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Dependence of GaN-based White LED Colorimetric Parameters on
Junction Temperature
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Abstract: A white LED sample was fabricated which can be used to characterize the resistance of n-
GaN at the range of 20 to 170 “C. The results reveal an exponential relation between resistance and
temperature. This relation is utilized to detect junction temperature of LED chip by measuring the re-
sistance of n-GaN in a working LED. The white LED working in different junction temperature was
achieved by changing the temperature of its heat sink. Their colorimetric parameters are measured
simultaneously. These results show that the peak wavelength, rendering index, color temperature

and luminous flux of white LED have a linear relationship with junction temperature.
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Fig. 1 Schematic of the measurement circuit
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Fig.2 Resistance of n-GaN as a function of oven temperature
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Fig.3 PL spectra of white LED at different temperature
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Fig.4 Peak wavelength of white LED at different temperature
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Fig.5 Color temperature of white LED at different temperature
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Fig. 6 Rendering index of white LED at different temperature
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Fig.7 Luminous flux of white LED at different temperature
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Fig.8 Transient behaviour of luminous flux of bule LED
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