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Abstract

This study was conducted to analyze the opto-electric characteristics of light-emitting diodes (LED)
designed for growth and morphogenesis control of transplant and to quantify the photon flux emit-
ting from LED using a quantum sensor and spectroradiometer. Difference in photon flux for blue and
red LED between measured by a quantom sensor and measured by a spectroradiometer and nomer-
ically integrated was not observed. This result implies a spectroradiometer can be applied to quantify
the photon flux emitting from far-red LED, which can not be measured using a quantum sensor. Since
photon flux increases in proportion to wavelength, photon flux of LED modules arranged for red and
far-red increased gradually as the number of LED stick emitting far-red in LED modules increased.
Numination of LED modules arranged for red and far-red decreased as the nomber of LED stick
emitting far-red in LED modules increased. There was no difference in irradiance between LED mod-

ules arranged for red and far-red.
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Table 2. Electric characteristics of LED stick.
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Forward current Forward current . Stick Size
Color No. of LED of LED stick (mA) of LED (mA) Shape of LED (mm)
Blue 48 200 25 ellipse (4.4 X 5.5) 8x340
Red 48 80 20 cllipse (4.4 > 5.5) 8340
Far-red 48 80 20 circle (95) 8%340
Table 1. Opto-¢lectric characteristics of blue, red and far-red LEDs.
Forward Typical forward Power Dominant
Color Model current (mA) voltage (V) consumption (mW)  wavelength (nm)
Blue NSPB633S (Nichia) 20 3.6 3.0 470
Red LNJ295PCDA (Matsushita) 20 1.8 - 660
Far-red BCH-36 (Showa denko) 20 1.7 1.1 730
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Fig. 1. Numberical integration of spectral photon flux mea-
sured by a spectroradiometer.
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Fig. 2. Spectral photon distribution of blue(B), red(R) and
far-red(FR) LED.
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Fig. 3. Speciral PPF of red LEDs affected by the supplied
current.
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Fig. 4. Comparison of photosynthetic photon flux(PPF)
measured by a spectroradiometer and quantum sensor for

blue LED.
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Fig. 5. Comparison of photosynthetic photon flux(PPF)
measured by a spectroradiometer and quantum sensor for
red LED.
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%ig. 6. Estimation of photon flux emited from far-red LED
vy numerical integration.
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Fig. 8. Varation of photosynthetic photon flux affected by
the applied current for the combination arrangement of
red(R) and far-red(FR) LED.
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Fig. 10. Variation of irradiance affected by the applied cor-
rent for the combination arrangement of red(R) and far-
red(FR) LED.
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