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Abstract

LEDs which have many merits are widely used in the field of light devices, and have rapidly
replaced old light devices such as incandescent or fluorescent lamps. Long life, on the order of 50,000
to 100,000 hours, is one of the key features of light emitting diodes(LEDs) that has attracted the
lighting community to this technology. High Power white LEDs have yet to demonstrate this
capability. This paper planed accelerated life test that has two factor(temperature, current) and two

levels. Finally, using ALTA programs,

we estimated the common shape parameter of Weibull

distribution, life-stress relationship, Bio life and accelerating factors.

1. ME

—

LED(Lighting Emitting Diode,

NE MAE, IYE

‘%%t‘ro]gg =

&% oA 2

4.35}o] 5% _/:,H]EEJ_/] ELRCS /\g/g/\]z_]
= e g Abgets A4 W
Aol v Frpd

€ White LED7} 22} 3l

T oW &, dgdisgtu AAFAAHF
E-mail : ikaril00@hanmail.net
TEL : 019-224-2324

* A Sl TSR

S

g AAENAFE T,
<]
=

AHRE T JA eI
3% LEDS] tisEA <l A -84
% -§ White LEDE thAo
oM Yeht S wigor uFgREe}
'8}1, MEFHARS 5
)\
)

7VEAT 2 B T8

2. 1= xHE White LEDS| &4

2.1 White LEDS| Fx2f 2ratalz|

SMD type LED® F*Z Fig. 1] YehAATH
oA P-N junctionS ©]F& Wh=A]l 3FHE<l
chipe] & wire$} Conductive Silver pasteZ =&l A]
Anode, Cathode electrodeo] ZAE o] 9lon o=
T AEs Fanrol gt g N 25
o TAHSENRE HTE] 9I3te] Epoxy E=
Silicono] %A ¥ o] Ath

LED:= P&, N& wrxA7F A3dd Fefel chip
o] l=dl, P& +9 ZH3E Zt= AHFol, NF

1343



WEAel= —o HtE zhe AR Aol b
e AAskaL vk PRI NY WHEAE B
AEgol A o] =& HostA =4 Py wr
Tl ukzkel FF ), NY WA kAl
AR AR BoAGAA AAdeHA §lojA]7]
w) 5ol depletion zoneo] W™, WAL el Fig.
20 HolZol PYI NG WH=A|o] Fetel Hehs
1718k junction®] ¥ o] ofsiAl o A&t

A A7} depletion zoneo Z o]Ed 4 QA H
o] wj FFy HMAI} FEIIA HaL, o] =2 Al
ARS AAHA AJUAE 8iA =1 LEDE
m o] oA S o]gsle] Wlow W3t
LED7} 9a) W& wrgstr] 9)gh el Al
ZFA7F dth 3 HA R 9] A A2l Red-Green-
Blue 4H419] LEDHS & 71 x=3t3te] g7
TE=3 ALY, T HARZ A LEDE o7 go=
AFEEFAL, YAGY w=HA(560nm)S e FFAE
HisteE Feet 4 WAIE UV LEDO] Red-Green:
Blue @ ZA= H=AIZ dyo|t}®

£

Short, &d<] 7FA~(Light Output Reduction), gAY
©] W 3}(Light Output Color Change)] & Ej= }e}
Al # Tk

IYEE= ZF Open & Shorti= ESD, EOS #2
A7 FAY TGN dojuye= AFde=
¢lete] Au wire7} 3= oo A H, & 3} of] A
chiptiF-¢ll lon Contamination®] &A3s}o] chipl 5
oA short7} o] Fod 4= Ut}

White LEDS] 174% 3shjel whage] 7hays K
2](Corrosion)® &, ZFdF= <13 dislocationel] 7]
Q1gtth. LED= &3 Axp7t FE6te] e o
UAI7E 7pA g dow  wEE e,
dislocationS- energy bandgaps &A1 AH 7FA] A
B9 Hog WEHA Zetal dE WEH7]
w ol wago] ZAskA Frh

White LED: th2 LEDSF 2] 23ae]
of Wigtsith A& dovlE sowE o
HAFE AF o FA[e] B Junction- <
Lo w2 Spectrume] W3t 2 chipoll A WEH o]

N

Cathodeindex

Resin sealing

Bu wire LED chip
Conductive
PCE P Silver paste
Cathode ®. Anode electrode
electrode

Fig. 1 Structure of SMD type LED
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Fig. 2 Working principle of LED
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(a) Wire fracture
Fig. 3 White LED failure

(b) Color change
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(b) Matrix2 - Test Method
Fig. 5 2-Stage QFD

(@) Top view (b)
Fig. 6 Photo of test sample

Cross-section

Table 1 Electrical Specification and Failure Criteria

Characteristic Range Failure Criteria
Forward
Voltage 3.5V=Vr=3.8V

at 1.=180mA Change of
Luminous Light Output
Intensity 9.2cd

at 1;=180mA Color
Reverse (Yellow)
Current =50uA
at Ve=hVv

o] 21 AdHsslen, AAHF 180mAE 7IE

o7 125% 150% 7}&-% 225mA, 270mAS] =31

& A adEe EERAY 2L
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Table 2 Test Matrix
Factor Test Condition
. No. of
Group Current(mA) | Temp(TC) Sample
1 270 105 10
2 270 90 10
3 225 105 10
DC
Power
Supply Constant temperature Chamber
453.8Y (90 ~ 105°C)
225-270mA
Test Jig
e Resistor High Power Resistor | ‘ High Power |
White LED White LED

Fig. 7 Experimental apparatus for ALT

Table 3 Failure time Matrix [unit : hr]
270mA, 105C | 270mA, 90C | 225mA, 105T

#1 144 216 288

#2 168 216 288

#3 168 240 336

#4 240 288 384

#5 240 288 456

#6 336 312 456

#7 336 360 576

#8 336 408 576

#9 360 480 696

#10 360 480 696

(&) Normal
Fig. 8 Cross-sectional shape of LED

(b)

Failure

Table 4 Conformance result of life distribution

Distribution | Weibull | Exponential | Lognormal
Likelihood | g1 7045 | 2055315 | -181.9872
Function
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