Published in 23rd European Photovoltaic Solar Energy Conference and Exhibition, Topic 2 / 2DV 2.14, 2008 11
which should be used for any reference to this work

- Luc Fesquet, Sara Olibet, Evelyne Vallat-Sauvain, Arvind Shah, Christophe Ballif
@ I m t University of Neuchatel, Institute of Microtechnology, Rue A.-L. Breguet 2, CH-2000 Neuchatel, Switzerland
Tel: +41 32 718 3321, Fax: +41 32 718 3201 e-mail: luc.fesquet@unine.ch de

HIGH QUALITY SURFACE PASSIVATION AND HETEROJUNCTION
FABRICATION BY VHF-PECVD DEPOSITION OF a-Si:H ON c-Si
THEORY AND EXPERIMENTS

+Reach high V-high efficiency with a-Si:H/c-Si heterostructures: need of high quality c-Si surface passivation.
+Investigation of a-Si:H layers passivation properties: analysis of lifetime measurements using an amphoteric model.
*Double side passivating layer structures speed up the development of high efficiency solar cell.
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Passivation theory ~

Modeling interface recombination through amphoteric defects at the a-Si:H/c-Si interface!.
Deposition of VHF PECVD a-Si:H on ¢c-Si =—=> Surface passivation
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« Average charge density at the interface (Q,) = Field effect passivation.
Recombination through amphoteric states: 2
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Lpaths coexist. (1) S. Olibet, E. Vallat-Sauvain, C. Ballif, Phys. Rev. B 76 (2007) 35326.

a-Si:H/c-Si interface )

From double side passivation... \ ...to final solar cell

= Effective lifetime (t,;) measured by QSSPC = injection level (ECD) dependent effective
surface recombination velocity S .

Example of symmetrical structures on FZ 2.5Qcm p-type c-Si.
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= Symmetrical passivation structures = determine Excess Carrier Density (cm™)

quality of the passivating layer = High quality stacked layers allow the fabrication

Fit to measured S for various a-Si:H layer of high Voc solar cells.

= Fitting of S.4(ECD) curves using the physical model. N, ﬁ Q >In this example: V.= 675mV.
>Intrinsic a-Si:H layer > Low N, Sample Ns Qs > Limited by the <i> a-Si:H/<n> a-Si:H stack.
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gEConclusion;

+Development of deposited a-Si:H layers is facilitated by analysis of the passivation property using an amphoteric model.
+Solar cells benefit from the development of these passivating layers, resulting in V, and efficiency improvement.
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