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ABSTRACT

In this thesis, we fabricated the silicon base solar cells using Ni-metal induced
crystallization and Ni-metal induced lateral crystallization. In material selection, nickel had
good qualities in this mechanism because of nickel silicide had 0.44% of lattice mismatch
with silicon and lower process temperature of crystallization. In general the NIC and NILC
technologies were applied on LTPS-TFT previously, but it would lead to poor device
performance that nickel atoms remained in the silicon films or devices. Therefore, in this
study the Ni-gettering technology was be used to decrease the amounts of residual Ni atoms

and improve the performance of solar cells efficiently.

In addition, we fabricated the solar cells by a method of solid phase crystallization (SPC)
of residual metal free and investigated the difference of electric properties besides NIC and
NILC. We used Grazing Incident X-ray Diffraction (GIXRD) to investigate the grain size and
texture of NIC, NILC and SPC poly-silicon. We compared grain size in the three methods.
NIC could get the biggest grain size, SPC was secondary and NILC was smallest. Because the
diffusion coefficients of nickel atoms in single crystal silicon is higher than in amorphous
silicon under 550°C annealing. This result would lead the velocity of diffusion in lateral

crystallization is lower than in single crystal silicon. Moreover nickel atoms would diffuse
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from silicon wafer to amorphous silicon to hinder lateral crystallization. We also detected by
GIXRD the orientation of NIC, NILC and SPC were (111), (111) and (103), respectively. In
the efficiency performance NIC could get the best, SPC was secondary and NILC was lowest.
The two phenomenons could explain why NIC was best or NILC was lowest. First, when
poly-silicon have bigger grain size lead to less grain boundary. This result could make higher
photoconductivity to increase efficiency. Second, the growth direction of NIC was vertical
that was the same with electrons and holes moving direction, and therefore crossing less grain
boundaries. This result could get higher carrier mobility. However, the growth direction of
NILC was horizontal (needle line) that would cross a lot of grain boundaries to decrease

carrier mobility and efficiency.

We investigated the effect of residual nickel atoms in solar cell devices. For NIC and
NILC samples, the difference of electric and material properties will be study after
Ni-gettering process. After Ni-gettering process we observed nickel concentration drop by
SIMS analysis. However we also observed better efficiency after Ni-gettering process
whether NIC sample or NILC. In addition, the efficiency of NIC is better than NILC whether
use Ni-gettering or not. The result is identical to previous experiment. In our research, we
successful fabricated over 9% efficiency solar cells using NIC and NILC methods
Furthermore, we verified the residual nickel atoms will reduce solar cell efficiency by

Ni-gettering process.
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