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ABSTRACT
With the growing number of low-power Internet of Things (IoT) devices being used, there is a critical need for sustainable 

and autonomous energy sources capable of operating under the low-intensity illumination available in indoor environments. In this context dye-

sensitized solar cells (DSSCs) are particularly attractive for indoor energy harvesting due to their favorable response under diffuse and low-

intensity artificial light [1]. In this work, a series-connected DSSC module based on a nanostructured TiO2 photoanode sensitized with XY1b 

dye was investigated for indoor photovoltaic energy harvesting. The device employed an iodide/triiodide redox electrolyte and a platinum counter 

electrode, its performance being evaluated under LED illumination with correlated colour temperatures of 2700, 4000 and 6500 K at illumination 

levels of  500, 1000 and 2000 lux. The influence of illumination intensity and LED spectral characteristics on the open-circuit voltage and short-

circuit current of the TiO2/XY1b-based module was investigated, revealing that increasing the illuminance from 500 to 2000 lux led to a significant 

enhancement of the short-circuit current (ISC). Across all evaluated conditions, the module exhibited open-circuit voltages (VOC) in the range of 

3.60 – 4.2 V with the peak performance recorded at 2000 lux under 6500 K illumination.

AIM This study aims to evaluate and demonstrate the indoor photovoltaic energy-harvesting performance of a series-connected 

TiO2/XY1b-based DSSC module under various LED light spectra and intensities.

METHODS AND RESULTS

CONCLUSION These results highlight the influence of indoor light 

spectral characteristics on the performance of the TiO2/XY1b material system and 

demonstrate the potential of series-connected DSSC modules for low-power 

IoT energy-harvesting applications..
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6500

500 130 3.61

1000 270 3.89

2000 460 4.07

4000

500 110 3.6

1000 230 3.87

2000 330 4.01

2700

500 130 3.64

1000 230 3.87

2000 390 4.05 Series-connected DSSC module

500 lux 1000 lux

Pmax = 175 µW Pmax = 355 µW 

Power output of DSSC module at 500 and 1000 lux

Performance parameters of DSSC module

The series-connected TiO2/XY1b DSSC module exhibited a 

pronounced dependence of its photovoltaic output on both 

illumination intensity and LED spectral characteristics. Increasing 

the illuminance from 500 to 2000 lux resulted in a pronounced 

enhancement of the short-circuit current, reaching 460 µA at 6500 K, 

whereas the open-circuit voltage increased more moderately from 3.61 

to 4.07 V. At 2000 lux, the module exhibited its highest photovoltaic 

response under 6500 K illumination (460 µA, 4.07 V), followed by 

2700 K (390 µA, 4.05 V) and 4000 K (330 µA, 4.01 V). Consistently, 

the maximum power output increased from approximately 175 µW at 

500 lux to 355 µW at 1000 lux, confirming the strong influence of 

illumination conditions on the TiO2/XY1b photovoltaic system 
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