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O ABSTRACT 0O

The goal of this research is to study the effect of serial and parallel resistance on the
performance of solar cells in terms of different temperatures under the influence of light
and in darkness. This has been done by studying the current - voltage characteristics of a
solar cell at the temperature range between 233 K and 373 K. These characteristics are
stimulated to find the values of the serial and parallel resistance. In this study, a sample in
the form of solar cell (p-i-n junction) with layer of pure silicon alloy between the structure
of microcrystalline silicon and amorphous hydrogenated silicon, referred to short symbol
pc(a)-Si:H,, in order to improve the performance of hydrogenated amorphous silicon cells.
The results showed that the effect of serial resistance on cell performance is weak, while
the parallel resistance, a negative role in cell performance with increasing temperature
which leads to a decrease in the value of fill factor and hence to a decrease in Power taken
from the cell. In other words, at high temperatures, we must ameliorate the performance of
this resistance in order to get a high quality cell.

Key Words: Hydrogenated amorphous silicon, Microcrystalline silicon, fill Factor,
Performance of the solar cell, Serial resistance, Parallel resistance.
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T(K) | Jo(Acm?) | A | R(Q.cm?) | Ry(Q.cm?) | Jonmax(Alcm?) | Jso(Alcm?) | Voe(Volt) | IVpmax(Watt/cm?)
233 | 8.00E-14 | 2.4 | 4351873 | 260E+06 | 1.14E-04 | 1.06E-04 | 0.951 6.56E-05
243 | 1.38E-13 | 2.25 | 33.64359 | 2.00E+06 | 1.16E-04 | 1.09E-04 | 0.926 6.59E-05
253 | 2.18E-13 | 2.12 | 2960272 | 1 70E+06 | 1.20E-04 | 1.09E-04 0.9 6.40E-05
263 | 2.25E-13 | 1.97 15 1.50E+06 | 1.26E-04 | 1.16E-04 | 0.867 6.52E-05
273 | 3.00E-13 | 1.85 6.3 239000 1.30E-04 | 1.17E-04 | 0.838 6.33E-05
283 | 3.43E-13 | 1.71 5.1 220000 1.32E-04 | 1.20E-04 | 0.796 6.15E-05
293 | 1.03E-12 | 1.7 3.3 163000 1.37E-04 | 1.22E-04 | 0.775 6.07E-05
303 | 3.39E-12 | 1.65 3 140000 1.40E-04 | 1.28E-04 | 0.734 5.95E-05
313 | 7.24E-12 | 1.6 22 130000 1.46E-04 | 1.32E-04 | 0.701 5.83E-05
323 | 252E-11 | 16 2.5 68000 1.50E-04 | 1.39E-04 | 0.672 5.85E-05
333 | 4.15E-11 | 1.54 2.6 62000 1.57E-04 | 1.42E-04 | 0.639 5.62E-05
343 | 7.10E-11 | 1.46 | 2.92849 56000 1.60E-04 | 1.47E-04 | 0.606 5.42E-05
353 | 9.12E-11 | 1.37 | 3.72872 52000 1.70E-04 | 1.52E-04 | 0.579 5.29E-05
363 | 3.43E-10 | 1.38 | 509081 51000 1.80E-04 | 1.59E-04 | 0.542 5.06E-05
373 | 4.66E-10 | 1.32 | 7.03178 47000 1.90E-04 | 1.66E-04 | 0.51 4.84E-05
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