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Voltage dependent quantum efficiency measurement
in property study of thin film solar cells
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Abstract: Quantum efficiency measured at different voltage varies in a wide range. Compensation of the window layer,
quality of the main junction and the value of back contact barrier can be derived from the voltage dependent quantum effi-
ciency at different wavelength region. Depletion width and diffusion length of the minority carrier can be calculated from
the apparent quantum efficiency. Relationship of the depletion width, diffusion length of the minority carrier and appar-
ent quantum efficiency is presented in the article. A new method to calculate the depletion width and diffusion length of
the minority carrier is proposed. Furthermore, we discussed the feasibility of studying thin film solar cells via its voltage
dependent quantum efficiency.
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Fig.1 Schematic of QE measurement apparatus
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Fig.2 External quantum efficiency of CdS/CdTe solar
cells and schematic of its photocurrent losses
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Table 1 Photocurrent losses of CdS/CdTe solar cells

B J . loss mechanism J/(mA/em?) I/ peoreticar’ (%)
Jy BB S A 2.43 7.97

J, Sn0,: F il 1.64 5.38

A CdS fms 2.83 9.28

Iy FEAFERXESURKEES  2.09 6.85

ioss Ji+Jy 05+, 8.99 29.48

Joe 21.51 70.52

Jy(maximum) (Eg~1.45¢eV) 30.5 100
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Fig.3  Comparison of CdS/CdTe quantum efficiency with
different CdCl, treatment
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Fig.4 Calculate depletion width and diffusion length
for minority carriers of CdS/CdTe solar cells
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Fig. 5 Quantum efficiency of CdS/CdTe solar cells
measured at different voltage (absolute value)
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Fig. 6 Energy band of CdS/CdTe solar cells in the
dark and under solar illumination (in short circuit)
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