Optimization of the anti-reflective coating (SiCxNyH) / Silicon interface by the nitridation process

-- to improve silicon photovoltaic cell performance
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Thin dielectric films are nowadays widely used for photovoltaic (PV) devices, for which both passivation of surfaces and anti-reflective properties are
sought. Silicon wafer solar cells continue to be the leading photovoltaic technology. However, the interface between the Si substrate and its
antireflective films play a key role in the yield of PV cells. A N, nitridation plasma process is developed to limit dangling bond formation and therefore
to reduce the interface state density.
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3. Study by AR-XPS of the thin nitride film
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The Si(100) surfaces, as-received and cleaned are nitrided by N, GDS plasma sources and 80001  Si(2P)
monitored by Angle Resolved X-ray Photoelectron Spectroscopy (AR-XPS) with take-off angle |
from0° to60° ).
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Experimental parameters : Nitridation temperatures (RT and 500° C) and time (1h-6h) were used £ ooo. 4000 3
to obtain the thin created nitride film. = -
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1. Effect of nitridation temperature : RT and 500° C

Comparison between theoretical and experimental intensity for several take off angles 6
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This aims to study the chemical behavior of the nitrided layer between the two processes :
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At 500° C nitridation temperature:

» Disappearance of the N-O contribution (N(1s))
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Nitrogen diffusion in Si matrix and creation of thin nitride layer (SiON) (<9 nm) with

residual oxygen reduced by nitridation temperature (500°C) tending to create Si dangling
bonds
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Outlooks

Extinction of peak 4 between 10 mn
and 1h of air exposition :
oxydation of dangling bonds

J What is the contribution of this ultra thin nitride layer ? .
1 Electrical measurements coupled with physico-chemical study will be considered in order to |

» Peak 4 corresponding to SiON with
evaluate the interfacial state density and improve the silicon photovoltaic cell performance.

dangling bonds
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Air exposure leads to the passivation of the defects (filling Si dangling bonds)
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