Glass Frit2 0|88t FEZS EHYTIX|e| & EY o7
B2 WS, Y SN B 8T Y g

Effect of Glass Frit in TiO, Electrode for DSSCs

*Jongwoo Kim, Jaeseung Jeon, Dongsun Kim, Seongjin Hwang, **Hyungsun Kim

Dye sensitized solar cells(DSSCs) have been extensively studied due to their various advantages such as low
production cost, colorful design, and eco-friendly process. Long optical path length is one of the most effective method
to improve light harvest efficiency for DSSCs. Multi-layered TiO, nano-structured film with scattering layer has been
studied to generate scattering effect by many researchers. It was expected that the difference of refractive index between
TiO, particles and glass frit would generate the light scattering effect and provide the long optical path length.
Therefore, to enhance the scattering effect, the frits of Bi>O3-B,03-ZnO glass system that has the different refractive
index were added to TiO, pastes in this study. First of all, the absorbance and haze factor of TiO, electrode with dyes
and the refractive index of glass frit and TiO, were measured, respectively. To study the effect of frits, the efficiencies
of DSSCs added glass frit and without glass frit were compared. Our results showed slightly higher efficiency with
the different absorbance and haze factor of TiO, and glass frit. It was considered that the light scattering effect would
be improved with adding frits to TiO, paste. Our preliminary studies will be useful for increasing efficiency of DSSCs.
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Study on the fabrication of a polycrystalline silicon (pc-Si)
seed layer for the pc-Si lamelliform solar cell
*Hyejeong Jeong, Kwang H. Oh, Jong Ho Lee, **Seongjae Boo

We studied the fabrication of polycrystalline silicon (pc-Si) films as seed layers for application of pc-Si thin film
solar cells, in which amorphous silicon (a-Si) films in a structure of glass/Al/Al,Os/a-Si are crystallized by the
aluminum-induced layer exchange (ALILE) process. The properties of pc-Si films formed by the ALILE process are
strongly determined by the oxide layer as well as the various process parameters like annealing temperature, time, etc.
In this study, the effects of the oxide film thickness on the crystallization of a-Si in the ALILE process, where the
thickness of ALO; layer was varied from 4 to 50 nm. For preparation of the experimental film structure, aluminum
(~300 nm thickness) and a-Si (—~300 nm thickness) layers were deposited using DC sputtering and PECVD method,
respectively, and Al,O; layer with the various thicknesses by RF sputtering. The crystallization of a-Si was then carried
out by the thermal annealing process using a furnace with the in-situ microscope. The characteristics of the produced
pc-Si films were analyzed by optical microscope (OM), scanning electron microscope (SEM), Raman spectrometer, and
X-ray diffractometer (XRD). As results, the crystallinity was exponentially decayed with the increase of Al,O;s thickness
and the grain size showed the similar tendency. The maximum pc-Si grain size fabricated by ALILE process was about
45 um at the AlLO; layer thickness of 4 nm. The preferential crystal orientation was <111> and more dominant with
the thinner Al,O; layer. In summary, we obtained a pc-Si film not only with ~45 pm grain size but also with the
crystallinity of about 75% at 4 nm ALOs layer thickness by ALILE process with the structure of a glass/Al/AlOs/a-Si.

Key words : Polycrystalline silicon(th27% A 2]&), Polycrystalline silicon solar cell(th2% A& e} A]), Metal-
induced crystallization(5<-8-%= 223}, Al-induced layer exchange(dFu]5-= Zugh), Seed layer
(G

E-mail : * jeongl24@kitech.re.kr, ** sboo@kitech.re.kr

EHYE << 75



