How to calculate the Quantum Efficiency through the SolarPVsoft
application?
The first functionality of the application allows to calculate the integrated current density
from the external quantum efficiency in an interval of wavelengths. Ideally, this value
corresponds, in case that the wavelength intervals wide enough, to the current density
yielded by the solar cell under a solar simulator with 1 sun intensity (see Theoretical
Background)
Within this application, you choose the way you are going to introduce the data, either
through the (1) Quantum Efficiency itself as a function of the wavelength or (2),
alternatively, via the current density of a reference photodiode. In both cases you have to
select the appropriate units (percentage or parts per one).

(1) Through the Quantum Efficiency

Once the captcha is correctly written, you can upload the file with the data, in .dat or .txt
format, like in the picture below (without letters, gaps or 0 as values).
The first column is the wavelength in nm, and the second one is the value of the quantum
efficiency in percentages or parts per unit (depending on what you have chosen). In
addition, you should select the wavelength range by indicating the initial and final values
of the wavelength. After that you can click on “Calculate”.
Here an example for a perovskite solar cell. You can download this example file directly
from the SolarPVsoft website, with the quantum efficiency in percentage units:
# External Quantum Efficiency, 22.1% KRICT/UNIST perovskite solar cell (https://onlinelibrary.wiley.com/doi/full/10.1002/pip.2788)
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Download this file in your local directory and then select it to upload the data into the
application:

After pressing “upload” you should get confirmation that the file has been correctly
uploaded:

You can now press “Calculate” to carry out the calculation. This is the result

A quick inspection of the results shows that the integrated current has not reached a
plateau, meaning that not all available photons have been included in the calculation. We
can go back (press “Start over”) and extend the calculation to 850 nm (the quantum
efficiency file which is given as example has data until 849 nm). This is the result, which
confirms that the integrated current has indeed saturated:

This is an example from a TiO2 cell sensitized with RK1 dye using ACN-based
electrolyte:

Note that in this case the quantum efficiency is smaller and drops significantly beyond
600 nm. Consequently, the integrated current is almost a half of the value obtained for
the perovskite cell considered above. The current also saturates at shorter wavelength
values.

(2) Through the Current Density of reference photodiode
In this case, the procedure is similar, but 3 files are needed: Current Density values
(mA/cm2) measured for the solar cell in the specified wavelength (nm) interval, Current
Density values measured for the photodiode use as reference, and, finally, the responsivity
values of the photodiode in terms of power or irradiance to current. These are data
corresponding to the same TiO2 cell considered before:

By default, power is the main option, but in case irradiance is used, just click the
irradiance box and introduce the cell dimensions in cm2. The files must be in .txt or .dat
format like the picture above shows (without letters, gaps or 0 as values).

The results are the same as we obtained with the “Quantum efficiency” option:

The results of the Current Density obtained by different ways are shown below.
Current Density
Jsc Solar Simulator

Jsc Integrated Current

Jsc SolarPVsoft EQE

11.6 (mA/cm2)

11.9 (mA/cm2)

12.2 (mA/cm2)

