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tracking through electroluminescence and light-beam-induced current. more voltage
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e Suite of external characterization tools

* Possibility for in-situ tracking
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* Uniformity typically degrades with stress
* EL can be tracked regularly with
stress
* May show uniform or localized
degradation
* Some features may be predictive of
degradation
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Reasons for cell measurements

* Understand device physics of degradation
mechanisms

 |solate device degradation from encapsulant
and scribe degradation

* Full characterization available for cells

» Easier to work with than modules
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* Temperature, intensity, and spectral variation o ® =3 )

» Cell parameter analysis (J,, A, Ry, r.;)

* Quantum Efficiency (QE) =X 7.
» Capacitance Camera || 7
» Frequency and voltage dependence Computer - xyz Summary
* Admittance Spectroscopy E LY o » Compact cell stress system recently constructed

» Electroluminescence (EL) >
» Tracks well with V5
» Easily extended from cells to modules
» Light-Beam-Induced Current (LBIC)
* QE spatial mapping
» 4 wavelengths, 1-100 um resolution, variable
voltage bias

 Allows for comprehensive studies of device physics degradation mechanisms

* Preliminary work shows degradation in cell performance and uniformity
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