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Abstract ; On the basis of Monte Carlo simulation, the influence of chip types, sizes, spacing, numbers
and layouts on the energy efficiency of a GaN-based Light Emission Diode(ILED) integrated packaging

COB(Chip On Board) device was analyzed. The calculation results show when the chip spacing is less
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than 200 pm while the other parameters are fixed, the face-up chip COB LED has the lowest energy
efficiency, and that of the flip chip COB LED comes second and the vertical chip COB LED provides
the highest energy efficiency. Moreover, each energy efficiency of these three kinds of COB LED de-
vices tends to saturation when the chip spacing is larger than 200 um. The increase of the chip size or
the decrease of the chip amount can improve the energy efficiencies of the face-up COB LED and f{lip
chip COB LED, while the energy efficiency of the vertical chip COB LED keeps almost a constant.
The substrate patterning can improve the energy efficiency of face-up chip COB device with the same
size or layout, however it deteriorates that of the flip chip COB device. It is concluded that the per-
centage of the light emitted from the side surface of the chip and the material-absorption among adja-
cent chips have a decisive influence on the energy efficiency of the three types of COB packaging de-
vices. As for face-up chip COB LED, a diamond-shaped layout of the chips was presented, and the
simulation result shows that the energy efficiency can be increased by 6. 2% as compared with that of
conventional square chip layout.

Key words: Light Emitting Diode (LED) jintegrated package; Chip on Board(COB) ;light extraction ef-

ficiency ; Monte Carlo method
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Tab.1 Parameters of calculation models
Absorption
Thickness Refractive
Material coefficient
/pm index
/pm !
p-GaN 0.2 2.45 0.01
MQW 0. 05 2.54
n-GaN 4 2.42 0.01
Sapphire 100 1.76 0. 000 001
& 2 5X5 LED COB 2R
Resin 1. 54
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Tab. 2 Influence of substrate patterning and surface roughening on COB energy efficiency (%)
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NO NO YES NO YES

Light emitted from side surface 54. 39 47.27 42.47 45.01 11. 42 6.2
Chip distance 10 pm energy efficiency 82 86. 8 94. 2 86. 9 97. 8 98. 8
Chip distance 50 pm energy efficiency 87.74 90. 62 96. 89 91. 38 99.91 99. 98
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