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PV module measurement intercomparison
AIST JRC/ESTI NREL, hosted by Fraunhofer ISE (2013)
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Effect of sweep speed and direction on the I-V characteristics of
high-efficiency c-Si PV modules (HIT, BC, conventional).
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High-efficiency c-Si solar cells: .ner discussion
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Sample stage with multiple contact probes for measuring the
I-V curve of c¢-Si bare cells.
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c-Si bare cells:
distribution of electric field in the cell surface

Cells with thinner electrodes and vz _ V+
thinner (bending) wafers are increasing "~ Device I+

(typ. EmV~E+mV)
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DSC: Spectral response

= Very slow response time than other PV devices

= Response time is dependent on the wavelength

= Bias light is necessary for accurate characterization

= Chopper frequency of 1 - 5 Hz or slower (typ. ~1 Hz)
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Example of the [-V parameters of DSC as functions of the
sweep time and sweep direction.
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OPV: very wide variation of SR

= The basic features are similar to other thin film PV devices.
= The spectral response (SR) of OPV sometimes shows different
features than other PV devices, due to its very wide variation
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OPV: mer it NY SR

other thin film PV devices.

= Th ic features are simila

= The al response (SR) of OPV, with optical interference
patterns, times shows different appearance to other
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Example of the relative spectral responses (A/W) of
an a-Si tandem and an OPV tandem devices.
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Irradiance and temperature dependence
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» Stability of the optics

Spectral irradiance measurement

The possible technical issues for the spectroradiometers arc;

* Linearity according to the irradiance and exposure time

(The irradiance of SS is 10 - 100 times higher than the standard lamps)
» Angular dependence of the input optics
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Spectrally adjustable solar simulators

* Both the high fidelity to the reference solar spectrum and spectral
adjustability is necessary for the performance characterization of
multi-junction PV devices

* Several PV testing labs. and institutes are developing and installing
spectrally adjustable SS's
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