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Abstract

High efficiency LED device is being concerned due to its high heat loss, and such heat loss will cause
a shorter lifespan and lower efficiency. Since there is a demand for the materials that can release heat quickly
into the external air, the organic insulating layer was required to be replaced with high thermal conductive
materials such as metal or ceramics. Through anodizing the upper layer of Al, the Breakdown Voltage of
3kV was obtained by using an uniform thickness of 60 um aluminum oxide(Al,O;) and was carried out to
determine the optimum process conditions when thermal cracking does not occur. Two Ni layers were formed
above the layer of Al,O; by sputtering deposition and electroplating process, and saccharin was added for
the purpose of minimizing the remain stress in electroplating process. The results presented that the 3-layer
film including the Ni layer has an adhesive force of 10N and the thermal conductivity for heat dissipation
is achieved by 150W/mK level, and leads to improvement about 7 times or above in thermal conductivity,

as opposed to the organic insulation layer.

Keywords : heat dissipation layer, anodizing aluminum oxide, LED insulation layer, ceramic insulation layer,
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Fig. 1. Schematic diagram of LED package structure.
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Table 1. Sputtering conditions for Ni electrode layer.

Base pressure 3.3x10°° Torr
Working pressure 7.5%x10 Torr
Working gas and flow rate Ar, 70 sccm
Discharge power 3kW
substrate temperature 150-200°C
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Fig. 2. Experimental flow for film making and mea-
surement.
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Fig. 3. Cross-sectional (a X500) and surface (b, X50,000)
SEM image of Al,O; thin film on Al substrate.
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Fig. 4. Thermal shock test for Al,O; layer anodized
with various H,SO, composition and temperature.
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Fig. 5. Breakdown voltage and pore size of Al,O; layer
with various thickness.
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Ni by electro-plating
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Fig. 6. Cross-sectional SEM image of two Ni layers by
sputtering and electroplating on Al,Os.
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Fig. 7. Total stress of Ni electro-plated layer with various
Saccharin concentration.
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