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N & K Analyzer in OLED Failure Analysis

CHEN Liu, YU Hong-kun* , ZENG Wei, PENG Ya-fang
(Department o f Materials Science s Fudan University s Shanghai 200433, China)

Abstract: The structure of OLED was studied by N&.K analyzer and the reflectance spectrum
of samples in different time duration were compared. The layers thickness information in this
OLED, with a structure of ITO/NPB/Alq,/LiF/Al, can be obtained by calculating and da-
tum fitting. By comparing the structure of different samples, it is found that the main reason

of device failure lies in Alqg; and LiF layer. This also indicates that N& K analysis is an effec-

tive method for OLED failure research.
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Fig. 1  Schematic structure of diode and the molecular

structure of organic materials

3 HERMRE RN

N&K it 552 5645 2] (1 52 5t 256 iy £ 30 17 11 5540
4. M Forouhi-Bloomer & #J7 #2 Jhy JE il 1% $1
G, Forouhi-Bloomer J5#2 /RN

o~ BLEAC,
n(E) = n( )+;E2—B,E+(:,. (D
q o 2
P(E) = 2 AE—ED" (2)

2 BE LG
AR RN T GOF(Goodness of fit) £
BZSHFRPERRN R EH S SEPRE AT
P ZSEBUE N 0~ 1,45 Bk d%ir 1, v
45 FOBORE o B IR HLCE
3.1 FBUHEERFEEEEZLNEANETK

FIH N&K 2 Iy 5 W 543 M {0 28 5 % i %
16 7,10,40 K ARG AT IR 75 B0 AE i 00 55 2
Mgk aniEl 3 firas . iy s 18 2% &% X 4k 40

R A A P — 3 ol G R A0 R X AN 2R S R
SRR AT I, I 5 R 2R A0 A 1 0 R S R R
AT AL

ZL. TR 3 Ay R4 7.10,40
K T80 RE 5 1 BT R 2k, 3 Skt &ola A
— B0, U W 2R Ak B TA] A R R R R 1 S G
BT S TR T3 R RORE i RS R
& OR W) TE 200~400 nm £b (1 58 40 IX 38 &
H A5 AL, 3 45 4 Forouhi-Bloomer J5 #2 #E 13 b &
A ] GG, AR PR I S5 40 R AR W B AR AL

— 7 days
25 ==i() dgys

—40 days . .
B . Ml —40 days failed devige

ww\\
s g

g

i

R/%

0 [ [ [ (I [ I L | [}
200 300 400 500 600 700 800 900
A/nm
B2 AR Ak B ] A 2800 B 2 26 el %
Fig. 2 Reflectance spectra of the device with different

time duration
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Table 1  Thickness result comparison of the failed point NPB/Alg, /LiF i OLED %8 {4 5 3h #1647 T 2 %%
and good point nm P - B8P OB T Al J2 LIF J2 % 4 Mk
e o MaAverage  LiF Average BN, A B AR AL OLED i % 504 BT 8 4%
thickness thickness TR s IRl SR B T2 s R T
Failed point 12,07 11. 80 — B R P 2 B
Good point 175 5 36 AT LIRSS R 2 5 T e b o Tt etk

RS %

£ % X #:

[ 1] Hung L. S, Chen C H. Recent process of molecular organic electroluminescent materials and devices [ J]. Materials
Science and Engineering :R, 2002, 39.143-222.

C2] A0y, avth, ¥, OLED iAo [J]. L2 K F %4k, 2008, 47(6): 769-772.

[3TBRZE. “teElamdet (J]. FEER LS, 2006, 84 74-75.

P3IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

(RmEEBET)IXTIEEEZRNES

A2t B AT X L LA AR XA B RS F H R EH LG o9 oL A R A KT 4
HEHERFXFEFEZ DX EFLREA—MHT 5RO EE, AL LEZLWNMEHFR AL LR IIBEE R
xF ik SPT R B R TAER TAKAA TR B LR BT L F ARG t. A6 L3, %A% B 1T
mB R, X B HERTALFEYORE.FAINEEARAA, FLAMFERBEALERZAR
H.EHKAANGB IR ETARSEZHFREFLL (A IH., TN 5FFARELLER,

(e 55 27 ) % 438



