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Abstract: To study encapsulation method for large-area organic light emitting diodes (OLEDs),

red

emitting OLEDs were fabricated, on which LiF and Al were deposited as inorganic protective films. And
then the OLED was attached to flat glass by printing method using epoxy. In case of direct coating of

epoxy onto OLED by printing method,

luminance and current efficiency were remarkably decreased

because of the damage to the OLED by epoxy. In case of depositing LiF and Al as inorganic protective
films and then coating of epoxy onto OLED, luminance and current efficiency were not changed. OLED
lifetime was more increased through inorganic protective films between OLED and flat glass than that

without any encapsulation (8.8 h), ie.,
(LiF/Al/Al/epoxy/glass). The characteristics of OLED encapsulated with
(attached to flat glass) showed the possibility of application of protective films.

Keywords: OLED, Encapsulation, Flat glass, Inorganic protective film

47 (LiF/Al/epoxy/glass), 62 (LiF/Al/LiF/epoxy/glass), and 84 h
inorganic protective films
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OLED 42+5 Al#tstr] flste] F7 150 nn, WA
g 12 /0, 29 HEex= 1 mY EAHE 7IR = ITO
(indium tin oxide)”} &2 F7 71#4S A&
t}. olAE (acetone), ©|AZEHAZ (isopropyl alcohol)
2 FAAAE AREste] 7)ol WA9F EeEs A7 S
i, AR A 73S Fake] 109 siels §4d38H9)a,
RF (radio frequency) ZAGAE o] &3to] 4tai2l7]ol
Al Egzvt2 3d1 AYE Sk f7] 21 4
st 2E 7] R AT =E r
ek, ITO A= Yol 15 A/se 82 HE F
AZFoz 2-TNATAE 50 m, A& a
-NPDZ 30 mn, #3%=22 AlgsRubrenes 30 nm, A
z} FEToZ AlgsE 30 m TAsIATH o] $ LiF

2 05 A/sel &€= 07 m, AlE 15 A/s9 &
Ei 100 mm FAZ F&3te] OLED &AE A s}
o
AR

A ¥ OLED &Ats JAAZ AMEE = o F Ao
o)gt &Aoo RRE RIS $8te] OLEDS Rsuf
o= 2z 9o Z+zF 150 i F719 LiFe AlS th&
TEx= 9 FFsta, Jd el FARS flste] W

Encapsulation Glass

Epoxy

AI(100 nm)

LiF(0.7 nm)
Algs(30 nm)

2-TNATA(50 nm)
[ITO(150 nm)

Substrate Glass

Fig. 1. structure of OLED with an

inorganic protective film between OLED and flat glass.

Encapsulation

ITO dA=oll (+) A&
() Ags d7tske 4J <17}
(Keithley instruments, Keithley 2400)&

gt AFE Abea, AApelA] wgE We) 3E
% BA L2 spectrascan (photo research, PR-

-1 0

Agetel Z4steth aAbel $9 e OLED % 3

4 A28 (JYS Co, Ltd)e Ab&ste] =H3g)
THS 27 IEE 1000 cd/m=z A

Te] &=9F 60%

a9 2% ITO (150 nm)/2-TNATA (50 nm)/a-NPD
(30 nm)/Algs-Rubrene (30 nm)/Algs (30 nm)/LiF (0.7 nm)/
Al (100 nim) +&=2 A|Z¥ OLED A (OLED#01)<}

OLEDH#0l 7%9] 24 9lo] 5% B¢k x19|48 A8
22 (OLED#02), OLED#01 29| 24} $lo] o A=

A Wl ofste] mEF F Ao R 5

s



A7) AAA 5388 =2 A, A248 A11E pp. 905-910, 2011 11€:

ZAbste] o ZAIE 4317 24 (OLED#03), OLED#01
T2 Azl 9l o FZAlE IR T Hd fE 5
ahal ApelM o' 58 Fot FAFEl] =g
2L (OELD#)ell sk QI7bzqte] wha whgdwel A
S vERd Aotk

a9 2@dA A7bSe wE BE3EE QI7FHSH
o] S7kgkel wel WFI s A g FEHor FEA
ol QI7FxQte] 8 Vel 79 W3] 887.8 (OLEDHOL),
934.8 (OLED#02), 19.3 (OLED#03), 315 cd/m’ (OLED#04)
2 OLED#013 OLED#02+ A4S w432 et
Ugloy, OLED#03¥ OLED#04%= 33 =7} &7
3 #Zastdd. 28 2(b)e A7FHgel wE AF
FEES YEd Aoz 933wt 1000 cd/m’Y
o] AFEFaES vus] ¥ 949 (OLED#01) 2t
999 (OLED#02), 3.01 (OLED#03), 0.3 cd/A (OLED#) =
OLED#013} OLED#02%= fAHSE AF23a&S e

O:

Wl ot OLED#033 OLED#04¢] dAFwdago &
AsH A 78kl OLED#013 OLED#029] 33
To} AFAFELES Vst B wf 2ol Al
°]gk OLED %7te] 432 fle zoz #ad +
9l3L, OLED#02¢} OLED#032 wH]isle] & uwj ofZ
NS w=xd A9 o AR Q3] OLED AAto] &4

S A A HEFeet dRdEage] dA4sH
ass & = Jduh £33 OLED#033 OLED#04Z
Hlaste] & uf J3 fElo Foz Qlste] w3
Tof dRggase] B AA FAste] OLED &
2ol &4 ATt AsHA dEideE s o 7 AN
th o] A¥p= oAl &vlj7t OLED &zl Al7bst
EdE ML, B3 fFEE FEee A9dde 4
s} Al WEHE 7t oF wWEo] ofHA Ho &

B dFgS Fu e ez dAddEg

% 32 o Z Aol 9$t OLED AR &4S WA
371 ¢18ke] OLED/LiF/Al (OLED#11), OLED/LiF/
AVLiF (OLED#12), OLED/LiF/Al/Al (OLED#13)
z9o F7] naus zb= OLED 2AE Al%she
b Skel M2 Wi =l ARUEasES
ojty. ®msutoz x&% LiFS Al 72} &
150 nm=Z A7t o ¥ FARPoR
Atk 29 3(a)9] A7HAtl B3 e
o] S7hshel wet A Ao R Frhskal

‘.

ek

7

ol
il

7}

N
N
PLoh e oW o

ro ox

A
o

REER 907
40000
& 35000 - (3)
é 30000 -| |—*—OLED201
T 5000 || FOLED=02
S N
3 OLED#03
E 20000 = OLEDE04
L] J
< 15000
£ 10000 -
=
= 5000 -
u :!:!IIIJI!:!:!IJI] :I:In —

012345678 910112131415
Applied Voltage(V)

14
g (b) ——0LED#01
< 12 1 ()L ED#02
< 1 OLED#03
> ——0LED#04
c 5
g 8
£ 6
Ll
w4
c
v 2
5
g 0

3 4 5 6 7 8 9 1011 12 13 14 15
Applied Voltage(V)

Fig. 2. Emission characteristics of OLEDs with or
without epoxy (a) luminance-applied voltage, (b) current

efficiency—applied voltage.
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Fig. 3. Emission characteristics of OLEDs with an inorganic
protective film without epoxy. (a) luminance-applied voltage,
(b) current efficiency-applied voltage.
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Fig. 4. Emission characteristics of OLEDs with inorganic
protective film and epoxy (a) luminance-applied voltage,
(b) current efficiency-applied voltage.
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Fig. 5. Emission characteristics of OLEDs with an inorganic
protective film between OLED and flat glass cover. (a)
luminance-applied voltage, (b) current efficiency—applied voltage.
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Fig. 7. Picture of OLED with (a) epoxy and (b)

LiF/Al/Al/epoxy.
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