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® Essential to collect charges generated in the top/bottom cells - electrons (from the top cell)

recombine with holes (from the bottom cell).

® Usually ITO is used, however, there are several disadvantages:

® Optical losses (reflection and parasitic absorption).

® Necessitates additional physical vapor deposition (PVD) process between the top and

bottom cell fabrication.

® Contains indium - price is volatile in the supply chain and thus the amount of

consumption should be as low as possible.

® In this study we replace ITO with an in-situ deposited (n) nc-Si:H by PECVD.

® Study the effect on device performance and contact properties at the RJ, and the evolution

of the RJ properties as the (n) nc-Si:H thickness is varied.
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® Silicon heterojunction (SHJ)
" Textured (rear), planar (front)

(n) nc-Si:H ® Investigated various RJs on the solar cell device

performance.
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the RJ layer. 6

depletion at the SnO./(p) a-Si:H interface.

® No RJ layer exhibits S-shape due to charge carrier

® (n) nc-Si:H RJ layer exhibits slightly superior Jg- than

the ITO RJ layer due to reduced interfacial reflection at
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® A test structure was fabricated for characterizing recombination current (electrons
supplied from SnO,, and holes from Si).

® No current should flow in the forward bias for the ideal RJ, whilst reverse bias should
exhibit high conductivity.

" No RJ layer results in high resistivity at low voltages (<-0.4 V), explaining the S-shape
illuminated IV.

" RJ layer (ITO, (n) nc-Si:H) facilitates current flow at low voltages through the RJ.

" ITO RJ layer exhibits significant shunting in the forward bias (reverse bias in the solar
cell), possibly causing a lower V.
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® Scanning TEM revealed a surface roughening (~ 10 nm) of the (n) nc-
Si:H layer.

® Interfacial mixing layer between (n) nc-Si:H and SnO, provides a
refractive index grading, acting as an optical coupler.

® Perovskite/SnO, interface is smooth.

thick spiro-MeOTAD layer (~200 nm).

® Device optimization in current configuration has been
demonstrated with efficiency >27%. [2]

........................... 8 ° See [3] for published results in full.
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