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(Analysis of Thermal Properties in LED Package by Via hole of FR4 PCB)
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Abstract

The efficiency of LED package is increasing by applying the high power, and a existing lighting is
changing as the LED lighting. However, many problems have appeared by heat. Therefore, in order to
solve thermal problems, LED lighting is designing in several ways, but the advantages of LED lighting
is fading due to increase the prices and volumes.

In this study, we try to improve the thermal performance by formation of via holes. The junction
temperature and thermal resistance in the FR4-PCB with via-holes of 0.6lmm] was excellent in
experiment and FR4-PCB with Via-holes of 0.6lmm] was excellent in simulation without solder.
Further, the thermal resistance and the optical properties can be improved through a formation of
via—holes.
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Table 1. Construction and material of PCB

T Via 74 T ® Via 74
Sample 1 | 0.3[mml], 12 | Sample 7 | 0.6[mm], 18
Sample 2 | 0.3[mml], 24 | Sample 8 | 0.6[mm], 24
Sample 3 | 0.3[mml], 36 Sample 9 0.9[mm], 4
Sample 4 | 0.3[mml, 48 | Sample 10 | 0.9[mml], 8
Sample 5 | 0.6[mm], 6 | Sample 11 | 0.9[mm], 12
Sample 6 | 0.6[mml, 12 | Sample 12 | 0.9[mm], 16
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Table 2. Thermal conductivities of FR4 PCB
layers
Th 1
. Thickness ern.la.
Layer/Material (um) conductivity
m
! (W/m-K)
SnAgCu solder 5 58
Top layer copper 70 398
FR-4 1500 0.2
Bottom layer copper 70 398
ENIG 35 58
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Table 3. Thermal conductivities of Metal PCB
layers
Thermal
Thick
Layer/Material EC n)ess conductivity
m
! (W/m-K)
SnAgCu solder 75 58
Top layer copper 70 398
PCB dielectric 100 2.2
Al plate 1500 150
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Table 4. Junction temperature by via hole

Via-hole | Via-hole } 5
A A = [mm] | AZ=[EA] A3 SE[TC]
Metal x X 65.7180
FR4 x X 74.5018
FR4 6 70.1056
FR4 12 67.9380
FR4 0.3[mm] 24 66.8102
FR4 36 65.2971
FR4 48 64.6516
FR4 3 68.9240
FR4 6 67.6260
FR4 0.6[mm] 12 66.5880
FR4 18 65.8111
FR4 24 65.1973
FR4 2 69.6594
FR4 4 68.8271
FR4 0.9[mm] 8 67.5805
FR4 12 66.7683
FR4 16 65.9945
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