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Design of Auto Control of Color Temperature
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Abstract: Phosphor converted LED has extensive application in lighting field as white light
source, After long time working, its output color temperature will be shifting, which is mostly
caused by chip degradation and phosphor layer degradation. A mathematical model is proposed
considering these two variables, and theoretical analysis is made for the dependence of color tem-
perature and chromaticity coordinate on the degradation of phosphor converted LED including
chip and phosphor. A new white LED lighting system, with mixed blue LED and phosphor con-
verted LED is proposed to achieve stable color temperature, by the means of keeping the ratio of
blue-ray radiation to the whole radiation constant through negative feedback.
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Tab.1 Chromaticity coordinates and correlated color temperature of PC-LEDs

0h 200 h 500 h 800 h 1100 h 1400 h
X 0.335 4 0.334 1 0.330 3 0.327 8 0.325 3 0.3215
A Y 0.337 5 0.334 1 0.326 1 0.3216 0.317 0 0.311 4
CCT(K) 5 358 5412 5 586 5 715 5 855 6 089
X 0.453 9 0.4413 0.433 8 0.428 3 0.4217 0.413 2
B Y 0.458 0 0.449 6 0.440 5 0.436 2 0.428 4 0.4184
CCT(K) 3072 3214 3277 3 345 3412 3507
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Fig. 2 Diagram of chromaticity coordinates
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