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Abstract

a—Si:Hisakind of amorphous silicon in which the silicon atoms are not arranged in a Bravais
lattice. In 1969, while there was a revival of interest in non- a — Si: H, the year 1969 also saw
the manufacturing of a — Si: H. A lot of studies are being done currently on the inefficient but
low-cost possibility of using a-Si: H as the active substance in solar cells. In the study, they
have reported the outcomes of a numerical implementation of an a — Si: H solar cell produced
by the Plasma-Enhanced Chemical Vapour Deposition (PECVD) method, and the thicknesses
of the process were determined using Atomic Force Microscopy (AFM). They also investigate
the impact that the thickness of the a — Si: H p-layer has on the opeﬁ-circnit voltage (V,,),
Short-circuit current (J,.), fill factor (FF), and conversion efficiency (Ef) characteristics of the
Solar cell. The hydrogen dilution ratio that is used during the process of deposition is one of
the parameters which can have an impact on the cfficiency of Solar cells. Solar cell cfficiency
could be improved by 5.6% due to B2's effects. In addition, the thickness of the p-layer was
changed between 400 along with 800 nano-meters. A modification in thickness results in a

5.91% development in the Eqr of the Solar cell.
Keywords: Solar Cells, Amorphous silicon, Atomic Force Microscopy, PECVD,
semiconductor

1. Intreduction

The p-n junction is the simplest Scmiconduc!o.r 'junclion and is used to segregate
photogenerated charge carr icr 5“'" Solar cells by pr DV'fJ"'E an interface between the p-type and
n-type regions of a single scmlcqnduclur, The capacity to control the material's conductivity
by doping is a hallmark of scmxﬁcclmduulurs u'ud must be shown before the material can be
considered for use in solar cells. This Wi the situation with amorphous Silicon (a-8i). In 1965

the first a-Si layers were dcs’crivbcd as hlm's u]'»lsiliunn from silane formed jn a radio frequenc 5
glow discharge. It wasn't until Dundce lexvclslly's Spear and Lacombe demonstrated that a-S)f
could be doped type and p-type by using phosphine or diborane in the glow discharg l
mixture that it was generally believed that a — §j exhibjjeqy scmiconducting qualitics [l]&.,e ¢

This discovery was all the more remarkable since it disproyeq the

: widely hel i
Si could not be doped. There was a delay in feCopmzing the sign ¥ held notion that 2 —

ificance of hydrogen 1o the
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