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A Study on OLED’s lifetime
at high temperature -
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Abstract

To application Arrhenius model for OLED's lifetime, it’s needed in high
temperature test. Because OLED’s character is changed in high temperature, it's
important to find limit temperature. We found out 40C is proper temperature by
result of tests. But that is not enough acceleration to apply in practical affairs. We
find new stress to get a bigger accelerated constant.
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1) Constant Stress Accelerated Test
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2) Cycle Stress Accelerated Test
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3) Progressive Stress Accelerated Test
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4) Step Stress Accelerated Test
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2.2. Accelerated Degradation

1) Degradation Test
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2) Accelerated Degradation Test(ADT)
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(Arrhenius Model)
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eV/’K

1
11,604.83

8.617x10°

T : Absolute Temperature

Ea: Activation Energy
K : Boltzmann’s constant)
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Failure Activation Energy [eV]
Gate oxide defects 0.370.5
Inter-metallic defects 0.3
Poly to metal defects 0.3
Silicon junction defects 0.8
Corrosion defects 0.670.7
Contamination defects 1.0
Assembly defects 0.570.7
Drift of ionized sodium in SiO» “14
Short—circuit by electron immigration 0.6
Accumulation of surface charge(Si) 1.071.2

F AszA0AY £HARE B SRS AT 4 2404 4G Aol
Az BYsta F 22 Aold] st&ge]l dRATim AT F Ytk o F Fo, ool
BRI ol F A4 PYRF Mo] 22 Fe, dFATLEY F5olE= 4

2) 7} A<= (Acceleration Factor: AF)
dole] 7 2EY2 27 13 2 Abold 7ol AHettal sh(d, =1 27F 11

dop) F oA £ by L= AA5AS AF o B 425)9 AL AHw.

t, = (AF)-t, (2.5)
o BAN S T FHREel oo Bolrdw 2dstA ddstnz hos = (AF) s
g bon =(AF) Loost oz deo wAzye AeA%E 78 4 9
t10632 n,
AF = —— ==
toos:2 7. “Weibull Distribution (2.6)
en ~EYA 799 7}+741T<o}aﬂw ~ 23 7EA5E geu) o] AAe F glrh
L
AF =5 i oL
L, Pl k (T T, )] (2.7)
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3. OLED A2#}¢ €3 ~Ef X
3.1. Lifetime

OLED £#+e] 92 3
ALt F71EY E3 5

duly FAAIZ G =kl o]opr| 7t FE o] FaL
| TS F2 giEs 2gdxs 2 dr| ARt
|2k ol wiiol OLED &xb7F A5 s+ A5 H

A I e B e

Z7)5E E=go] Ho o3 9t} o= OLEDS o] &3ghA|#Fo] Y 2WA OLED 4

#pol el e AEH R EAZE AVIEAL vk shAIRE, FEEE o] Foi XAl 9)
OLED7} & Displayell ®laiA Az} wb&&H= 2njde, 57 & FF o249

A2 7 w=7] el S FEATI7] g AT ASE A 2
3.2. degradation

Anode®]surface roughness, work function, surface cleanness® ¢13}¢ degradation
o] WA¥sltt Anode-Organic layer® ITO contamination, Oxygen diffusion, interface
contact 5 °]degradation®] ¢lo] Ht}

OLED 4:7#}e] degradation®] gk 412 -2l Ay} &F-A1 ¢le] qlrhar
g g k. UF Fsbedl ok ¥l F U Fash 41 fUlERY dAr|sE A =
oFA Aloll o3k of 7] A el (hike R AE, excited state)oll A reaction ¥ degradation ©]t}.

OLED Z:#+& cathode A= Hanode A =rollA] Ao} AFo] FA§lol U g
SR, thin film)AEl o] #7142 1% 9 109 H oA S weE & dg A
AA7Ne dE R FAen 7] et B ST B 55 5545 Akl @Z}
Hol] ZEA 0w FA 7] witel 75 Ay B 257F =5 45 Al¥(nterface) ASt A
o] & M2 & ddF A4 wd 37+ E27F Yo} OLED 4AF7| degradation H T}

33. 7IS2EH: 2=

OLED Z:7te] §|m7F "ojx= adoz= o2 7kx7F itk OLED 4:#He] % &

dEFS Fv 8A4ZE LTPS 713 AlZ KF pattering process®] 2] o] 1] = (polyimide)
9} olmaH(Acryl) MEAAY FE X outgassingd] &3] F = drope] = &
o]

A, doping®d] FXZol 3] Vth, mobility, s—factor’} W3} % doping Al Qctﬂi}oﬂ
e EA HEE 35 £ Wil obr)E 4 ¢t} ITO(Indium Thin Oxide)E 7]
ELZo| AEd 5% anodeZ, ITO AZ/FA we = 54 2 3 F97} tﬂﬁ}d
th =% ITO target®] Fwol webd A= 5o Wslsto] 3=54d 2 st F97)
SRUEIR=
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(1) 3= %A

o= 71E AFe 2AStY] Y EEE Weibull 23 7FA 81 41‘41 TLEHOR
HolHE At 7hE5Ade AY oFE ddety] sl s FAART ﬂ%fa e
& o A3 AFE 394 Fhol-Ali FAFS 6.63836, p-value 0.084= 7}5;—*3 o] A
H3S gelska
White 3 =FH7FE5ASE ]T#E 150cd/m* WiH] 3= 1.58§(225cd/m’) A5 K
2.02, 2.001(300cd/m*) “&< I 37901t} W8S A& A <3E41>9 2o
<E 41> Ae(250),3 5 £ 2 pEA S
3= B A5 74
MTTF B10
(cd/m’) 2 AR A
60 6.91 66,792 62,439 48,235 0.36
150 4.73 24,614 22,526 15,288 1.00
225 15.33 11,545 11,156 9,969 2.02
300 6.73 6,128 5,721 4,387 3.79

(2) =/ 7MEA S

Aol A= 71E Algel +As ] FHEEE Weibull 232 7H838te] Hd $=H o
delBE A8 7hEAde] 49 oFE ddsr] A& vd el
Te ¥ A A= 3olA Fhol-Alw FAEFS 0.350415, p-value 0.950% 773
<= st

White 3 %=549 7FHEAFEE L3 =0150cd/m)ol A 3.06, 3% 159 (225c¢d/m’) &5
e 4.224H, 2.090(300cd/m") 7 I 7.31olvh. &S Aefs) B <3F42>¢ o
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<E 42> 12(70C), 3 =d ¢4 = JtEA

= @ e MTTF B10 e
(cd/m") g s A4
150 5.33 7,981 7,355 5,233 3.06
225 4.18 5,878 5,341 3,432 4.22
300 5.40 3,341 3,082 2,203 7.31

5. ¥ A5 R VEEEY F3
(1) 3=l we HEnygFa

AE A=z Qe AA ?45”% setting #t¥ xto] 7} wHAIstATh o] %
lumE AAIE, LS Ie5FHeR 3H L=q -« lum "2 &2 F 3
olgahe] AARNL AAE Aot HEl BE ALLIE obele] A Lk
InZ=11.5—0.00887 « lum
(%, 50 < lum < 350, R*=96.5%)

(2) | W& HERYEFA
25 mE FHEYSFAS7] A Arrhenius Modelel A &3t th EE AL
obf ¢} Ft}.
Ea
L=« -« eXD(kT)

Sro| Al A 7]1FE 3 =(150cd/m*)oll Al 25T 70T o] 7H& A+ & ol &3t E & T

f1e] Aol ozl ghat <HA2>e WAIH O 9l 150cd/m'e] AF=3.065 o sy
E,=0.227} "t}

AES AA HolHZ FARAL fud Lo wE &Ry e ofye] A )

InLZ = 1.45145+0.222623 « arrZemp

11604.83
)

o (1100488
(&, arr Temp (Temp+273.16

280



@) Aw/ewd he HERYFy

= ool A=GER) 2Ed2A 232 2ls AAE7] $18] Eyring Model
< 7450}9101/}, 1_#43 stress® 3+ Arrhenius Model& 7|Wto 2 3l &3y =&
stress® g Ao FoR AEEA| grola] F Aoz AE:d Ayt AA Sz
2 3NEN s ”/\]O}S\’i L REAA S ofgfo] A T

L=—>5747+0.453 « arrFomula
+0.520 ¢ lumFomula

, arr Fomula = exp(1.45145 +
0.222623 « arrTemp)
lumFomula = exp(11.5—0.00887 « lum)
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