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Abstract

In this study, the MgO thin—film passivation layer was adopted to protect passive matrix organic
light emitting diode(PMOLED) with the cathode separator from moisture and oxygen. Using the
substrate rotate and tilt technique during the deposition, the organic and cathode layers were perfectly
covered with MgO. And then, we analyzed the difference of the current-voltage and luminescence
characteristics between passivated OLED of the MgO and non-passivated OLED. It was found that the
number of dark spot generated from the degradated pixel was decreased owing to the MgQO thin-film
passivation layer using the tilt & rotate technique. And the half-life time passivated OLED was

improved two times more. Thus, the MgO could be vaccum-deposited under the low temperature and

had a merit that the organic layer was not much affected We can consider that MgO thin film

passivation method can be adopted to protect the OLED from moisture and oxygen and can offer the

enhancement of lifetime.
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Fig. 1. The 0.7 inch small molecular OLED.
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Fig. 2. The cathode separator of passive matrix
OLEDs.
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Fig. 3. The tilt & rotate deposition property of
the OLEDs to be deposited MgO.

22 MgOE Z%3t 771 EL &X2] 54
AelA MaEd AAFH 72 ARdE +7] EL
Aol MgOE nuuvtez Fa F HAF-HY
zA et gl Keithley 237
AR-4d 54& FHsdx,
Minolta luminance meter LS-1102 AF-&3te] 4
o] FE& =) oA AFF A Po
AAH Z37] & o 83te] MgOE 800nm= Z 3
g F4 F A7 54 2 #3 548 149
4o vepich 1 T ARl #7H

B 1 1% = 2] 0
B4 9 93 EAHE

measure unit&®=

4ol A B

814

5 348w,
B *lg_— Ho}l A3 Jehy 7|
L=,

B Fute] &
£ SM
=5 100 ed/m*E FA8H4
sk paad HEA 50
|f N7 A & bt of
g %8l dts g ARE-SE
MgO& 3 4zb= 2042 F %7 60 cd/m®
o]2lil, HEZo] gl AAE 7 cd/m” o FAHE
tehlich Aol ohe HEe] Wl Mgog
*}?L ZAbE 2047 MEZo] 9lE AAE 104
ez B o 9r3d7)7p 2u) o4 Abe]7) b=
S ¢ 4 Arh A 7ke] w}E Diode current 41
wgA w2047 F MgOs %
Aol F 7l 8uf Di e 1) = S S s

dgg FozM F¥ L Mt

y 4o

T
9 = 7|
Diode Lurrcnl’] 2wk

cd/m® ol8tE FaE

oAt

i PR

0)1.‘“0

- W] 5z gk AAME

F

+ 3t
MgO7}F H3 3
AE&HA A7) degradation®l
o] wrAg Ay WEom Ty, ¥ on
3ol gl &Akes Aol Agd wEr we
dark spote] 2o g <lgk FAHF 42 ¥y o

¢l Zog Aztgc} o] & 141?*11 g 54 2 3§

o]t dark spot

€9 Wiyl ZYAE Bl vng A, §71%
% g3 mrz}e 2 5 e S 9 gzl
e Aohgel 4ws AME Ao ARY &
ow mebd MgOE $71 W mudow g
& 5 e AoR 44Hn, o ¥7] vue
F% 2o felstn w437 #71 EL &%

of lAE gl My He S4E

Bl

[ |MgO passivation & Non-passivation
1.0x107° set luminescence - 100cd/m’ 4
< i 160cam’
= &
£ 1.0x10 E %
@ E . 60cd/m
= E
g [ 110cd/im’ 120cd/m
@ 1.0x107f y
k: E 7edim
=) i
1.0x10° | 4
b —&— MgO passivated diode
1.0x10° | —<4— Non-passivated diode
0 5 10 1 5 20
Time(hr)
a8 4. 7] EL 232 £¥4 9 3= 54
Fig. 4. Properties of the lifetime and

luminescence from the OLED.



3.3 &

18 27t e ARH FHINE o889
MgO& passive matrix¥ EL £7¢ B3Fo=
HEagn, A FH 7led o83 4o A
ARy aEx &A3 RIE F AT MO
& &% EL £x9% FF8A @2 EL &34
AF-AYG B4 2 2% BA4S A 23 MgO
g 3¢ EL 2&:= R ALE At
dark spot?] A& 2909, Jxo wzvst F
v o] FAE A& A F AJh ©E 77U
vtato)] ula] MgO9 ASole &zte] FUHA HF
EXo] $F3v, FF 2x7t vl &aAe T
glel 4A FHAE & AAh FF F BHA
pinholeoitt crack® Z& o[ #iel BAHA
Qol BEwog N ALg3y] A F7] dges
MgO7t ¢5% S5A4& Holy 2oz Agdrh

#Atel 2

L] APALR FAE AM AEY 1
g A5H F7EL 28 2 YARE &4 Ve
A g FREAN AFAEAGA Ead
%7 %A EL passivaion 71& 7% A4, %%
71&8 21471 ZEEoo ATFMEALQ] ATHet
o] 2 2 A 2 € 7) 2 A (http://www.microsystem.re.
kr)e] |7H A9g gol FPHAFUC 5 FAA
HPH3F MS-01-325-01.

g a7e

43 28

A2 gdd, A, LA, “FrlA7LR
A9 F2 9 B4 Ar1dAAREI A, 12
A, 63, p. 18, 1999.

Yasunori Kijima, Nobutoshi Asai, Noriyuki
Kishii, and Shin-ichiro Tamura, "RGB
luminescence from pssive-matrix organic
LED’s", IEEE, Transactions on Electron
Devices, Vol. 44, No. 8, p. 1222, 1997.
Kimberly Allen, "OLED encapsulation”,
Information Display, No. 7, p. 26, 2002.

Yih Chang, Mao-Kuo Wei, Chih-Ming Kuo,
Shwu-Ju Shieh, Jiun-Haw Lee, and Chi-
Chung Chen, "Manufacturing of passive
matrix OLED-organic light emitting display”,

(1]

(2]

(3]

(41

815

AN AZAY 283 w=F X, Vol. 16, No. 9, September 2003.

SID’01 Degest, p. 1040, 2001.

Masamichi Fujihira, Lee-Mi Do, Amane
Koike, and Eun-Mi Han, "Growth of dark
spot by interdiffusion across organic layers

(]

in organic electroluminescence devices”,
Appl. Phys. Lett, Vol.68, No.13, p.1787,
1996,

6] 2 ¥ #%3, AAA, o1&3, ¥4, =7,
FHq, ‘27 dny BsEg o8 nEA
F1E% doleme] BA WU, A7IAAA
5383 =%4, 164, 135, p. 60, 2003.

Aejgt, oldA, ¥ g, ¥, FHF, A3
4, B%3], °|F%, “ITO/PEDOT:PSS/TPD/
Aig3/LiAl T2 f7] &% 274 d=E o
AUE”, A7 AAARES 2002 A=) E
=&3, Vol. 3, No. 1, p. 198, 2002.

(7



