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n ~ silicon thin films applied to heterojunction solar cells
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* Our main objective is to reach high conversion efficiency Fabrication process: Effective lifetime measurement
9 q Films deposited by PECVD on
for heterojunction solar cells:

Silicon wafer substrate (Topsil) ;\) MiC;O P1;10(oconducwnce Decay ..
2 . Oriented <100>, 280 pm, 1-5 Qcm 1-PCD) technique:
1. Conversion efficiency above 20% under AM1.5G. [ Effective lifetime mapping

ickness Process [ High injection level onl
2. V, above 720 mV, FF above 80%. Thickness Process T°C gh inj y

Passivation layers [ aSeH@ ] 10 nm 190°C L:;;;?ﬂgf;: 5
[ aseH@® ] 10nm 190°C B) Quasi t AJ tat (QSSP(‘) B

» Investigation of fundamental properties of amorphous
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1. Improve both the passivation and the conduction of
hydrogenated amorphous silicon intrinsic layer.

2. Enhance the effective lifetime (t ) of minority
carriers, which is function of traps/hydrogen
concentrations.
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5 — Investigation of the passivation properties over time
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T B With the following parameters:
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Teff(Tann) = Tofy |1 —exp|= ( = ) * The saturated effective lifetime 7, 5%
+ P is the dispersion parameter (0<p<1)

7 is the effective time constant
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6 — Lifetime analysis at low i 7T-FEHEBIE
The effective lifetime in function of the injection level is used to underline the limiting M This work presents the passivation of (i) a-Si:H layer with enhanced properties: an
parameters depending on the injection level: ) effective lifetime between 4-6 ms was obtained with an implied V. > 720 mV, and
+ At high injection level, the effective I o
7 , lifetime is limited by Auger an implied FF > 82%.
Hot Plate 180C (ambient air) Oven under vacuum recombination
) + Atlow injection level, the effective » Passivation properties over time is analyzed by stretched exponentials.

lifetime is limited by Shockley-
Read-Hall recombination (SRH)

» The slope of effective lifetime at low injection level is under investigation to

The slope where SRH recombination evaluate the traps and hydrogen concentration.
predominates depends on two main
parameters inside (i) a-Si:H and at
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