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Electrical and Photovoltaic Characterization of Al/Ru(II)/p-Si Heterojunction Structures
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Abstract- The current-voltage (I-V) characteristics of Al/Ruthenium(IT)complex/p-Si heterojunction fabricated with spin coating system have
been investigated under illumination conditions. The ideality factor n and barrier height @y of the structure were 1.52 and 0.82 eV in the dark and
3.22 and 0.46 €V under 100 mW/cm?illumination level. The series resistance and barrier height determined using Cheung method were 9.73Q
and 0.82 eV in dark and 9.54 and 0.39 eV under 100 mW/cm? illumination level. The device showed photovoltaic behavior, with a maximum
open-circuit voltage of 439.9 x 107 V and a short circuit current of 36.6 x 10-® A under light of 100 mW/cm?.

Organometal compounds play an important role in recent
studies related to electronic and optoelectronic devices.
Ruthenium(II) complexes have been extensively studied due
to their thermal stability, interesting photochemical,
photophysical and electrochemistry properties [1]. These
features have driven the development of several applications
of ruthenium (II) complexes (e.g., artificial photosynthetic
frameworks [2], sensors [3], and catalysis [4]).

In this study, the Ruthenium (II) complex with
(C30H24F12N6P2Ru) formula was deposited on the surface of
the p-type Si substrate by spin-coating technique. The
electrical and photovoltaic characteristics of organometal
Ru(II)-based heterojunction were studied by the under dark,
illumination conditions. The semi-logarithmic forward and
reverse bias I-V characteristic of Al/Ru(Il)complex/p-Si
structure are shown in Fig. 1 in dark and under 100 mW/cm?
illumination level at room temperature.
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Figure-1: Forward and reverse bias semi-logarithmic I-V characteristics for
the AI/Ru(II)/p-Si structure in dark and under 100 mW/cm? illumination level.

The thermionic emission (TE) theory has been used for
calculation electrical characterization. The ideality factor n
and barrier height @y, of the structure were 1.52 and 0.82 eV in
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the dark and 3.22 and 0.46 eV under 100 mW/cm?
illumination level for Al/Ru(Il)complex/p-Si.
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Figure-2: Current-voltage characterization under illuminations for calculated
FF and n, for Al/Ru(II)complex/p-Si.

Al/Ru(Il)complex/p-Si  junction have been investigated

photovoltaic performance and calculated some photovoltaic
parameters (please see Fig. 2) such as open circuit voltage
(Voc), short circuit current (Is), fill factor (FF) and power
conversion efficiency (1,).. The values were found to be 439.9
x 107V, 36.6 x 10°A, 60.8% and 1.25% for Al/Ru(1I)/p-Si,
respectively.
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