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Abstract The lighting advantages become more and more obvious for the white high power light emitting diode
(HP-LED) as the next generation lighting source. But the light decay mechanism is complicated because of the
compositions of the LED chip, YAG phosphor and even the thermal management of packaging. In order to investigate
the light decay mechanism of the white HP-LED, the effects of temperature on the silicone-gel with phosphor, YAG
phosphor particles and the silicone-gel are studied, respectively. The optical properties of the blue LED chip are kept
in steady state by the HP-LED substrate temperature controlling. The silicone-gel with phosphor., YAG phosphor
particles and the silicone-gel is heated by a heating source respectively. The tested results show that the optical
radiant power decreases as an exponential relation with the temperature increasing from 27 C to 220 C. The
thermal properties of the phosphor layer coated on the HP-LED are studied. Results show that the phosphor layer
coating can affect the radiant power and the pn junction temperature of the HP-LED. The above results show that the
white HP-LED is a heat source interacted both with the LED chip and the YAG phosphor particles.
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Fig. 1 (a) Silicone-gel with phosphor test; (b) phosphor particle test; (c¢) silicone-gel test; (d) temperature test of
LED device with YAG phosphor
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Table 1 Thermal and optical performances of HP-LED with different phosphor concentration ratios

Phosphor concentration

ratio w,/ % Radiant power P /mW

radiant power P /mW

Relatively reduced pn junction temperature ¢ /C

0 327.8
5 268. 22
12 214.38
20 202. 46

0 66.73
59.58 68.79
113.42 74.67
125. 34 78.41

F 2 OR[FETEH R E R R LED #4546 APk fe
Table 2 Thermal and optical performances of HP-LED with different phosphor volumes

Normalized thickness of silica-gel with 20% phosphor

Radiant power P /mW

pn junction temperature ¢ / C

0.47

0.62

0.381
1

242.74 75.79
216. 64 77.38
208. 48 78.78
201. 65 79. 35
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