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Pile-up of phosphorus emitters using thermal oxidation

*Hyun Pil Boo, Min Gu Kang, KyungDong Lee, Jong-Han Lee, Sung Ju Tark, Young Do Kim,
Sungeun Park, **Dongwhan Kim

Phosphorus is known to pile-up at the silicon surface when it is thermally oxidized. A thin layer, about 40nm
thick from the silicon surface, is created containing more phosphorus than the bulk of the emitter. This layer has
a gaussian profile with the peak at the surface of the silicon. In this study the pile-up effect was studied if this layer
can act as a front surface field for solar cells. The effect was also tested if its high dose of phosphorus at the silicon
surface can lower the contact resistance with the front metal contact. P-type wafers were first doped with phosphorus
to create an n-type emitter. The doping was done using either a furnace or ion implantation. The wafers were then
oxidized using dry thermal oxidation. The effect of the pile-up as a front surface field was checked by measuring
the minority carrier lifetime using a QSSPC. The contact resistance of the wafers were also measured to see if the
pile-up effect can lower the series resistance.
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A study on Characteristics of crystalline solar cell on local back contact according
to passivation

*Hyunyup Kim, Jaewoo Choi, **Junsin Yi
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