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Abstract Recently, improvement in the conversion efficiency of silicon-based solar cells has been achieved by decreasing
emitter doping concentration, because the lightly doped emitter can effectively prevent the recombination of electrons and holes
generated by solar light irradiation. This type of emitter is very thin due to the low doping concentration, thus conductive
materials (i.e., silver) used for front electrodes can easily penetrate the emitter during a firing process because of their large
diffusivity in silicon. This results in junction leakage currents which might reduce cell efficiencies. In this study, Al,Os-coated
Ag powders were synthesized by an ultrasonic spray pyrolysis method and applied to the conductive materials of the front
electrode to control the junction leakage current. The ALOj; shell obstructs the Ag diffusion into the emitter during the firing
process. The powder is spherical with a core-shell structure and the thickness of the Al,O; shell is tens of nanometers. Solar
cells were fabricated using pure Ag powders or the Al,O;-coated Ag powder as front electrode materials, and the conversion
efficiency and junction leakage current were compared to investigate the role of the Al,O; shell during the firing processes.
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Fig. 2. X-ray diffraction patterns of (A) the powders synthesized by
an ultrasonic spray pyrolysis method and (B) commercial Ag
powders.
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Fig. 1. (A) SEM images and (B) size distribution graph of the powders synthesized by an ultrasonic spray pyrolysis method. using.
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Fig. 3. (A,B) TEM images, (C) HR-TEM and (D) FFT patterns transformed from (C) of the ALO;@Ag powders synthesized by an ultrasonic

spray pyrolysis method.

Table 1. The electrical properties and cell efficiencies of Si-based solar cells with front electrodes formed using Ag or ALO;@Ag powders.

AI(NO;); Isc [A] Voc [W] Eg [%0] Ry [€Q] R [Q]
No addition 8.545 0.624 0.764 17.04 30.68 0.0073
10 mM 8.648 0.626 0.769 17.43 39.21 0.0081
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Fig. 4. The CoreScan images of Si-based solar cells with front electrodes formed using Ag or ALO;@Ag powders as a function of firing
temperatures.
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