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Effect of Light Irradiation on Carrier Mobility of
n- and p-Type Si Substrates for Solar Cell Application

Shuya TATEGAMI, Naoki TOKUDA, Kenjiro TAKAUCHI, Tetsuo IKARI,
Kensuke NISHIOKA, Atsuhiko FUKUYAMA

Abstract

We carried out the Hall measurements of p- and n-Si wafers to investigate the dominant scattering mechanism
under the concentrating sunlight irradiations. Four samples with different carrier concentration were prepared. In this
study, the sample temperature was kept constant during the Hall measurements to avoid the effect of
temperature-rising. Obtained Hall mobility decreased linearly with increasing the sunlight concentration up to 4.0
times for all samples. Since the ionization ratios of donor and acceptor levels did not change even at 4.0 times
sunlight concentration, carriers were not subjected directly to an ionized impurity scattering. To discuss the reason of
mobility decrease by the sunlight irradiation, we considered that the photo-generated electrons (An) and holes (Ap)
affected the net carrier concentrations of n- and p-Si samples. Estimated An and Ap increased with increasing the
sunlight concentration and Ap was found to be twice as large as An. We concluded that decreases of mobility by the
sunlight irradiation were due to not the phonon scattering with increasing sample temperature and ionized impurity
scattering by light irradiation, but the increase of both electron and hole concentration. It was also found that when
the initial impurity concentration was high, the effect of sunlight irradiation on the carrier mobility was small.
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