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Irradiance-Temperature dependent 
JVTI measurement system [3]

ØPerovskite solar cells have attained efficiencies of 
over 25% for small area devices, and due to their 
low cost and scalability, numerous studies have 
demonstrated the ability to scale up to fabricate 
large-area mini modules, achieving efficiencies of 
over 20% [1] 

ØDue to their low-cost, high power conversion 
efficiencies, high specific power, high flexibility, 
and ease of fabrication, they are regarded as 
promising materials for terrestrial and space 
photovoltaic applications. [2] 

ØThis preliminary study aims to investigate the 
behavior of hysteresis loss of perovskite solar cells 
under varying temperatures, thermal cycling, with 
the goal of assessing it’s effect at space-like 
environments. 

Optimum parameters 
Convenient temp 
range

-20C to 120 oC 

Temp difference top 
and bottom of cell

0 to ±5 oC 

10 oC step time 3 to 4 minutes 

Full range sweep ~60 minutes

Temperature tolerance ± 0.1oC (light off)
+ 3oC (light on)

JV sweep time (FW 
and RW)

~8 sec

Number of data points 100

Figure 1. Optimum parameters and schematic of the 
JVTI measurement chamber

[1] T. Bu et al., "Lead halide–templated crystallization of methylamine-free perovskite for 
efficient photovoltaic modules," Science, vol. 372, no. 6548, pp. 1327-1332, 2021.
[2] Y. Rong et al., "Tunable hysteresis effect for perovskite solar cells" Energy Environ. Sci., 
2017,10, 2383-2391, doi:https://doi.org/10.1039/C7EE02048A 
[3] N. Katakumbura et al., "Irradiance and Temperature Control Chamber for Testing Solar 
Cell Performance," in 2021 IEEE 48th Photovoltaic Specialists Conference (PVSC), 2021: 
IEEE, pp. 1813-1820. 
[4] Z. Yang et al., "Slot-die coating large-area formamidinium-cesium perovskite film for 
efficient and stable parallel solar module," Science Advances, vol. 7, no. 18, p. eabg3749, 
2021, doi: doi:10.1126/sciadv.abg3749. 

Conclusion 
ØEffect of temperature variation on the behavior of 

Hysteresis is more significant under AM0 than that of 
AM1.5 for Perovskite Mini Modules.

ØDuring thermal cycling, at each temperature, cold to 
hot tend to showcase higher H Index than that of hot 
to cold case. 

ØMorphological alterations and ion mitigation when 
temperature varies from cold to hot can affects the 
transport and recombination of charge carriers more 
within the perovskite layer, influencing this hysteresis 
behavior.. 

ØThis effect tend to reduce as the number of thermal 
cycling increases, any how the overall H index 
behavior is slightly affected by the thermal cycling.

Figure 2. Hysteresis behavior from -20C to 50 C

Figure 3. Hysteresis behavior over different thermal cycles 
under both cold to hot and hot to cold conditions at 20C.

Figure 4. H index variation from cold to hot and hot to cold 
through thermal cycling.

Figure 5. Normalized thermal cycling under AM0
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