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We present a method for manufacturing a TIM used for packaging a high-power LED. In this method a mixture of diamond
powder and hydrogen peroxide is used as a filler epoxy. The thermal resistance of the TIM with hydrogen peroxide was improved

by about 30% over the thermal resistance of the TIM without hydrogen peroxide. We demonstrate that as a result the heat
generated from the chip is easily dissipated through the TIM.
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FIG. 1. Schematic of LED Package bonding process.

TABLE 1. Composition of A bulk, A and B

Content of
Diamond powder (wWt%) Content of Content of

Epoxy (wt%) Hardener (wt%)

Content of
H202 (wt%)

250 nm 1um 2um
4 2 1

0% 70 30
10% 63 27
30% 49 21

0 50 % 35 15
10% 0% 70 30
10% 10% 63 27
B 30% 30% 49 21
50% 50 % 35 15

olo|o

A bulk and
A

TABLE 2. Arrange table of Thermal conductivity and Thermal
resistivity

Content of Diamond (wt%) Thermal Conductivity (W/m-K) Thermal istivity (m-K/W)
0 0.6701 3.787405
10 0.187 1.056924
30 0.0258 0.145822
50 0.0157 0.088736

Alat]50 wt% digmond |
| T B 4t 10 wt% diamond
104 Blat{30 wt% diamond

0 5 10 15 20 25
Ry (K/W)

FIG. 2. Typical results of the structure function, which is measured
by Thermal Resistance Structure Analyzer (T3-ster).
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FIG. 3. Thermal resistance of the TIM by content of diamond
powder and experimental methods.
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FIG. 4. SEM micrographs of cross section of TIM. (a) without
HzOz, (b) Wlth HzOz.
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