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Silicone—Reflector)
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Abstract

We developed high-efficient 6W-LED package with simple structure by applying Heat Slug and
silicone-reflector. LED package was manufactured in 85x85mm sized multi—chip structure having
thickness of 500um achieved by bonding silicon-reflector with prepreg on top of the plate after
implementing the reflector placed on copper substrate Half Etching by thickness of 200um The
luminous flux, luminous efficacy, correlated color temperature, color rendering index and thermal
resistance of developed LED was evaluated, and it verified the application of products by applying it to
120W-LED road luminaires through simulation. The luminous efficacy of LED package reached over
130ImyW, and it is possible to be manufactured into 120W-LED road luminaires using 18 packages. In
addition, the simulation results showed average of horizontal illuminance and overall illuminance

uniformity that is suitable for three-lane road.
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Fig. 1. SMD LED Package Structure
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Fig. 2. LED Package Structure for applying
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Table 1. Blue LED Chip Specification

Condition | Min | Max
Dominant Wavelength nm | If=120mA | 440 | 470

Forward Voltage V If=120mA | 2.9 3.3
Radiometric Power mW | If=120mA | 130 | 170

Parameter
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Fig. 3. LED Package Schematic for applying
Silicone—reflector
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Table 2. Measurement Result of LED Package

T p1 p2 P3 P4 P5
A5 [mA] 283 288 288 283 288
At [V] 20.2 20.2 210 209 203
A8 (W] 5.8 58 6.0 6.0 6.0
%4 [Im] 712 773 793 792 794

5% (Im/W] | 1331 | 1333 | 1322 | 1320 | 1323
CCT [K] 5528 | 9573 | 5598 | 5548 | 5479
CRI [Ral 74 74 74 iz 74

AT [K/W] | 274 2.80 2.16 2.90 2.60

570e] Algel g 77t S4ANE % 20 e}
WoTh AP 58-6Woln, olu] BEE T2~
MmO HAFE ITMW /3% wus

| 528

4920, 8 29 5 34 Aol A R0
24792 260~290K/W S35 lck 954 ¢ o
le) ]

=

5S4 SHolA 7IE A7 E A 7 s LR
LED #7|#] 24 7}25 717l 48 7Fs e Feo=
379k
T3 Ster Master.cumulative structure function(s)
— F-€hl
10000 P2-Ch.2
——P3-Ch3
—— P4-Ch 4
ol ——P5-Chs
g
E 1
3
0.01 ﬁ
le-4:

0 05 1 15 2 25 3
Rth [K/W]

72l 5. LED T)7|X| gxst =Xz o}
Fig. 5. Measurement Result of Thermal Resistance



A gZUEE A8s 188 159 LED 714 A

3. LED JI=2T717 HNXH
3.1 LED 2= &3 % a=%H

AAl it LED7F=S57]7Re 49 1WwH9
LEDH 7|25 AH8-3h A= At Al el 71 @l
=25 238t 7175 ARkt stk AEEe]
LED#H 7|4 & AH&stod 7t=57]7mllA a7-sh= il
BAAE SleiM= PCBe] =717 A4, PCB 7]
of w2 WAAA Al F-Aloll thal AgHA o]ch, uheha
A 2 ZAHE 483 6WH LED #7141 & o] &
sto] 120Wd LED 7F25 7|78 A=sho=n Al
2ol sl Assteh

AEA Lol AFEE 7= 7 120W 5o2 &

A3} stles WdH AV ST Bl
2 AAFsn e AAs 1" 69k 2ol
242x140mm =712] PCBell & 18711¢] LED #7]A]&
824 e E = wdslith AFEE WA= 15mm 2
719] Single cavity T-%% LED 7}2%57] el &

71& 3t ¥ (Asymmetric) 2] WIE<(Bat-wing) Bl
S TFEE T AEF A Zete] 7| Sl et
At

o JYL

(a) LED Module (b) Lens Assembly

(C) LED road luminaires

02l 6. A2|2 2|E2E LEDIF|XIE M8t 120Wa2
712571+
Fig. 6. 120W road luminaires for applying
Silicone-reflector LED Package

3.2 LED JI2T 7|7 AIEZ ol B}

A2 fEF9E LED #7177} 489 120Ww 7}
25717 AZEE 3 KS C 7663(LED 7125 2 B
71T AEste] WKekItHE] wiEEd
FoatAd 2 AlEY ol AZE O (Relux) S ©|
&3to] 5717 FEE, B eHRs B FHEETA
=

7

3% 39 Zou[10], =2x7]
¥ 3 WAE B AA )
Al

el 3= w4 2, 2

gm o1o] 28m (0% HAHNSS

WS A A AREAE BAAT26AE 9
74slom, LED 7b57] 7 #E&-L 1028im/ W
ZA4HQT Bl A} BitwAEEE 241,
THEEFAEE 0422 KSxTol 437 gl

A,

ko1 o) NeN
E!E

N

EH

3 AlZEolM =A
Table 3. Condition of the Simulation

EREEXEEH M3
] R3
Az =] (h) 38.0m
=W 7e wh H.7]
g (u) 2.0m
AT (6) 5°
5717 24 (a) 28.0m
E2Z(h) 3%41(10.5m)
Heg 0.75
T
(@ N
. i il I
L g .
b

Journal of KIEE, Vol.27, No.9, September 2013



4. 82 E

WS 93 Heat Slugel 22| 2|Z29HE 4&
sto] kel o] 6WHe 18-S LED W7|A &
N8k LED #1714+ 85x85mm 719] HE R
TF2Z g2 713 $19] 21ZE9E F-$I%t Half Etching
sto] 200umE A 5 AT HEYEE 7]l
zlze oz JFA7E BHo R 500m FAZ Al
zhatoiet. JikE LED #71#]¢] 3<%, Fa8, H<d
AR, AL, EAES FrkeF o, 120W
w9 LED 7}=2%5 717l A-83to] ujd AlE#olds
&3l AFA Gl dsixE HEsksith LED 714
= 130my/W ool Faes dddlon, 18719 df
71A& AH&ste] 120W=9] LED 7F2%5 717 A=)
7Fes) =3 Al o)A A} 334 m2e] Hite
HzxE 9 FzedA e Ages geldd 4= 9l
ATt T 3 B FHEAIES Tl A R
gk F7HAR1 ASAIge] argjEojoF & Zlolth

References

(1) ). H. Youk, D. W. Hong, and S. J. Lee, “Basic Design
Guidelines for LED Lamp Packages”, Korean J. Opt.
Photon. Vol. 22, No. 3, pp. 141-150, Jun. 2011.

(2] T. Mukai, M. Yamad, and S. Nakamura, “InGaN-based
uv/blue/green/amber LEDs,” Proc. SPE. Vol. 3621, pp.
2-14, Apr. 1999.

(3] ITSWHLL, Technical Datasheet, IWD-T090908-001, Sep.
2009.

(4] W. J. Jang M. K. Hwang, J. S. Lee, LED Lighting Control,
Seoulbooks, pp. 133-161, 2011.

(5) M. H. Shin and ). P. Kim, Introduction to LED Packaging
Technology, Bookshill, pp. 86-112, 2009.

(6] IES LM-79-08, Electrical and Photometric Measurements
of Solid-State Lighting Products, 2008.

(7] HA/JESD 51-1, Integrated Circuits Thermal Measurement
Method, 1995.

(8) KS 7658, LED Luminaires for Road and Street Lighting,
2011.

(9) M. K. Hwang, S. H. Ahn, K. H, Ban, S, W. Baek, Optic
Design Theory and Applications of LED Lighting, A-JIN,
pp. 16-24, 2010.

(10) Relux Professional 2007 Manual.

Zm - A7) 883 =24 A27d A9, 20134 949

CRIEIE £ 57)

2002 FLoigaw d7)EEat
20099 F2digtw HAEHSH F
(A2, 2002 ~& A sy
AT NLER SIARIY 9 2
A3 4.

E-mail : ngll9@kilt.re.kr

i
2

10—y
Jot o pQ T

OB A (k1)

2001 AFdigtw A
2001~2003  ofo]=] 7|
2008 #Hxyjol A
o= A4 FHATE

E-mail : goldlover@solleds.com

S &9,
PRl 2003~
008 ~ & A

1 of

[\)

O|B2(=/THR)

20059 =X AFH TSR E4.
2008~ A Sz ATd AT
5 ST A7 2 shs] 3|4l
E-mail @ junggeun2@XKkilt.re kr

DO (EEM)

20084 FS oSt AAEe ot 2.
2013 Feistm Axelsts Fd
(HAh). 20129~ @A FFERAT
ATAVEY FUANY AT B

3] A3,
E-mail : hlkang@kilt.re kr

LB (ZHR)

19883 AMedgrley 9. 19914
ST Z(AAL). 20049 Sl =9
(b, AA FFzyAFYd AFspe
By owncg /=] 20099 ~ & A
BALEDZMRISAHAY &4, 2008~
2010 At rlsdista HAug,
2003~20061  AlFdistn HAYmg, AL
(CIE)eH=9) 93] ¥37. 20079 2€~2007d 99 A4
7 A% THE-7 Runners Z9W&3 718994 A
getar)es] CEy #A¥Ad. 20060 1€~dAH B
33 o)A} @ LED/OLEDZ % 7|73 994
E-mail | mkhwang@XKkilt.re kr



