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Abstract

In this research, a 6W white LED package with a Glass Remote Phosphor was developed to improve
the life of an LED package. The Glass Remote Phosphor was fabricated by the Phosphor in Glass

(PiG) method, wherein phosphor YAG:Ce was mixed

with glass frit and then heat treated. A paste

with 75wt.% of a phosphor substance and 25wt.%6 glass frit was coated on a glass substrate two times

using the screen—printing technique and heat-treated at 800C ; this structure gave a luminous efficacy
of 136.1lm/W, color rendering index of 74Ra, and color temperature of 5342K, thus satisfying the
requirements as a light source for lighting. Moreover, an IES LM-8) accelerated life test was
conducted on the same LED package for 6,000h in order to estimate the L70 lifetime based on IES

TM-21. The results showed guaranteed lifetimes of 21
%BTC.

3,000h at 55C, 245,000h at 8C, and 209,000h at
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Fig. 1. Structure of Glass Remote Phosphor LED
Package
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Fig. 2. Microstructure of paste according to
heat-treatment temperature
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Table 1. Characteristics of LED package according
to heat-treatment temperature and
number of coating

Chromaticity | Total

Sample | Coordinates | fyx

(Im)

CCT | CRI | Efficacy
K) | (Ra) | (Im/W)

X y

600C
2 layer of | 0381 | 0451 | 899.1 | 4,433 | 67 142.7
Coating

600C
3 layer of | 0427 | 0513 | 8780 - 3H 1394
Coating

700C
2 layer of | 0378 | 0446 | 806.2 | 4,426 | 68 1280
Coating

700C
3 layer of | 0418 | 0501 | 8837 - 3 140.3
Coating

800C
2 layer of | 0389 | 0463 | 896.0 | 4,468 | 68 1422
Coating

800C
3 layer of | 0405 | 0480 | 869.3 - 36 1380
Coating
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Table 2. Characteristics of LED Package
according to Phosphor contents
Chromaticity | Total
. CCT | CRI | Efficacy
Sampl Coordinates | Fy
ampe "R | R | (mw)
T5wt.%

2 layer of | 0337 | 0.380 | &76 | 5342 | 74 136.1
Coating

B0wt.%
2 layer of | 0389 | 0463 | 896.0 | 4468 | 68 1422
Coating

85wt.%
1 layer of | 0315 | 0.343 | 8276 | 6280 | 78 1314
Coating
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