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Abstract

LED package with 4[mm]-height mold was manufactured and the surface temperature was
measured directly using both thermocouple and thermal infrared (IR) camera. FVM simulation was
conducted to estimate the surface temperature of the same LED package under the same condition, by
which the accuracy of the simulation was secured. Then, the effects of the height and thermal
conductivity of the mold on the junction temperature of the LED package were investigated by FVM
simulation. The results showed that the junction temperature decreased by 10[‘C] when the mold
height was 3~5[mml, but the thermal conductivity of the mold didn't affect the junction temperature

significantly.
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Fig. 1. Photography of multi-chip LED package
which consists of (a) epoxy mold (b) LED
chip on MPCB (c) heat sink
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Fig. 2. Schematic drawing of LED package in this

study
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Table 1. General specification of each component
of the LED package

Material| Type Dimension
Mold | Epoxy | Lens O9[mm]
LED chip| GaN | Vertical | 880[m]x880[m]x170(t)[sm]
TIM Ag | Epoxy 10(t)[gm]
©11.4Imm]*870(t)[¢m]
®12[mm]*2.4(t)[mm]
MPCB Al Metal | 25[mm]*25[mm]x1.7(t)[mm]

Substrate | Al:O3 | HTCC
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Table 2. Material properties of the components

Thermal . )

) . Specific heat | Density

Material | conductivity e CD | (e

([W/mKI)

LED chip GaN 130 490 617
TIM Ag epoxy 25 300 24
Substrate AlO3 17 % 36
Electrode Ag 418 230 105
MPCB Al 235 900 21
Mold Si epoxy 0.17 1173 098
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Fig. 5. Photograph of a thermocouple used in this
study
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Fig. 6. IR camera image for the mold surface of
LED package
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Fig. 8. The simulated results of the temperature
variations with the change of the height of
the epoxy mold
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