thickness of a human hair for comg@rison is 50-108

ells is much lower the

S

PE .




@

go/mparison of Typet

Material Efficiency (

olar cell
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Principie, constryetor-andiiiing of
Principle: The solar cells are based on the principles
i of photovoltaic effect.The photovoltaic effect is the
| photogeneration of charge carriers in a light absorbing
materials as a result of absorption of light radiation.

Construction
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