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ABe IRACT

It has been well established thet P'<NeK' (or N*.P.r*)
structure based back surface field (BSF) silicon solar cells
hsve a definit edvantage over the conventionsl P*-N (or N'-P)
¢ells. In this vork a systematic study has deen carried out
to fabricate P'-5-8" BSF silicon solar cells by a lov cost
process. A new process of fabrication of P*-N-N* structure
silicon solar cells by simulteneous 4iffusion of boron end
phosphorous into silicon through a thermslly grown silicen
dioxide leyer into silicon has been develoned. The simul-
tanecus diffusion of doron snd phosvhorous into siliocen
through silicon dioxide has been found highly suiteble for
febricstion of P'-N-K' BSF silicon soler cells. This is
evidenced by the fact that the cells fabricated using float-
soned silicon of 100 ohm om. base resistivity have exhidited
open circuit volteges sbout 0.6 volt at 28°C under AM1 1llumi-
nstion of 100 mw/cm® intensity. In sddition to this, the
process reduces the number of processing steps of P'-N-X' or
K'-F-P* cell fabricated snd 1s therefore very sttrective
vith the view of large scele production. /ilso 1t 1s establishe
from exveriments that this process is highly reproducible to
yield good quality solsr cell .

Investigstions have been made to explore the usefulness
of nhosphorous and boron diffusion through silicon dioxide
layer into silicon. For this purnose, the three most ismportant



perspeters of diffusion, viz., surfsce concentrstion, doving
nrofile nature and junction depth have been mes: ured sgcu-
retely for various diffusion conditions. A new method of
deteraining diffusion length im N'-P-P* (or P*-N.¥") struetur
based cells has also been develoned.
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