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Thermal Analysis of Single-Chip High Power LED and the Heat Sink Design

Hu Liangliang, Zhou Huiwen, Feng Bo
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Abstract: By means of heat analysis software ICEPAK, simulates the performance of single-chip high power LED

light radiator and obtains the temperature distribution. Proposes three kinds of optimization design method for radiator

cooling and discusses the impacts of the methods on the LED heat dissipation. The simulation results show that the LED

cooling performance can be effectively improved by the appropriate optimization design.
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Fig. 1 The diagram of single-chip LED radiator model
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Table 1 Radiator structure size mm
AR 25 RF
R A 1) 5
N =0% 30
R F 5 g 1
D% AR JEE B 1

TE ICEPA i B i A 554

1) RIZELED BB 1 W, AR
H20%, WAHRINF 0.8 w, HIt, 7EICEPAK K
R source FY total heat EEH 0.8 Wo

2 ) B ER AN R I AR XTI, X &R
B 10 W/(m* °C), BRI N 25 C.

3) WEAMEFHRRBILE 2.
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Table 2 Thermal parameters of element materials

JC SRR (W (m - CT))
s 125.6
PCB 178.0
2 238.0
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Fig. 2 Radiator temperature contours
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Fig. 3 The malel diageam after flat heat pipe installation
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Fig. 4 The temperature distribution after heat pipe installation
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Fig. 5 The relation curve of fan mass flow-chip
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Table 3 The thermal conductivity of different materials

#1 K A (W (m - Ty
Al5083 117
Al6061 167
Al16063 209
4li 47 240
K 320
| 401
i 427
2 ) 480
HCEAES BT O G5 IR a2 dn il 6 B o
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L
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Fig. 6 The relation curve of heat sink material thermal

conductivity-chip junction temperature
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