Increasing temporal resolution for in-situ MPL measurements
Mateusz Poplawski 1,2, Jean-Charles Vanel 2, Francois Silva 2, Baptiste Berenguier
1,3
, P Roca i Cabarrocas 1,2
1

2

Institut Photovoltaïque d'Ile-de-France (IPVF), 18 Bvd Thomas Gobert, 91120 Palaiseau,
France

LPICM, CNRS, Ecole Polytechnique, Institut Polytechnique de Paris, route de Saclay, 91128
Palaiseau, France
3

CNRS, IPVF, 18 Boulevard Thomas Gobert, 91120 Palaiseau, France

Abstract
Solar cells are a promising and important technology part of humanity’s future energy
sustainability. To further develop and increase solar cell efficiency, the underlying changes which
occur during fabrication become an increasingly important factor requiring in-situ characterization.
An important parameter is the effective minority carrier lifetime in the absorber material which
characterizes device performance towards achieving higher efficiency solar cells.
Modulated photoluminescence (MPL) allows for quantitative contactless measurements of
minority carrier lifetimes via laser intensity-modulation sample excitation. This technique allows
measurements of both finished and partially fabricated solar cells.1 In-situ MPL takes advantage of
these properties enabling measurements during fabrication.2 To further develop this
characterization method increasing the temporal resolution is required, as actual lifetime requires
multiple differential lifetime measurements taking ~8 seconds each. Therefore, a decrease in total
acquisition time to increase accuracy and fully define a differential carrier lifetime curve is
required. We discuss the method of improvement through signal acquisition and data processing
with a target acquisition period of the order of 1 second.

Figure 1: In-situ MPL setup with PECVD chamber

Figure 2: Effective carrier lifetime as a function of
excess carrier density.
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