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Abstract: Thermal characteristics of 20 W LED module on light thermal conductive plastic (TCP) heat sink were
investigated in comparison with that on aluminum die casting alloy (ADC-12). Thermal simulations of the heat
sinks were conducted by using flow simulation of SolidWorks with the following input parameters: density is 1.70
and 2.82 kg/m’, thermal conductivity is 20 and 92 W/(m'K) for TCP and ADC-12, respectively. The simulated and
measured temperatures of the LED modules on TCP heat sink were consistent with its measured temperature, which
was 3C higher that on ADC-12. The fabricated LED module on TCP heat sink with a weight of 120.5 g was
30% lighter in weight than that of the ADC-12 reference with 171.0 g.
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Fig. 1. 2D drawing of heat sink.
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Fig. 2. 3D drawing of 20 W LED module.
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Fig. 4. Salt corrosion testing of heat sink.
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Fig. 5. Thermographic images of thermal simulations of LED
modules based on (a) TCP and (b) ADC-12 heat sinks.
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Table 3. Simulation results of LED modules based on TCP

and ADC-12 heat sinks.

Minimum Average Maximum
o [C] [C] [C]
TCP ADC-12 TCP ADC-12 TCP ADC-12
Heat sink 42.63 46.18 4924 4816 52.60 49.13
PCB-Al 5346 49.52 5505 5207 56.54 53.26
PCB-Cu 53.67 50.59 55.07 52.09 56.77 53.48
LED
5540 5257 5580 5498 5991  56.63
PKG
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(b) LED module based on ADC-12 heat sink.

Fig. 6. Thermographic images of 6 points thermal simulations
of LED modules based on (a) TCP and (b) ADC-12 heat
sinks.
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Fig. 7. Measured temperatures at 6 points of fabricated LED
modules based on (a) TCP and (b) ADC-12 heat sinks.

Table 4. Temperatures at 6 points of the simulated and
fabricated LED modules based on (a) TCP and (b) ADC-12 heat

sinks. (Ts: simulated temperature, Tm: measured temperature)
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No. Ts Tm  Ts-Tm Ts Tm Ts-Tm (b) LED module based on ADC-12 heat sink.
€1 (€] [ [€] [€] [C]
CHOLD 57.05 5670 035 5294 5450 1.56 Fig. 8. Real pictures of fabricated LED modules based on (a)
CHO2 5529 5550 021 51.80 52.80 1.00 TCP and (b) ADC-12 heat sinks.
CHO3 5227 5490 263 49.07 50.60 1.53
CHO04 5149 51.10 039 4858 50.70 2.12 ot mehad mapotss
CHO5 4721 4690 031 4786 50.70 2.84 o T T M
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Fig. 10. Salt corrosion test results of (a) TCP and (b) ADC-12
heat sinks.
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