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Correct Methods of Measuring Cell Performance of Dye-sensitized Solar Cells
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We investigated characterization methods for dye-sensitized solar cells (DSCs) in
comparison with those of crystalline silicon solar cells. It was found that the current-
voltage (I-V) characteristics of DSCs are dependent on voltage sweep direction
and measuring time. Measurement of the transient photocurrent revealed that this
dependence is due to the longer time constant of DSCs. To improve accuracy, the
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accurate and quick evaluation method of cell performance for DSCs was proposed.
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Typical circuits (a) and applied stepwise voltage
(b) for I-V measurement of solar cells.
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Fig.2  Example of the I-V curves of DSCs.
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Fig.3  Transient photocurrent after application of stepwise

voltage for DSC and Si Solar cell.
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Transient photocurrent of DSC as a function of the
sweep direction.
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Fig. 5 Example of the I-V curves of DSC as functions of the sweep direction and sweep time.
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Table 1 Example of the |-V parameters of DSC as functions of the sweep direction and sweep time.
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Cell type fa ?gj; g 517518 (m ,fljng) ?/\(;‘): FF (O’YA)) ! %/i;age
DSC 5 Jsc— Voc 20.5 0.709 0.682 9.94 10.8
Voc — Jsc 20.5 0.748 0.760 11.65
6 Jsc — Voc 20.5 0.714 0.704 10.33 10.6
Voc — Jsc 20.5 0.739 0.719 10.90
9 Jsc— Voc 20.5 0.716 0.708 10.42 10.5
Voc— Jsc 20.5 0.731 0.706 10.60
15 Jsc— Voc 20.5 0.720 0.707 10.45 10.5
Voc—Jsc 20.5 0.728 0.705 10.54
25 Jsc— Voc 20.5 0.721 0.708 10.45 10.5
Voc— Jsc 20.5 0.725 0.705 10.49
45 Jsc— Voc 20.5 0.722 0.707 10.46 10.5
Voc—Jsc 20.5 0.724 0.704 10.46
Si 5 Jsc— Voc 36.7 0.644 0.713 16.9 16.9
Voc — Jsc 36.7 0.644 0.713 16.9
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Table 2 Influence of the mask on the cell performance of
DSCs and pe-Si solar cells.
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Table 3 Influence of the mask on the efficiency of DSCs.
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Fig. 8 The I-V characteristics of DSC measured by the
public test center.
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