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A method for solar cell measurement using LED and
results of the measurement of mono-crystalline Si solar cell

Shogo KOHRAKU and Kosuke KUROKAWA

Tokyo University of Agriculture and Technology
2-24-16 Naka-cho, Koganei-shi, Tokyo, 184-8588, JAPAN
Tel & Fax: +81-42-388-7445, E-mail: kohraku@cc.tuat.ac.jp

ABSTRACT

A method for solar cell is important for R. & D., pricing
and PV system maintenance and so on. At present, in measuring
solar cells, a solar simulator with Xenon and Halogen lamps is
used at most laboratories, but the facility is so large and so expen-
sive. Therefore, a measuring device using LED lamps is proposed.
That has the advantage of small, low-cost and portable. The main
objective of this study is to evaluate the capability of LED’s mea-
suring device by experiment.
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Fig.1 Measuring device using LED
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Fig.2 Arrangement of LED
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Fig.3 Irradiation unevenness of Blue LED
(Irradiation height=64,79,94[mm] from the left)
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Fig.4 Irradiation unevenness of Red LED
(Irradiation height=64,79,94[mm] from the left)
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Fig.5 Irradiation unevenness of Infrared LED
(Irradiation height=64,79,94[mm] from the left)

Fig.6 Irradiation unevenness of White LED
(Irradiation height=64,79,94[mm] from the left)

Table 1 Irradiation unevenness by each color of LED

Irradiation heightfmm]| 64 79 94
Blue 7.14%] 5.71%] 5.35%

Red 5.17%| 4.86% | 5.08%
Infrared 7.26%] 4.57%| 4.67%
White 4.70%] 4.67%| 4.58%
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Fig.7 Function of Blue LED I and Irradiance
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Fig.11l IV characteristics of a crystalline Si solar

cell by Blue LED
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Fig.12 Discrete spectral response of a crystaline

Si solar cell by several I,
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Fig.13 Discrete spectral response and spectral
response calculated from theoretical formula
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Fig.14 Results of experimental and calculated under
1-Sun IV characteristics

Table 2 Rated and calculated value

Rated value | Calculated value
Isc [A] 1.95 1.88
Voc [V] 1.20 1.11
F.F. 0.67
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