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Abstract: In order to acquire the life information of white OLED, two constant and one step
stress accelerated life tests (ALT) were conducted with current stress increased. Weibull
Distribution function was applied to describing the life distribution, Bilinear Regression
Method (BRM) was employed to estimate the Weibull parameters, and the accelerated life
equation was determined. The Kolmogorov-Smirnov test was performed to verify whether
the White OLED life met the Weibull distribution or not, and the software developed by
authors was used to calculate the average life and median life. The numerical results indicate
that the test plans of constant-step ALT are feasible and versatile, that the OLED life

follows the Weibull distribution, and that the life-stress relationship satisfies linear
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Arrhenius equation completely. The precise accelerated parameter is shown to be particularly

useful to predict the OLED life within shorter time.
Key words: OLED; accelerated life test; Weibull; BRM

IR

HHL & 4 (Organic Light Emitting
Diode, OLED) J2& i )t ZI H3 A B4l 5 A AL & bt
R B R AR i R L SR AT
FE I 7 B PR A A EL A R R 1 35 4 ) R T
ISR T

LD TILHEM R R BE YW EL #1474
et 1 /N OLED 7= i 2 & il 17—
FERT . HE S LCD 384+, OLED W #F 5 HL A4
FIVAE 77 R 3 A 8% 7 5 T 7 i i) A gt G g
KA ARME S, OLED 9 T AF £ 2 4 Fn ] 5 v 75
AR AT 3 DG W ) B, 2007 4R 4G T &
T ANF R T B R R — &Rz R
(the ultimate black)”OLED W 75 2 45 , 28 il At
2~3 T3 /NI AR R Y T OLED Wi
R AT . 4T OLED 7= & bl % 45 4E
PRI R R KO H R B2 e A i A W
s SR AE A . OLED 7 iy %5 i {5 5 0 i 2 s
— & OLED % g i 36 75 — 4F LA I 09 B[], 78 Bf
R S S A s o A LR/ A £ I S ]
WIS R R e R R M E &R AT
RN N P 2 S Al S i O iR
Tk MEH —Fh AF & OLED & AL B2 /Y fin i 77
il g 7y ik

HL 7 il I R 2 i 0 5 AR O IR 50
AR T SR i A o i 56 R R K E R T
5 N ] PR AR A 18 77 i 7 i S S A 3 77 o TR
N1 R i A Al SR M $E R™ . Friedrich
Eisenbrand%1 2% & T OLED &7 28 {45 il 2% 1%
TErP g — A SR Ak ) A0, 2 1 DA R AR #5 4F F 3
(077 Bk IB B4 T OLED 3 4 (19 H 1, 2 I %
T — R A B ok S OLED 75 iy 1 203
Kapil %%} 53 AMOLED {75 Bt 2 2 ) 32 %2
R AT T Mo w400 JF il 7 TFT 8
B HL A 04— 7 1% A e FE R ) R
TR B BE A b A in R R R b T B
], Chang-Jung Juan % A 48 1 —Fh Ay

|

BLA G % & (OLED) 2 fir (1 I 3 3R 48 7 []
XF 256 s OLED [iAR #47  fiw

ARSCH A N K EH Y6 OLED 3K 8l v i JF J& 17
A 2L S R — 2 2B ) 3 A g, B =
ZHUBAT IR oK EOK il R H 75 4w 4 A, A BRM
SE T OLED 1y i 77 i 12 95 504 19 52 31 43 #r
SCHELT Fok OLED 73 A #iill

2 OLED o F 4R 7 %

2.1 fNER 17K FRYERE

BT OLED J& t iyt 3K 3l 19 S s &% 18, HB 3k
ZFH OLED R FEEH R, B, A S0k
4R SR =9. 64 mA, I, =12. 36 mA,
I,=17.09 mA.I,=22.58 mA, XH,FREMHH
fH 2 B R (L A L) F— 4 48 9k R 73k 56
(L —>L,—>1,—>1) . Ak LR e TAER )
HL R I, =3. 20 mA,
2.2 REAREFIRIE L I E R E

4l OLED By47 Ml 2% 80bm - GO 5 FEAIR
FHI UG 52 BE ) 50 Y00 30 A5 A~ 1 50 A b 0 2k sl
[E]10 S X B A H P I ) KPR 56 AR A R
L 2 o

3 OLED i % & i I 22 16 AL

3.1 BH8T

WA /A ) B2 5 W, Weibull 7
S8 R B E B 4% IR S 1 1 — 437 i
e LA TS FEL ) B 0 4 B B A
X OLED = i i 7 4 B R 1 T 36 0 3
T A b 0 LT BB 1Y B/
[H i 75 OLED 7% i 5B 1 51 A = 2 $UR i /R 4
1. 1 OLED £ 4 fir lR A = 2 508 A 4 40« 4
53 A RO

F() = 1——exp[—-(£:;£g>m} D

A e=e00mon=>0. m HIRARSE HAE RN
e SE 8 I W U AR 5y ROBE 280, B ko
& FQ) R BERE . p B 77 i IS (H 5 gl



42

BT % T BRM (6 OLED 8 5 15 453 B ik 5 i 30 5 189

3 T Ul WY R L BB AT % 5 00 0 S
Frde /N FF A« R W72 AR DLRTAS 23 R A R AL R34
RIE UG R AN 25 B i R Ak 2O %
JEMh & &4 P
3.2 AniEMEE

W OLED W FFE o T 5N ) T 3
JE LT A AL B

InT, " = ln(riJr ty) = a+flnl 2)

e pAMESEL
3.3 BARASHHSHEMIT

LR BLE A3 A 2 W] SR S AT TR R o A =2
BObAE 05 I J7 8 22— B — [l 5 P T A i ke
ZHRGREFR AR T Hak B AP BR B Ak I aE
I — 2% [T 208 T 125 R fife o {63 A4t 385 0y 12 T B 7
fiE 7 B LR S
3.3.1 MEM®)IHHIFRE

HR A = 2 BT 7K 43 A B R (D) L 7T LAAS 3
PLTR P A O 2 4 P R X

1
[1—F()]

Inln = mlIn(t —1t,) —mlny (3)

@%jﬁgy:%—% )
BN ERRR .
v, = Ax,+B, (r=1.2) (5
A
{%mmm_hwrﬂmum(m
A, = m, B, :—mlnr]

%)
A, =L, B, =%
7 7
3.3.2 MeHAR
X2 ml 0H 7 7
Y=A.X+B (8)
Hy fe /N 3R A AT
A=XY=XY g v oAX ()

X' -X
F (6 B (DRABIALA ), 1] LIS 2
Bom.e, UK a9k, =0 06) & (DRI AR
S8 om MRES Ry FREEE A =m 0[5

UMpﬁmﬁmmT:%Uﬂ—{mo—mﬂ[mmTj——

[In(t —1,) ]* — [In(z — 1) ]?

v—Q@mﬁ[mnﬁ7—zﬁU““1—i%w>}} -

P8 S H 1 (D RO HETT

1

- o 1
) Lt ‘][m1—FuJ
ty =t —

1

=] =]
(12)
DLE 3 43T mozy DL p bF58 28 2007 L4 5
e
m = f1(t)ste = fL(m)yy= fiGm,ty) (13)

AR m e, BEMMEAEREL. XF
m= f1(t,) 1, = f, Cm) P T LR AR AE ()15 O -

(1) P2 AR 5« 5 S vl AW 2 , 9 il 26
AARE HAE T — s s 5 AN AH 38 W) AT i B Sk 508 A ik
AT IR 43 A5 o FH 28 PG s, DA B 7R S B B S
TC i B 5

(2) PR 20 58 TR R I« DR A (B AR B 1Y

BSOS — M AE R . H A 2R 43 A 0 PR ]
AR 1o BGI I o 150800 L R ZIREK 5

P E LI X T om= 11 () B
e SIS W 6 €105t 1o X F 1=
Fo ) BWGW m>0, HLZFR B R m A5
KK — I m<7,

T BT AR Y B

(D HfE— m FIE, —H m= Gnypy +
mym)/2;

O t=L0008— 1 EH.HBH n=1f )
FF—m Al ;

A m™ =m B> s #7 m™ <m, WG K
m, AT AR 35 5

WMWK [m” —m | <<ele=
10 ) Bf s 34k .

2om ot SRIBIG B m 12, FOA 7= f3(m,ty)



190 W HH 5 iiA N $ 2T %
BIALR 1 . R, (= 1,23, -/ o 03 F 1B

3.4 EHitE
ZEEOE AT R4 F OLED 7 1IE % ¥ 3
jj I() —FB/:J‘TF‘:V;]%@# *ﬂ*{j%ﬁfo.s:

=t (14,

Lo.s :to—l—yi()(ln().%)% (14)

ST D B 1, TR E SR
I, FRITBARSE m o BIACT 20

4 4
m = E nm/g n;
i=1 i=1

(15)

¥R,
4 R¥HIE

£ %F M00071 B (4 5% OLED, fE {4 i fin
L@ | B =y NI T E I S 1 L N (R = A N s
Ji& W 20 1 G R — 20 28 N i A . fE
ERLHN J1KE R I =9. 64 mA Fil [, =17.09 mA,
1A i B9 2R 0] ] 8 46 1

X 20 3 g D3 g, EL A 26 i D g 4k 5 Y
WS (L =L =T, =IO A X an & 1 fros , &40
DR O TSN

F 1L LEE R S &R K S

Table 1 Sample failure time of constant-stress tests at I, . I
WL A/ et ie]/ b
mA 4 I3 I3 I3 2 L 4 L I Lo
I,=9.64 1691.50 2 084.67 2 092.50 2 100.32 2 374.50 2 421.50 2 586.00 2 621.50 2 868.00 2 879.50
I,=17.09 601. 50 689.67 697. 33 716. 50 785. 50 854. 50 889.50 1 115.67 1 131.33 1 251.50
25- L 5 RIBHIEW LT 5 M
i
201 L| | 5.1 ERREARBHIELLE
315 - FIALZ P 910 5 CBRMVD % 1 of 7 24 5
T o o I RO AT A TSR A AR B RO R B8
By i H i Wk 3 Fir.
K ; ﬂ i | 5.2 miEHFGARE
2354 25422589 2775.5 BFEIHFH I =9.64 mA.I,=17.09 mA P
Eliﬁfﬁ‘Trﬁmmfﬁ AR 5E Y 1R =2 600. 756 8.2, =304. 394 6
X 7 W, Sz Y W s,

x2S AR KA E

Table 2 Sample failure time of step-stress tests
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