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Abstract — The relatively short lifetime is a major obstruction for the commercial applications of OLED. One of the
reason for the short lifetime is that the organic materials are interacted with water or oxygen in the atmosphere. Protec-
tion of water or oxygen from diffusing into the organic material layers are necessary to increase the lifetime of OLED.
Although encapsulation of OLED with glass or metal cans has been established, passivation methods of OLED by
organic/inorganic thin films are still being developed. In this paper we have developed in-situ passivation system and
thin film passivation method using PECVD by which deposition can be performed at room temperature. We have ana-
lyzed the characteristics of the passivated OLED device also. The WVTR (Water Vapor Transmission Rate) for the inor-
ganic thin film mono-layer can be reached down to 1x1072 g/m>-day and improved lifetime can be obtained. Thin film
passivation methods are expected to be applied to flexible display.
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Fig. 2. Schematic diagram of in-situ passivation system. The system
is composed of a LL(Load Locker), a PT(Plasma Treatment), an
OC1(Organic Chamber 1), an OC2(Organic Chamber 2), a
SP(Sputter Chamber), a MC(Metal Chamber)and a PECVD
Chamber.
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Fig. 1. Schematic diagram of an up-flow PECVD System. The PECVD system is composed of a process chamber, a substrate assembler, a gas
delivery system, a plasma source, a pumping system and a system controller.
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Fig. 3. The structure of the fabricated OLED device (ITO 150 nm/
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dF AFow AREEE T AT 1T0 FHeldEe] o A=
7P E 52 rd ARE U] S1g AAA7E 100 nm
FAR F2E 25%25 mm? 2 E 730 2 ARSI 1ToS] |
A &2 10 Q/squaree]™ 3442 Z17)7} 3x3 mm%Q) 7] S A
Boll ShA e A2S sk e AHe obdE, W
a
At

Fig. 30 Al2kel oA 452} OLED 424F 320 ot 7ghs 4l

lﬂlo

HOMO/LUMO °d#] %92 JehjQth AF =07 2
TNATA, 4 %5522 NPB, #3502 C545TS 3713t Alg3E

Agaglon A4 S50 AlGE FasgoM A 7%
S = Lige A3, tE4 Q1 host AEZE L#H R Alg3 55 2
EAE ARSIl o SAEEAREC ® YIS Wl 4= glont A W
Yy o) Tk W IS Rop) el W EE 3 A
WG $2017] S15] 5 A EAE dopany EYste] U
REILh, AR} 23] £ Aolol Elol ] oAl
= 1% (bending) T3 ol7) <) Fule] ok el
& golabll 7] 99 LigAlE AHeaioleh. 32 445 2
Hol| Fejdo| 7}t =1 94 QP 73459 ITO(Ok:L)
3} 671290 AT F5E30] A SA0] $55 2-TNATAZ A
G390} 43 FEEOR A OB e g Alst
AA8l7] 417 Wil C545TS AREaIIth 2 75
=9 52 7= 2-TNATA 60 nm, NPB 30 nm, Alg3:C545T
30 nm, Alg3 30 nm®|H, %7]%,] HZ 01F ARFERIF O Z Lig
2 nm8 FAZ 261, S AFO0 2 AlS 150 nm 77

&8t OLED &b= ﬂl"‘”}ﬁiﬂ} e Y a5 A5 =
Z Al FARE AAE ol get] S £2E 57 0}912‘31, e
29 A THAHEEE 1.5AsecE A 0T AR 5A/sec?]
Siw SEBII A2 OLED 24k gA717] 913 A
3 FX 2= Keithley 2365 AMESIICh Hew G4 & 42}
W 27)0) welst Alte] A3e 5 wgele) e
CCD ¢ w74 ol gefel Baspsiet. Al 2] rk
el & g %=+ Konica Minolta AF2] CS-1000AS A
stof S5kt

O:

ofjr
flo

Hu il

|

f

ON

4

10, of

4. A3} Y BN

OLED H2=35010] 4749) A falp] 05w} e fdsie
M Aol Beshi f71%0] i e freldo] L (Te)E
B e SR HERE Feol Btk ol A w
Q37] $J8l) Fekant 2L ol g3 BT ATE 48U 2
eslel O3k SESE WS 271 e ARl Slstel Ee
25 oUAE T AR} S7IAE Relstel whggo] e
et ol 5o A FORA e el ek 57 1t

S AZE vk A wiel] 2 Ajdel] o] =3It

4-1. SiNx 93 & 5 24

SiNx #Hhe r}ea 7+e MAEF Qlel] HeUo 7 vl sk
slth AAZ GREo|u Na'?)h 22 9] o] &50] A3} 14uks
&M Eakslr 17t o 517] whizell s Y] e B el &
Ato 2RE R5E 4= It} EA4|E PECVD WH o 2 533 SiNx
wheke. o) g e O] Z-Hof] ] FA FAAA] Gh=th AR W)
555 - FekekA dolE 4= Q1A I (pinhole)™} 22> A=
o] T3] A2 HHE T °1D} PECVD el 2J% SiNx
wha S22 S1H491' NH; 55 N, 71A7F E2tz=mte) oJs) 243t
Elo] 3 yEgo] o]Fo|A] 7]J+°ﬂ 2= A Fck

245 E—E RF 9], 7k2~9] f34], HFQ7M% 4 Foll o&st
v PECVD W o2 Z&38t SiNx ko] 74-¢- vhiof] d2]& $

(@ —=— 100W
800 e 200W
—a—300W
—v—400W
e 600
=
: v v T TV v 7
@n
D
400
g
’\H.—VW\'
200 -
0 1 L L L L 1 1 1 1
1 2 3 4 5 6 7 8 9 10 11 12 13
Points
800 T T T T 10
(b) .T
18
600} /.
H . . {6 §
g 400 / 1 g
2 I3
& 200t E
42
0 1 1 1 1 0
0 100 200 300 400 500

RF Power (W)

Fig. 4. PECVD deposited SiNx thickness with substrate position as
a function of RF power (100 W~400 W) and thickness uni-
formity. SiNx thickness distribution with RF power 100~400 W
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Fig. 10. OLED emitting area images after exposing 12 hours, 24
hours, 48 hours in an 85 °C/85% chamber. Bare OLED (a),
OLED with 100 nm silicon nitride (b), OLED with 300 nm
silicon nitride (c¢) and OLED with 500 nm silicon nitride (d).
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Fig. 11. OLED emitting area images after exposing 12 hours, 24
hours, 48 hours in an 85°C/85% chamber. OLED with 500
nm nitride (a), OLED with 500 nm oxide (b), OLED with 500
nm nitride/oxide (c) and OLED with S00 nm oxide/nitride (d).
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