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Introduction
Perovskite solar cells, such as CIGS cells, have 
demonstrated a tremendous increase in cell 
efficiency over the past years [1]. However, there 
are still defects in this material. Some of these 
defects are created over time when the cells are 
exposed to light, limiting the cell efficiency.

This project seeks to discover and model these 
remaining defects in CIGS cells. Its goals are
1) to use automated temperature control to 

study defects at temperatures above and 
below room temperature [3].

2) to construct equipment that allows creation 
of defects by illuminating the sample with 
light of defined intensity and wavelength. 

3) to potentially model “slow” carrier traps.

Challenges
1) Temperature lag when controlling the Cryostat.

2) Cryostat window material absorbing part of the light spectrum.

3) Discrepancies in intensities of different color LEDs at the same 

drive current, requiring programmable current control.

4) Low LED intensity at certain wavelengths in the infrared.
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Progress and Current Results Conclusions and Future Work
• The defects that are most sensitive to light are 

around the band gap of the perovskite 
material.
➢ LEDs in the red and infrared spectral range 

are most relevant.
• The intensities of the LEDs we are using now 

are too weak to correctly simulate the solar 
spectrum in the red and UV range. 
➢ We checked the spectral output of the 

LEDs used for the previous paper [3].
➢ We calibrated the spectral response of the 

FTIR spectrometer. 
➢ High power LEDs have been selected and 

purchase orders have been prepared.
• LEDs of different wavelength have different 

intensities at the same drive current and the 
intensity strongly depends on the current. 
➢ We confirmed the different intensities for 

the different wavelength LEDs.
➢ We designed a current controller for LEDs 

with 1A of maximum current output, 50x 
more than what we have been using in our 
tests.

Fig. 5: Schematic of the LED current controller, 

drawn using Eagle software.

Fig. 2: Infrared LED spectra, used for the PVSC 2019 paper.
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Fig. 1: NREL Best Research-Cell Efficiency Chart [2] 

Fig. 3: Thermo FTIR Spectral Correction Factor. 

Fig. 4: Board Layout of LED current controller, 
using Eagle software.
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