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Abstract: Effects of variations of conformal coating phosphors thickness and volume ratio on optical consis-
tency of the new packaging light emitting diodes (LED) including the luminous and chromatic performance
were simulated studied by Monte Carlo ray tracing method. The new packaging LED had a patterned board
with regular invert cone structures. Simulation results revealed that a maximum light extraction efficiency im-
provement of the LED would achieve when the inclination angles of the invert cone structures were 30° and
45°, When a=45°, the largest improvement of angular color uniformity (ACU) compared to traditional planar
packaging was 9. 1% and 8. 4% respectively. When the phosphor volume ratio and thickness were not
changed, the largest improvement of ACU was 11.1% and 10.4%. When the thickness and the volume ratio
of the phosphor layer changed, the correlated color temperature difference value of patterned structure LED
was 1 006, 1 319 K lower than the LED with planar board. At this point, the patterned board has an obvious
impact on the ACU of the LED. Optimization of phosphor layer thickness or volume ratio parameters can im-
prove the light quality of LED packages. In the meantime, optimize the patterned structure can make the space
color uniformity increase more obviously.
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Fig. 1 Influence of phosphor thickness on luminous efficiency
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Fig. 2 Influence of phosphor volume ratio on luminous efficiency
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Fig. 3 Influence of phosphor thickness on distribution of light source color (method 1)
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