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Abstract White light emitting diodes (LED) are packaged based on blue LED dies surrounded by two different
phosphors that emit red and green light respectively. First, the ratio of two phosphors maintains invariable. color

rendering index achieves the maximal value in some color temperature, when it increases from 2700 K to 13000 K by

degrees. Then, the ratio of two phosphors is changed gradually, by repeating above test, it is found that the color
temperature corresponding to the maximal color rendering index is different at different phosphors ratio. The
experimental results indicate that color rendering index can reach above 90 in any color temperature region from 2700
to 13000 K by matching the ratio of red, green phosphors and silica gel. Especially, color rendering index can achieve
about 96 in the color temperature below 4000 K. Therefore, the maximal color rendering index in any color
temperature can be obtained by the choice and match between blue LED dies, excitating and emitting wavelength,
and the scale between them.
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Table 1 Main specifications of two phosphors

Phosphor name  Excitating wavelength /nm  Emitting wavelength /nm Particle diameter /pm Type
P1 445~450 516~525 5 YAG:Ce®"
P2 420~550 651 5 CaS:Eu’"
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Table 2 Specifications of different T, white LED invariable with proportion of two phosphors

Number T./K R, Luminous efficacy /(Lm/W) MResin # Mp1 * Mp; (Mass ratio)
1 5524 88.9 34.6 0. 3400:0. 0850:0. 0160
2 6118 91.5 33.8 0.4000:0.0850:0. 0160
3 7258 91.9 34.6 0.4000:0.0850:0. 0160
4 9538 90. 4 33.7 0.4000:0. 0850:0. 0160
5 12260 88. 8 32.0 0.4600:0.0850:0. 0160
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Table 3 Maximal Ra value for differnet T.

Number Phosphor ratio (mp; : mp; ) T./K Maximal Ra Luminous efficacy /(Lm/W)
1 0.130:0. 045 2670 96. 2 13.5
2 0.110:0. 040 2952 97.0 17.1
3 0.110:0.038 4189 97. 4 23.0
4 0.085:0.016 5040 92.5 26.2
5 0.085:0.015 6378 92.7 27.3
6 0.070:0.011 10460 91.8 30.7
7 0.070:0.010 13650 91.0 28.6
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