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The Life Span of LED by the Rising Glass Transitions Temperature of Epoxy
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The LED failure rate greatly depends on the physical properties of packaging materials (epoxy).
The glass transitions temperature (Tg) of the epoxy is one of the most important physical properties.
Therefore, in the present study, various epoxies with high Tg were prepared and their failure shapes
were analyzed. In addition, the failure shapes depending on the amount of epoxy and the wire
bonding structure were measured. As a consequence, the lower failure rate was obtained with the
smaller amount of epoxy. The safety of LED was improved with increasing the Tg of the epoxy.
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LED ¢ %% LED & tjdd . aEY Aol JAAM= B 7lEe-9e AdstE AlE
LED 9 &&%& F= 7hvete EHH A5 212 M Gato] Aol A AAF Tl o]3) <]
AxT, AU W(imap)s, dvt ZHF, =74, spot oLl Al AZbde] oA A FZ4HZA
lighting 822 AME% 31 glov, A4 1 F37]|F oo} oo gt °HL7} A F=e AAo|t
oF Wyl ¥ w9 Atk oo Ry °F 10cd webA] A= FAZE LED o Tl
ojuje] =3 LED ¢} SMD LED = T3 Al 5ol o] 4= LED EX]%HOJ ol FAlel givkal et
AHE A, Fas, 9 FoE, S BAS, S v a4 ARSE AL 9= LED W71
Asak AW E7A 1 FEHE vl Ho Al(Epoxy : Ep)E #A8taL o] /MAE 98 frel
Fo IAE FFoa Jde FAot A Ts o] &% (Tg : glass transitions temperature)’} -2
Aol Fo Wae F2 1ags Ho Ay o o] ZA] 2 ZHg3lo]l 7]¥€ LED(C.P : Commercial
E Aol AA ¥4I T3 HAHE $HES products)®}2] 3} (Fail) 2= 31 943985 HlaL 2
Hast A77] A SAA Ao JFE= A A&te] LED 9 AHEAL B4 AF s 540
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Table 1 Various compound condition of epoxy
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Table 2 The test results for thermal shock

Commercial products Sample | Sample 2
(0.600~1.000 cd ) {0.600 ~1.000 c¢d ) (0.600~1.000cd)
No. [@20 mA, od] [@20ma. o] (@20 mA, od
Thomnal shodk Thiokmal shock Thomd shock
Before | Afir | OF |[Before | afier | O |[ Beore | Afer | °F
o743 | 070z |wooar|| 0778 | 0703 | 005 || 0713 0692 | 0021

1
2 0.765 0735 |-0030| 0778 | 0670 [-0.108 0.726 0751 | 0025
3 0.741 0.00t |[-0740| 0635 0498 | -0.157 0.735 0.729 -0.006
4 0.772 0.782 | 0.010 0.778 0.581 | -0.187 0.744 0.753 0.009
H 0.781 0.708 -0073 0.701 0.61% | -0.082 0.665 0.645 -0.020
6 0.778 0.677 -0.101 0.720 0730 0.010 0.674 0641 -0.033
7 | 0806 0579 |-0227 | 0787 | 0785 |-0.002 0.664 0701 | 0037
8 | 0721 0798 | o077 || 0736 [ 0647 [0o0ss ]l o708 0733 | 0025
9 0.781 0679 |o10z| o760 [ 0574 [01s6]l o078 0708 | D010
10 0.699 0.802 0.103 0.654 LEat 0.025 0.727 0.693 -0.034
Min 0.699 0.001 -0.740 0.655 0498 | -0.187 0.664 0641 -0.034

C.p Sample 1 | Sample 2 | Sample 3 | Sample 4

Items
Ep. |H.D.| Ep. |H.D.| Ep. H.D.| Ep. H.D.| Ep. |H.D.

Viscosity | 2500 | 600 | 4100 | 700 | 8000 | 200 14000200 {13000/ 200

S.G 1.17 | 117 | 1.18 | 1.17 | 1.2 |1.18| 1.19 |1.18| 1.19 | 1.18

Color JD | Tr. | JD | Tr. | JD |Tr.| JD |Tr.| J.D | Tr.

Tg 125-130 127 146 150 151

MR. 50:50wt% | 50:50wt% |50:50wt% | 50:50wt% | 50:50wt%

Viscosity 1200 700 1100 1300 1300
(after mixing) (cps) (cps) (cps) (cps) (cps)
hardening|135C x4.5| 125C x | 125TC x | 125TC x | 125T x
condition Hrs 4 Hrs 4 Hrs 4 Hrs 4 Hrs

% C.P : Commercial products, H.D: Hardener, Ep.:
Epoxy, S.G: Specific gravity, M.R.: Mixing ratio, J.D:

Jade green, Tr: Transparency

gad fEe £EE 2E BAAE of

gtel LED & AZstal ol & 20mA © 453}
2 7letH A -30C~80C7HA] 100 3R wHE o]
A APEs AAEAT Alse 5 A9 =
AxA zF 10 /A st FE(ed)E 7]
Fow FFUA e wE FEHe] X7 xo
HALE PR 21S 3] S dAs 9
skolth

E Ao = Table 1 & Aol 2ol o
ZA Az theks =3t wek Ho o 151T e
frefde]l 258 45 F UL )5S EUE
AFZ AP P A Table 2 oA e} 2o

(Tg:1511C)e] B g7} 374]

Avg | 0759 0646 [-0113 0739 0654 | -0.085 0707 0.705 -0.003
Max | 0.806 0.802 0.103 0787 0785 | 0.025 074 0.733 0.037

§D 0.032 0.237 0.240 0.045 0.086 0.078 0.029 0.039 0.025

Sample 3 Sample 4
(0.600 ~1000cd) (0,600~ 1.000 cd )
No. [@20 mA, cd] [@20 mA, cd]
Thormal shock = Thormal shock &
Before After ® Before After s
1 0775 0.673 -0.102 0.722 0614 -0.108
2 0802 0.680 -0.122 0776 0636 -0.140
3 0.765 0.723 -0.042 0.744 0.628 -0.116
4 0815 0.775 -0.040 0812 0.703 -0.109
5 0794 0.762 -0032 0.799 0.688 -0.111
6 0.799 0.7%0 -0.00% 0821 0.700 -0.121
7 0785 0.749 -0.036 0.799 0.688 -0.111
8 0.723 0.721 -0.002 0816 0.740 -0.076
El 0751 0.641 -0.110 0.797 0679 -0.118
10 0825 0.65% -0.166 0862 0750 -0.112
Min | 0723 0.641 -0.166 0.722 0614 -0.140
Avg | 0.783 0.7117 -0.066 0.795 0.683 -0.112
Max | 0:825 0.790 -0.002 0.862 0750 -0.076
sD| 0031 | 0052 0.055 0.040 0.045 0.016

2.2 LED It (fail) &4
E =& A& Lamp type LED 9] 7] 13 &
2 BA5l7] 9sto], NEAFN FE AIREE
gdol 2%t 130T o ZA(Epoxy) S EA A
3l LED & A| %35t vl X319

LED ©| 3} (Fail) Jejo] BA]e thokal
RO, B =odlAe oAl EHA Y ol mE

HU=10 lﬂ

O] R we e
E%E #4399 Edx7(1bonding, 2bonding)ol]
e FES wAsTh 2Ea o5 A9
ARE 7xEst] AFEOl 2 S AT
T, frelddo] 2EE 150TE £ AFAE 48§
ate] 71& AFH 24E B7HE 38k LED
IFE AlPS 93 AP A ZFMIll-STD)
A Agsle] 1-2345(85T,85%), A5
2(-40T), 454 HAEE Fd30on, HAE
AF LED FX(ed)E ML SA4st7] 918ke] LED
=73 71(SP320, Instrument system)& AH8-3FATE HE

g b A S flske] FARAA Giwlﬁ(SEM)a
ol-g3talth AFo] ALEE ol FA =EA 54
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£ Table 3 7 2t}

Table 3 Properties of Epoxy molding compound

C.P HTg-Epo (hi-Tg)
Items
Epoxy| Hardener Epoxy Hardener
Viscosity 2,500 600 13,000 200
S.G 1.17 1.17 1.19 1.18
Color 1.D Tr 1.D Tr
Tg-temp(C) 130 151
Mixing ratio 50 : 50 wt% 50 : 50 wt%
Viscosity
. 1,200(cps) 1,300(cps)
(after mixing)
hardening 5 .
. 135C x 4.5 Hrs 125TC x 4 Hrs
condition
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Table 4 The influence of Epoxy volume
Control Mean decreased rate (cd at 20mA)
(Epo) 4® LED 50 LED
Color Red Green Red
Hi-Tem &
Hi-Humi
Hi-Tem &
Turn on

Green

16.7% 6.8% 17.6% 6.6%

5.6% 8.6% 10.6% 10.6%

Low-Tem
6.5% 8.4% 12.5% 7.5%

& Turn on

Thermol
shock
Mean 8.88%

6.7% 6.6% 4.8% 8.1%

7.60% 11.38% | 8.20%
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Fig. 1 The influence of current strength on the luminous

intensity of LED
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Fig. 2 The influence of LED reliability on the aging time
at 100mA, 85C conditions
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