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Abstract: In this

paper, thermal analysis of heatsink for 30 W class Chip-on-Board (COB) LED light

source is performed by using SolidWorks Flow Simulation package. In order to increase the convection
heat transfer, number of fin and shape of the heatsink is optimized. Furthermore, a copper spread is
applied between the COB LED light source and the heatsink to mitigate the heat concentration on the
heatsink. With the copper spread, the junction temperature between the COB LED light source and the
heatsink is 5097, which is 54C lower than the heatsink without the copper spread. Due to the
improvement of the junction temperature, the light output is improved by 58% when the LED light
source is stabilized. The temperature difference between the simulation and measured result of the
heatsink with the copper spread is within 2°C, which verifies the validity of the thermal design method

using a simulation package.

Keywords: COB, Thermal design, Copper spreader, Heatsink

1. M B

2 LEDZ3 %52 A AY, 188 AFLE 7|E
HAE FPSHG oz Aol $5T BT oy
g e 259 72 9 € A WFEE /AL A
e ZAH d&o 71 2954 A LED =852
2 gA=n e FAG [1,2). AT 7€ AF

a. Corresponding author: parkdh@wku.ac.kr

Copyright ©2013 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution ial License (http:/creati g/li /bry-ne/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

o Hd zmrlelw HP & Aol wEk A 25 ©
o], &L A L F¥ @Fo] AdHE FAH
FAA= A [3-5]. LED AE 2% ool wWE 23
BAE 237 9938 SMD (surface mount device)
714 7)€l ALHJY. FAT nEH ZHFY
AHgoz Q3] oFe HL ofdo] st TEE AHE
o] S A A=$ A9 EAFPol TAH
o] W] FAo] A3Hx on SMDHA7IA S F3
& A9 SZdd ¥ A9 ZAR Hisr 283
Hct ol g EAE 2371 913 COB (chip on
board) 713 7l&o] ML=t A nEY n3
% LEDEE&< COBIHS #H7|A7t FF2 o532
glod gAY WA ZA2E Hidse $ITRE



712 A 283 =2, 4267 A2Z pp. 158-163, 2013 2% A ¥4 F 159

dZdso] o] € AL 2% o 7Hde]l rHsdty
& wool w2}t I Bge A7 Ee] HEH
A 6. 22t 22 AA| e ne:d P& IH
gat7] dEol 71E RS AHEE WELS FAH
Aorn] FFd dol SHHE %oz Ad FIAG
R F EYH 29 Al Ha U [7]. HEHA
i Ay AF2E Y 2= A4E s $dng
st B4 = dig AT [8], Yzde A8 E
F& A4S T3l #S Wt Bz G5 daaA
T AT (9], AT S| EFZE AR WETE
& A7t LEDJZ 9| A=g g & a7 [10]
7t AR ot 71E SMDEN] #H71X& A& 4w
Qo] @ A7 st COBERYe #71A71 A
8 UERd #F A7 i d4Aoldh =% COB
#H71AE 2L BAHNA gL do| B gl ¥
Ad €& aFHoz HEse F27F a3
meia 2 =golAE 30 W& COB LED#Z e 3
3 BB A Fo A 222 1A ¥
F& AAlstd = df 54 £4¢ T3 s
olFiz At EF WARe T4 FEo dol &3
T d4e Vi) 98 4 A=g e AT T
g e dAs Y 2EE #Fisax
Aztel HEBe] 54 HhE B Y 2x9 #&e
TRBAE M8t 4 2&& MYstust s}k

2. &Y Y
2.1 COBI7|X] ¥ Wil &A

=2dAE 29 1a)9k 2] CITILEDY 32 V,
09 AE AME38t:= 30 WH COBH 7)1 A1 & AHg354ct
29 1b)e X-rayE B HA7A FFEE 042 W
o] 12748 6¥AZ F 7270 €| +=xeo|d. PCB
(printed circuit board)e] Z7]E 7}2 28 mm, A2
28 mm, F7] 14 mm= %2 WH oFe o
2 doj g EAHe] gt
% 2= COBH7]A9) #He| 9% 2 Ao wis}
o @& 47}x] HERE BFd Wdn HAE 9
5t} SolidWorks 3D B2 T2 388 AR5 7}
£ 120 mm, A2 120 mm, %°] 62 mm, #le]x 57|
7 mm, ¥ 57 28 mmt FY3A HL3H HA
¥ A 2L 1 729 349 Wl wel e}
4 54 nesiaoh

Fig. 1. The shape and structure of the COB package. (a)
visual picture, (b) X-ray.

Fig. 2. The schematic of the four different types of heat
sink. (a) Type A, (b) Type B, (¢) Type C, (d) Type D.

Fig. 3. Applied to copper spreader in heatsink.
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Table 1. Applied to properties in simulation.

Conductivity  Density  Specific Heat
[W/mK] [kg/m’] [J/kgC]
Sapphire 231 3,980 761
Copper 401 8933 385
Dielectric 0.3 1,900 1,150
Encap 05 1,200 2,100
Al-6061 193 2,700 900
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Fig. 4. Produced heat sink and temperature measuring
points.
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Table 2. Simulation temperatures of the four different
types of heat sink.

Type Temperature [TC]
A 58.6
B 61.8
C 68.0
D 62.9
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Fig. 5. Temperature contour of the four different types
of heat sink. (a) Type A, (b) Type B, (c) Type C, (d)
Type D.
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Fig. 6. Temperature distribution the according to presence
or none of A-type in copper spreader. (a) without copper,
(b) with the copper.
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Fig. 7. Temperature characteristics with respect to the
relative distance from the center of the heat sink.
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Fig. 8. Temperature and lumen maintenance factor with
respect to time of the heat sink without the copper spreader.
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Fig. 9. Temperature and lumen maintenance factor with
respect to time of the heat sink with the copper spreader.
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Fig. 10. Voltage and junction temperature characteristics
when without attached copper spreader.
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