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Organic Light Emitting Diode (OLED) devices have recently gained attention as one of the promising next-generation
display devices because of their several excellent features compared with the others. The OLED device technology, which
has arelatively short history, is still being devel oped and has many problems to be solved. Therefore, it is necessary to ana
lyze the mechanism of deterioration phenomena of OLED in order to improve its performance and durability. However, the
analysis of OLED devices has not progressed much yet because OLED has very weak and sensitive characteristics. Espe-
cialy, research and analysis of the interface phenomena have not been sufficiently conducted. In this article, deterioration
phenomena regarding interfaces of OLED devices will be introduced. Especialy, the relation of operating lifetime and in-
terfaces between organic material and anode or cathode, and the mechanism of dark spots generated and grow in OLED de-

vice are described.
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Fig. 1.

Flexible OLED display*”. This panel was demon-
strated by Pioneer R& D group. Its active areais 62.4
x 46.8 mm, thickness is 0.2 mm and weights 3 gram
with IC. Itsresolution is 160x RGBx 120 dots.
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Fig. 2. Structures of OLED device. (a) Hetero structure
(Tang et a.). (b) Double hetero structure.

2000 ELODO0OOO0O0ODOO

godddooobbuooobbuoooob ELDO
00198700 CW.TagO O OO OOOOoooO™M0OO
oo ooooobbob
dddddoooooooooooooooooboon
OOmnmO0000010VOODOOOODOO 1000 cdlm?
00000000 TangUUO OO ODOOOOOOOOO
oo ooooobbob
O00000Indium-Tin-Oxide: ITOO OO OOOOODOO
goooooobobobooboboodg Mg Ago g
O0000OFg 20000000 DCOOODODOOO
ddddoo0ooooooooooooooobob
doodomoooooooooooooooooooao
ddddoo0ooooooooooooooobob
ddddoooooooooooooooooobon
ELO0O0O0DO0O0O0O0O0O000O0DO0O0bO0O00nooo
ddddoooooooooooooooooobon
LEDO Organic Light Emitting Diode: OLEDO O O OO OO
0000000000000 0DO00000dFg. 21b0O
ddddoo0ooooooooooooooobob
aad



596 oo00 0250 090 020040

Cathode Organic Layers

Anode

Fig. 3. Cross section of passive matrix OLED display.
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Fig. 4. Lifetime characteristics. Device structure is: (open
circle) 1TOI CuPCO ar-NPDI Alql Li2O0 Al, (solid
diamond) similar structure, without Li2O. Drive con-
dition is: Constant current drive at 22 mATcm? in

room temperature. The initial luminance was about
1000 cdl m?.
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Fig. 5. Photograph of growing darkspots. OLED device was exposed to the at-
mosphere at a room temperature. (a) shows initial small cores of dark-
spotsat 0 h. The small cores grow after (b) 15 h, (c) 86 h and (d) 284 h
exposure.
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