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Abstract

The light emitting diodes(LED) package of new structure is proposed to promote the reliability and
lifespan by maximize heat dissipation occurred on the chip. We designed and fabricated the LED
packages mixing the advantages of chip on board(COB) based on conventional metal printed circuit
board(PCB) and the merits of Si sub-mount using base as a substrate. The proposed LED package
samples were selected for the superior efficiency of the material through the sealant properties, chip
characteristics, and phosphor properties evaluations. Reliability test was conducted the thermal shock
test and flux rate according to the usage time at room temperature, high-temperature operation,
high—temperature operation, high-temperature storage, low-temperature storage, high—-temperature and
high-humidity storage. Reliability test result, the average flux rate was maintained at 97.04% for each
items. Thus, the Si sub-mount based LED package is expected to be applicable to high power

down-light type LED light sources.
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Fig. 2. The fabrication process of Si sub-mount
based LED package.
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Fig. 3. Comparison properties of the chip.
(a) Luminous flux according to the
forward current, (b) Efficacy and (c) CRI
according to the power dissipation
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Table 2. Test materials of green phosphor by
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Fig. 4. The average color rendering index and
efficacy comparison of green phosphor by
manufacturer
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Table 3. Comparison properties of phosphors

Phosphor | Material |Flux (Im)| CRI |Pd (W)|Effc. (Im/W)
(3161 Silicate 5870 | 7258 | 0533 110.07
2762 Silicate 60.08 | 7159 | 0533 112.69
3261 Silicate 6082 | 71.36 | 0530 114.69
3560 Silicate 6064 | 7103 | 0531 114.22
GAL530 | Aluminate | 59.07 | 7252 | 0.538 109.70
GAL5S35 | Aluminate | 5802 | 73.31 | 0534 108.73
GALX40 | Aluminate | 5925 | 7215| 0532 111.32
GAL545 | Aluminate | 5642 | 7433 | 0531 106.32

kA Silicate] A= FEA FH ks Ao
A Qo A7 AP SilicateZl9F LuAGH
Green @A 58S vlusiiek Algddd ARS-H

FFA = F A SilicateAl9F A1) o7] spgo] A2

zZ9 - A7)d8) 8= A #2978 A43, 20153 4Y

T2 4%2] AluminateZ] LuAGS] 542 ¥ 33} 72o]
H| L } 3T AlEE AR AlE2E FEAE Al
t As}A Hgstgom He UxPmS AHES
% A= A8EE 05~1WH9 PLCC #H7]
A-g3iiet =4 A B4 AFE 190mAS 27}
sto] 545 eIttt B4 56~6llm, E&&
106~114lm/Well 3238k, AL 71~74 52
2 ATl A T1E Al &8 SHAE AR
FEoR AT

ol

IFUHH

]

DAV 457

oAl

2) Red 3334 H7}

Red F3A= Yellow F3FA|wto 2 F& 0]
Warm White LEDel| 24402 ARG-E™ <
A7 Aotk %1‘17%423 Red &
Nitride Al ZA] A ZAPE
I AMAEE FRIEHT /\]a A 59
A 75, AEE 300K 7o 32 33| 24x24mf
< Ao, FFAE AQg AEE SUEH
A8kt FadA Wi AR Tl thdk YAG
Al Yellow &334 11%°) A8-8 Al52] 75 SA0l
EH%EE A Z=A A 64"4%113 1.5~3%% Hliglsle] Al

= At om, & 47 AP A5 AlFl| AR
Els Zﬂ»g]r FAE e E YeRALTE DAF 9%
Aol 75 FFA o] 7t S-S moko), iAo
2 ANAFTE gk o2 e

I,

ol x 9
2 ox
& to oo He

O-Yi

me

-

jin

ol

qn &
2

N

i

2,
flo
e

T 4. M2 I SR st
Table 4. Mixing ratio of phosphors and Materials

Material | Maker | Model Vi P, Wa
A LA} 8060 [3.0~3.1|110~117|447.5~450

CA R625 [ #=1.5%]

8337 A R6634 [ 5=2%]

(RED) NSA}F 6500G [3FeF=1.4%]
DA D-X[ 3 #=3%]

o 454 [35=11%)

AR DA OE-6631

#7]4] FAF 5054 1.2t PLCC




>
ACH
i
R
=
o,
Ho
e

110

77.0 4
.< L 109
B N / L 108
76.0 LY L 107
®
g

75.5 A | IR 106~

N 3
7504 cm / \ -105§
\i % Y 104

74.5

Color Rendering Index (CRI)
Aoeolyq

ey
o
@

Maker

12 5. MZAME Red 2% ZZ MM U §2 Hlw

Fig. 5. The average color rendering index and
efficacy comparison of red phosphor by
manufacturer

AEE AEe] FAHL 714 F 180mAS 4
ato] ZAslg o] =4 Ax) a7 59} o] &
CAF E3A7F 100m/ W= $-Fah) A2 o)A
ok 2 = vhA| Bxatar 9ar, DA NSALY] 4
A o} Ao R §&o] 3~5m/W w7

A o fif

3) Yellow &dA] H7}

o] AlE Al A A E o] w]#] koot
Blue 345 Z-= FHoll Yellow ¥3AE Exs)o]
Blue 3745 Yellow &3dA|ol of7]A|7 =4 White
LEDE F-&sh= Wo] B os ARRE A itk

Yellow &34A42] F7F 2% YAGA SilicateZ]7} o
Aol H =M= YAGAIS} Silicated & 54
< st AlEHH o R FPAE AQe 3,
BAA, A7NA = sLE ASE ARSste] AlE AT

HEE HasleRgirh LEDY S48 M2
SI0KE 715202 Al&ate] Zhzte] <, A,
T vtk Algell AREE F3Al= A=A
7} o2 Al TR/ YAGA B33 24 TARe] 44549}
NAFS] 432, C/\}-OJ U535 AHEaISITE 1Rl 62 7 sl
Azl B4 AF 015A~025A717) 2] 33} e
Mol ik F Z&0] WskE vehdth 353
TES AF] 4447 7P = A EEE O] 1AL NARS]
4328} CAFe] 4453E frAkgh 545 Holal )

h

1o

ofd

71k LED 714 A=g7h 5 A#H4 A9

80

(a) )
75
E 704
5
T 65 +
12
3
£ 60 + //
g 14454
— 551 —e— N432
—A— C4453
50
T T T T T T T T
0.14 015 0.16 017 0.18 019 020 021 022 0.23
Forward Current [A]
128
(b)
126
—=—14454
124 4 —e— N432
—A— C4453
5 122
=E,120—
3
@ 118 4
=
1o 116 o
114
112
110 .

T T T T
0.40 0.45 0.50 0.55 0.60 0.65 0.70
Power Dissipation [W]

38 6. Yellow ZA EM Hlw. (a) EEEFH WE
& (b) 3.*.5'."..*3—101[ e 82

Fig. 6. Comparison properties of the yellow
phosphor. (a) Luminous flux according to
the forward current. (b) Efficacy according
to the power dissipation

a9 7 A ZAPE Yellow E3A19] i A
F&S vusk Aojuf AXAgL2 Hu 28 ¥A] &+
HANAM g0 TA] 4547} 7 -5k €9l

o
T A

2.2.3 XA 54 H7}t

LED 37]#] +A3ell glo] BA A2 752 &4
S0 - SF o RE w7]#] o] 3z
g sfololE HEE = Ve FY FHolA AyE
AAE w714 R2 WEsl] 9% vz Vs
gt LED w7148 B4 A7} 2t5=0]of & 7]&2
Aol EALS B o 2= [ED 7% Al WA=

fe

¢

17

Journal of KIIEE, Vol.29, No.4, April 2015



Heoll Ar]ofof afaL €] i1 315
BE YeES BEs 5 s
wojof i}, mak G| Ao 87

Mol 1% A I 54 Asbrh

71.4 ®
. / 122
O 711 Efficacy
S 1A Efficacy L 121
3 708 L120 m
° =
£ o
L119 ©
2 705 2
0 | | F118 =
o] 3
2 702 :
5 L
8 "7 g
5 6991 L116
Q CRI
(@)
5.6 Y L115
: 3 ; ; 114
| N c
Maker
=1L =o
38 7. MIZAE Yellow 27 T CiMM U 58
=]

Fig. 7. The average color rendering index and
efficacy comparison of yellow phosphor by
manufacturer

E 5. Silicone SA[MY EAM H|w
able 5. Comparison properties of silicone
sealants

—

Silicone RI
KER-2500 | 141 90%
CS-D3437A | 141 >95%
OE-6370 141 100%
OE-7651 155 %%
OE-6631 1.54 9%
ES-D837A | 154 9%

Transmissivity Viscosity
400nm/2mm 4300
450nm/1mm 3400
450nm/1mm 3200
450nm/1mm 3500
450nm/1mm 7150

450nm/1mm 5500
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Table 6. Propertles of the sealant injection before

and after

Silicone .F.luxlof the sealant Flux 9f the sealant
injection before (Im) | injection after (Im)

KER-2500 2.824 19.761

CS-D3437A 2.875 20.004

OE-6370 2984 21491

OE-7651 2.898 21591

OE-6631 2931 21.958

ES-D8357A 2.925 21.768
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Table 7. Thermal resistance characteristics of the

Si sub-mount based LED package

LED mi7|%|2| @Xg

Conven. Ag Al
COB deposition | deposition

K-Factor (mk/W) 16.3126 14.608 14.197
Junction Temp (C) | 76.9816 58.366 63.735
Ambient Temp (C) | 41.4%1 40.994 43.115

Parameter

A8 (K/W) 1.352 0.625 0.743
Input Current (mA) 300 800 800
Vi (V) 34.5780 36.253 36.169

Pd (mW) 27766 29003 28935
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