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Abstract: In order to obtain the reliability life information of the white Organic Light-Emit-
ting Diode (OLED) in a short time, failure data of OLED samples were collected by carrying
out three groups of constant current stress accelerated life tests, and the lognormal distribu-
tion function was applied to describing the life distribution. The evolution of OLED’s average
life and the median life were achieved by applying the lognormal distribution to describing the
life, and the self-developed life prediction software to plotting double coordinates’ paper of
lognormal probability, which based on map analysis method (MAM). Numerical results in-
dicate that white OLED’s life follows the lognormal distribution, that the acceleration model
is consistent with inverse power law, and that the acceleration parameters which are accu-
rately calculated make fast estimation of white OLED lifetime possible, which provides some
significant guideline to its manufacturers and customers.
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Fig. 1 Double coordinates paper of normplot probability




64 " B

5

pii=1,2,3) STBAREE 6,0 = 1,2,3) JHp
ERBR L B INEE 2 Pros. A K 2 4l
T3IHMAOMMAE ELK. BAN S TH It 5
O '[F(O] HARAHLR UAEBRERS.
5.3 mESFMAR

¥ 2 I BUE (nl ) G = 1.2.3) KK
FEAE InLp ARARAR b HEAT IR AU A 455 03D 15

F a=11.6321.,p=—1.708 5 , ) Jin 2 % iy 7 F-
px=11.602 1—1.708 5InI (12)
TN i i A 3 BT R L SEBR T i R AE

HUAHERMEEH KRR = 0.998 0 4%
T 1 GEB R AR G R B AR 4, IXIESE T B
OLED Fy Jil sk 55 51 5¢ 42 1F 5 390 5 1 A 09 i

8.0

fitting line

*  Digital points

7.5F
3 7.0
6.5r
*
60 L L 1 1
22 24 2.6 2.8 3.0 32
In/
[z] 3 I . I 7? CH{EE]

Fig. 3 Life-span characteristic figure of stress I, , I, I;.

5.4 FHéxfhit
e WD INCANEIY I ICON I

I
== ()
b BN I A5 i R (3) H G AL R B Sk i ek
4, mAD AR
t; = Tyt (14)
ARG 1) FIRAE L0 3 R 50 i8] 2, o 56 mT
PR HRY FAER 7 1 F iR B kel ¢, .
R R F L R (3D R4 = 0,
ALAS P S AE IR H TAE RN 3 1o R A X F i R
I,G o= 1,2.3) 75 i il R 40 2Rk

(13)

Tji

Ti — Toi — ZO/[{ == (i) (15)

L6 OLED 7 iy Ak A Xk 0 1E 25 73 A i1 Jin
ﬁ\”jj I N3 75 i e R AL i 2l o

Ef%

= E

i VN %27 %

}71 — e(#,+%”2) R [(’).5 = e (16)

454 :0A6) ER T OLED 1€ I, T i F45 %
T o M BLARAT 205 300K -

Ho =T * fis los = T * Lo (17)

¥ p=—1.708 5 FLAK (15) 73515k 13 OLED
TE3ADMIL THMERE: 71 =6.5806 , 7, =
17.503 3, ¢y = 28.172 4 , MRIB(2) 4 F2 2
0 (i = 1,2,3) WUIMAP- By a] 3K 3 X Ebr 2 0 =
0.236 1 .,2547 2 PO 0 IFARE R (16)
G I T H AR S A A BN =
2412.81 h, t; =2346.51 h, i = 907.13 h, £, =
882.2 h Ml m; = 563.59 h, ¢4 ,=548.12 h,
LA AD R S I, T OLED 3 %
N @ =mn = @, = gsrs =15 877.8 hyo >k H

[ RE 0 J5 35 AT AR B 6 Aol 1o, = 15441.5 h,
R, 8 2 7 HJ6 OLED fymE s % g =

—1.708 5 ZJ& , JF & — 4l d5 oo HL IR L 0 1 Jon e
il g TH N J) R B OLED %1y, 3¢ LA AH
IV IIEE YV ¢ S T I R L N o I (R e ]
Sus e Uiy IR R TR TR RS B
OLED %415 .

HHT. F o6 OLED 11 37k 9] H 7 1 % 4y 78
1. 6T7 /NI 2245 AN [6) (9 45 44 o B4 8 A T 20 2 3 i
7 1) A R 22 5 A U B D OLED
V-84 7w 5 RO R R R

6 %
(DOLED 44 7 B 41 1, (i=1.2,3) F 1
RAOEAE Sy — FH & XAESE T At

OLED 7= fi (1) 75 fir IR M X BOE S0 i X 3 & H
LR AT A AR T 3 AN N S KR
mh AL EE 5 15 H N KR AR R

(2)3F MATLAB Btk 5 F 14
IS SR 0 TN i 7 1= N A UK G N
TRt 0 AT o R DR A TR B L ORI MATLAB
B AT IF K 0 75 i 000 R v A Ll Y
U g B O OLED 1Y 2 i 30 58 2
A S PR A .

C3) K B b 550 3 3100 (1 0t OLED 2 iy fir H]
FI) A A S B B A DA e AR G Bk ) P feE T
A T I 0 R Y A i s w] AT A8 U B )L R
RBEAR LIS AR



%13 AT 4 BT MAM 191406 OLED 18 8 iz 3 il 7 i il e A 5% 65

Z F X #:

[ 1] Tang C W,VanSlyke S A. Organic electroluminescent diodes [J1. Appl. Phys. Lett. .1987,51(12):913-915.
L2 ] J7ips it OLED RO $OR U e KO ALIE [J]. & F /% &4 R, 2007, (7) :56-64.

(3] S, i, v, . RO IR BB 408 OLED & fF[J]. & &5 27.2011,26(1):40-43.

L4 ] 5k, o7 M, LN HAT-CN AE b2 7GR AR R A G5O AL BORE M ET]. & &5 £57,2011,26

(4) :490-495.
C5 0 WM. fir 2 b, 8 i, %6, N&K 2 2y i W B 40 #7 {2 OLED & 8o i b iy i ). & @ 5 2 7, 2010, 25 (4)
582-584.

L6 ] WA WL, T 10, 45, 23l OLED & 0 7% fir 0 Al il R G0l [ ). & db b5 27,2011, 26(4) :532-537.

L7 1% RKilg Z UK. OLED R EAR B HE LT ], 2 55 4505 . 2008, 14(2) : 115-118.

[ 87 BLapsi, AR . IMEJG. 5. AHBEBOGHRFRSMERSET] LHXFFROA XA FM]K),2004,1004):337-
340,348.

[ 9 ] Kapil Sakariya, Clement K M Ng, Peyman Servati, et al. Accelerated stress testing of a-Si: H pixel circuits for
AMOLED displays [J]. IEEE Transactions on Electron Devices +2005,52(12) ;2577-2583.

[10] Zhang Jianping, Wang Ruitao. Reliability life prediction of VFD by constant temperature stress accelerated life tests
and maximum likelihood estimation [J]. J. Testing And Evalution ,2009,37(4) :316-320.

(11 skl P AR, BT MAM i EE SO RR S A a Bl ], & &5 2 5.2008.23(6):775-770.

[12] sk R 5. B EM. %, — PR OLED RoR 59k 3% 1 gk [J ], & dh 5 27.2006,21(6) . 726-731.

[13] #BE3. GaAs g1 Arid s R r ks Wi U], &5 = & T B 5 2R3 X%, 2009, B10:80-85.

[14] XIERES A R e, 11t LED B4l i A iy 09 s SRR D7 12010, LR 55 B89, 2001, (4) :16-22.

[15] Nelson W B. Accelerated life testing step stress models and data analyses [J]. IEEE Transaction on Reliability ,
1980,29(2) :103-108.

PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIGD

48 & B 3L in 3R] Sk B AL 0

a. iiY BATAR ARG A E AL B F KA S 1AL G @, e Nesmiak k, Bh kN s,
125 Wby kB AR 2 AN RALH I, — AR R EGEL Q- m, il F 5 R kQ « m.MQ + m. {2 4 4e
BR B MEER Qe cm; 5 —ANRREFEL LN E Rt km .,

b. @i A5 TR R AB TR (B X)) MR A F 45,8k —frmEsy Fo5 1 ARALE, 54
—RE R AR 3k, Bl de B RIGEAL ]/ (mol « KD mid 3k k. & B s k ]/ (mol + K). R4 5 & ]/ (mmol « K.
& % kJ/(mol » K)= J/(mmol *« K).42 J/(mmol « K)Z RN 5,

c. — MR RAELAAL AL 5 F 5B A Amdd ok,

d. B0y AKE BRAKRELERSTH Lo, 08 T I WS F1EmELiFgk,

e. Ji®#A45 kg #9F,



