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Abstract: An optical model is proposed in the white LED using phosphor and LED chip. In this paper a
new model that describes the absorption rate and quantum efficiency with increasing the mixing ratio of
phosphor in silicone, and the allotment of the phosphor absorption optical power in the several phosphor

mixing in the silicone. Single phosphor in silicone from the optical measurement data before and after
molding, the solution to get the blue optical power and the phosphor emission optical power is proposed.
By these solution the absorption rate and the quantum efficiency was obtained. The model with single

phosphor mixing in the silicone the validity was confirmed.
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Fig. 2. 1-D modeling of 1 phosphor in silicone.
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Fig. 1. Schematics of the flat molded LED.
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Fig. 6. Optical path in hemispherical mold LED.
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Fig. 7. Differential analysis of optical action in
hemispherical mold LED.
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Table 1. Characterisitcs of white LED using 1 phosphor.

1e

Phosphor wight ratio 7 1% 5% 10%  156%
CIE I 0.155 0.153 0.155  0.153
CIE 1y 0.023 0.025 0.023 0.025
Optical Power[W] 0.346  0.338 0.351 0.339
Blue Optical Flux[lm] ~ 10.63  10.41 10.73  10.39
Chip Peak
Char. | Wavelonnny 4464 4465 463 4464
Dominant
Wavelengthlnm] 4524 4525 4522 4524
Voltagel V] 3.551 34 3587 3.397
CIE T 0.208 0.343 0.458  0.508
CIE [ 0.083 0.233 0.353 0.399
Optical Power[W] 0.316 026 0222 0.192
Optical Flux[Im] 33.02 645 741 6884
i Peak
M
Clli(;g Wavelengthlnm] 4465 4468 5935 594.1
Dominant
Wavelengthlnm] 4269 5495 598.8 590
CCTIK] 0 3846 2255 2069
Voltagel V] 3378 339 3407 3.414
CRI 0 63.02 49.14  45.03
Table 2. Measured absorption coefficient, quantum
efficiency, extracted model parameters.
Phosphor wight ratio 7 1% 5% 10% 15%
Absorption Coefficient ¢ g 1772 1277 1180 983
Quantum Efficiency 7,5 0.897 0.885 0.784 0.719
T 0.541
Yr 0.446
A B 454.7
A K 603
Quantum Nax (0 ) 0.911
Efficiency a?(’ 0.0074
a(0) 2730
Absorption
Coefficient 6 K 0.0012
v 0.3
s9) [ 2004 7159 SJeish 48R ghe e
3} 2,

dy = 4g/cm3, dg= 1.029/cm3,
Dy =15um, t=0.07cm
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Table 3. Major characteristics data and difference from
[Table 2.

Phosphor weight ratio 7 1% 5% 10% 15%
Pop 0.2522  0.0978  0.0404  0.0173
Pyp 79976 31005  1.2813  0.5484
Pox 0.0643 0.1566  0.1868  0.1733
Dy 2519 61336 7316  67.856

P, 0.3166 02544  0.2272  0.1906
Dy 33188 64437 74441 68404
APy/P, -0.2% 2.0% -2.2% 0.7%
AD /Dy, -0.5% 0.1% -0.5% 0.6%
Ax/x -0.7%  -4.5% 3.0% 3.1%
Ay/y 0.2% -6.5% 3.5% 1.4%
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