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Thermal Characteristics of Designed Heat Sink for 13.5W COB LED Down Light
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ABSTRACT

The high power COB(Chip on Board) LED, densely arranged chips on a board, are increasing to resolve heat problems in LED
that has luminous semiconductor chips as main materials. In case of high-power COB LED, protection against heat is necessary due
to the power consumption is high. Also if the temperature of device increases, the optical emission becomes less efficient and the
life rapidly reduces due to thermal stress. This study packaged 13.5W COB LED and heat sink with difference form and produced
13.5W COB LED down-light heat sink by analyzing the thermal modes with Solidworks Flow Simulation. And finally it analyzed
and evaluated the thermal modes using contacting and non-contacting thermometers.
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Table 1. Design specifications of heat sink
convective simulation
Parameter Value
Heat sink shape Four types
Virtual space 1mm?
Internal pressure latm
Internal temperature 25T
Mesh More than 1,000,000

135Wa9 wedsd $s
Hg A& 70m & =3
Aol AAE A 17 29 Zo] Wwdw A7) HlE
¢k Fin 77 2m& 93¢ 214& Fostdon, wo]
2 o] Tmn, Fin Zo] = |
247y v 7] HEds 19 249
a3 29 2™ 2(h)= Fine 4

i nl[o
=
o
o
ne
r&i



714 135W COB LED th-2to|E Wi at 34 Ao e

iieA
Jm
ox
A
1%

Fin& $#4°2 A4 COB LEDS welsh Aol ()9 (rr 32C 9 548 narh
Fo 3

A dol Fin Wako s AAEE dAAson, 1
g 2h)= FHoR wAEE Fin 5SS dusie 06 Max Temperature (Fuid){Solid) 1
i3 E5.00
3719 sF0] 1 ARREL Eglel 4 55 £ 2 ww
AEE Atk 237 209 11 20de € $-EY §f§j£
£ Azsie] e LR FHolA $= sfux= 2 B
. - = 10,00
3] = Tteratiorss [ ] L
e Wt Ve Arged Vi Moo Vi Maen Vel Prgness
M Bepe P | [C) RO EW (1] 1] s
M Bemprnn Gl 1 ) R B 2N 2% "

(@) A type heat sink

Gl Max Temperature (Pluid){Solid) 1

]
-E- 0,00
5, 00
g 0,00
5. 00
i 40.00
35,00
% 30,00
B e E 1 150 00 =
L ____ Twratons[] e
2] I Vs g Vil Mo Vel Maem Vil Pl
: . SSMu T Pl | ] £ 23 T 7] '
(a) A type heat sink  (b) B type heat sink b T G ] BE 2% gL T’ T

(b) B type heat sink

. GG Max Temperature (Fukd)(Solid) 1
g:' el )
= .
T so.00
L. 45.00

L]
r 1 35.00
HL.CED
B
.
b

= [T T 00 =

Terations [ ] [
W ke ewagel Vol b Ve Masows Vil Pugen
M e Pl | ) R WH E T an 1
(c) C type heat sink (d) D type heat sink [T e T T T a o s
a2l o sAlo| CFE o] 74K HAEEE (c) C type heat sink

Fig. 2 The heat sink of different shapes s Mo T (Fuld)(Solid) 1

Ew:m
a9 32 1¥ 19 (b), 135WH COB LED 37, EEE
g a9 29 414 BB @b ATAA g:z;x
Flow Simulation® ¥ ® COBel wX% dlff 4% gi:ﬁ
LRSS vebich 2 ABalolae of 000 by ETTe BT e T
Iterations
TEHRen, 18 3@ WEHe] Ag, AA Al 1Y ey W Mm::u M Vi Masisn it P
P I T a ag 1
g Aslats 274 Fin & 2do® 227} kA GMn g S0 | ] 20 BN uE CH] 03
UrA Sata Fgdoz o SA@AA o] WA, 7 (d) D type heat sink

a8 3 gAMof mE ¥ fsHst
Fig. 3 Heat flow by different shape

S5
1o, 3
o,
o
o5l
M

o #Ha %E% 62.39°C°]‘Ri‘3}. a9 3(



JKIECS, vol. 9, no. 5, 561-566, 2014

dag 4FvlE WAl Fojgel o8y Wi Hu
X 6150CE vehhglin Add3t 135WH COB
LED®] #Z#e] wdae &Fv)y dolx 7% A&

31 FEH L2AE AT AT 4

SimulationS 3t 4 A¥dE EUZ 7
d 5 22 a9 203N R 4FFE AA9
15 70me] WEAES ARGt H LED AR9
135WH COB LEDS} ©f w2 o ks 9t W
A9 =(Thermal pad)E #Al2td =1 7
7 22ks H717 stk wE 29E A
ate 19 49} 2ol 1m' A7|9 TS
HFEE 25T fFAshal 2 Kol 37]%
A3HATE Kelthley 2430 AHE  AR&3l 37V,
360mA2] oF 135W=2 A¢s Ql7tste] MEZoA o

Y 94 54 2,

N
o

Fig. 4 Heat measurement for heat sink using
thermocouple.
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(a) 135W COB LED and lower part of heat sink

(b) 13.5W COB LED and core temperature
characteristics of heat sink.

(c) 135W COB LED and thermal agglomeration
analysis of the heat sink.
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(d) The graph of thermal characterization.
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Fig. 7 Characterization of heat distribution with
distance through thermal imaging camera

B =52 135WH COB LED t}eglo]lE w9 st
FAAA wE dE 54 #4371 $8) Solid-
works Z2I13& AL&3e] 135W COB LEDS} 47}
A Aol 2 wdds dAS9eH, Flow
Simulationa FalA HAe wEde £x EAS

8L 135W+H COB LEDS} ¥4
a+& 11]750}‘11 H4E52 L&A HFH 2EAE
A e R 0} 1ﬁr

rir
o
o
NS
e
ol
e
)
=
S
ol
Ml
r}o e
S
o
e}
—
0
@
L

N
olo

2o g
o
B
o,

o

Al Kelthley 24308 *

A3 135W+ COB LEDQ‘r “J
= W# 573C, HEH Y
545C, vld g} ¢k & ¥

U
. 2

to
B
1N

et o o gy o
b FQL‘ o)

ox
)
e
o 10
N H
=
2
Y
1> o
Mo m
b

E@] EH/H
LIOM d

HO
135 TSL COB LED 13‘r—rﬁ‘r°]E°ﬂ A

“dAe =
2 =52 20139 fatistwe| wH|X|gof 2|5l
THE,

References

[1] Y. Cho and S. Ma, “Heat dissipation of
high-power multichip LED lighting,” in
KSMTE Autumn Conference, Nov. 2011, pp.
120.

[2] H-Y. Shin, “Characteristics of LED Signal
Lamp Driving by SMPS for Large-scale Traffic

565



JKIECS, vol. 9, no. 5, 561-566, 2014

Signal,” ]. of the Korea Institute of Electronic
Communication Sciences, vol. 6, no. 5, 2011, pp.
643-648.

[3] B. Jeong and H. Jeong, “LED Lighting
Technology Status and Prospects,” The Korean
Institute of Illuminating and Electrical Installation
Engineers, vol. 20, no. 1, 2006. pp. 31-37.

[4] S. Nakamura, T. Mukai, and M. Senoh, “Can-
dela class high-brightness InGaN/AlGaN dou-
ble heterostructure blue light emitting dio-
des,” Applied Physics Letter, vol. 64, no. 13,
Mar. 1994, pp. 1687-1689.

[5] J-K. Song, ].-S. Park, and B.-W. Yoon, “Design
and Implementation of Transformerless 40W
LED Light Driver Circuitfor Ships,” ]. of the
Korea  Institute of  Electronic ~ Commmunication
Sciences, vol. 7, no. 3, 2012, pp. 485-490.

[6] S. Yu, K Lee, and S. Yook, “Natural Con-
vection around Radial Heat Sink,” International
Journal of Heat and Mass Transfer, vol. 53, no.
13-14, June 2009, pp. 2935-2938.

[7] S-M. Kim, “A MAC Protocol for LED visible

light communications with beamforming,” J. of

the Korea Institute of Electronic Communication
Sciences, vol. 6, no. 3, 2012, pp. 425-432.

MR 274

2 E(Jae-Hyun Kwon)

20121 LFostw A REAEE)
I+ =4 &3
20141 e HiE AR

A A A A D

=

A 3L
o 71

566

HEZ{Z=(Keon-Jun Park)

20104 S=ddiskar okl 2r)ests) 2@Eih
201081 ~2012'd  Sdsdefstal o3l POST-BK21
Post-Doc

20128 ~& A g A A2 AFay

A@EAh
19931 <depujel PG (3
REESR)

| A N
20004 A BEevl FR SR (T
2003 ~ A Lt n A REATET
20061 ~2012d -2} POST-BK21 ARgdst#

20121 ~& A LED Q13 ofAd A ehah (3l &
201291 ~ A LB ITBTAS BSAE A
¥ TAEof ¢ TMAFEAIA2E, AHAFA]

“

22K Geun-Chang Hoang)

19811 el star &2l st &4

GED)

! 1985'd Write State Univ, OH ST

o [ET TR

1989 Texas Christian Univ, Fort Worth, TX

TCU dstel Eejets} 29 (o] bl

19891 ~1990 TCU, &2]3}} Post-Doc

1992 Wgehsta Eelshat we

199511 ~ &2 gh=r AFAlast shs] AlolAt

20051 ~&A detar vkeA] vjaZdo)sl} wg

2012 99 ~AFe AL A3} At

¥ Aok : Sol-Gel Processing, Raman Spectro-
scopy, o-8-&2]¢, A7





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


