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Design of white LED array for uniform correlated color
temperature distribution
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Abstract: In this paper, an algorithm is proposed to design white LED array for uniform distribution
of the correlated color temperature (CCT) on the target surface. The color temperature distribution of
LED array on the target surface can be calculated by superposition of color temperature superposition
from different LEDs in the array. A merit function is constructed which reflects the uniformity of CCT
distribution. The value of the merit function depends on all LED positions. By optimizing all LED po-

sitions, the merit function achieves the minimal value. When merit function achieves the minimal
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value, the uniformity of the CCT distribution will reaches the highest. By the method, two LED
arrays are designed: (1) Square array consisting of 9 identical white LEDs (2) Circular array consis-
ting of 16 white LEDs. After optimization, the two LED arrays both produce uniform CCT distribu-
tion with a uniformity of higher 95%.In addition, we also design another LED array which controls
the uniformity of irradiance and CCT distribution simultaneously by constructing a special evaluation
function. By optimizing the configuration of the LED array, the uniformity of the CCT is increased
from 78% to 88. 7% and the uniformity of the irradiance distribution is increased from 42 % to 87.6%.
Finally, the influence of the CCT errors of LEDs on the uniformity is analyzed. The results show that
the uniformity of LED array will decrease with the increasing of the CCT errors of each LED. Also the
algorithm is still quite effective for designing the LED array in which each LED has different

CCT error.
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gorithms based on simulated annealing
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(b) Irradiance and profile distribution after optimization
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