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Abstract

We have developed the transparent passivation layer for top emission organic light emitting diodes
using CsCl thin film by the thermal evaporation method. The CsCl film was deposited on the Ca/Ag
semitransparent cathode. The optical transmittance of Ca/Ag/CsCl triple layer is higher than that of
Ca/Ag double layer in the visible range. The device with a structure of glass/Ni/2-TNATA/a
-NPD/Alg3:C545T/BCP/Alq3/Ca/Ag/CsCl results in higher efficiency than the device without CsCl
passivation layer. The device without CsCl thin film shows a current efficiency of 7 cd/A, whereas the
device passivated with CsCl layer shows an efficiency of 10 cd/A. This increase of efficiency is
resulted from the increased optical extraction by the CsCl passivation layer.

Key Words : Organic light emitting diode, Top emission, Transparent cathode, CsCl passivation layer

1. M

5% T% OLED (Active Matrix Organic Light
Emitting Diode)& Alokzte]l W1 L& He] 7Hs

=
(=

s, gk F4 2 didde giaZgo] THol
7hEst] A we A7 AYHT Ad1-3].
E£3), AALF (Top Emission) OLEDE #71&
ol X e Wo] 7w o wEgoz sy
gz MTESE =4 F I, TIAFE, A2y
AE tagEde] FHA AYPsted @) JFH
o] ri[4-7].

AWEF OLEDw o] 7|#e who) wgod
Faly] dEe "Weo] WwEHE WEd ¥ &5
2 BA Anrt FH&or gvh £y 5L AW
w3 OLEDY £¢€ ¥ #¥& ZAAsted FaF
¥ 7] &g B2 A7t I o)
1. =X

2. MAREATFH C{AZef|ofHE

a. Corresponding Author : dgmoon@sch.ac.kr
R 2007, 12. 26

1R A AL 2008, 1. 12

AlAtetE @ 2008, 1. 20

173

AANA FENA FREAET F
F9ol folsfok &y Wil
Aol wigAS, AFozA
o] Aofok B, §7]8
50 279,
Fr71E
# (vacuum thermal evaporation) W&
LiF/AVAg %53 5% B33l
Sm/Au, Yb/Au, Ca/Ag 59 W53
g 2o AT RIEADHI-13] 5
o BEAET ¥, WA
f712e £4e ARA @

A $n{13]

o
K]
N

o
2

2= o) =
=4E 4

S. Hung 52

o & o i

3],

y

debg REFozr IHIW BAFAAA A&
& e 2 &S PAEE, 23 dolA A
AE de & 5g&o] T¥H AdAEE OLED
o Zgo] FETtT BRI GTH14)

B E=EdME CsCl R3og wFE R Ca/Ag &
Tl WEFLSHE wHoR FTistod APLEF
OLEDE A 4s te @& OLEDH]



J. of KIEEME(in Korean), Vol. 21, No. 2, February 2008.

2. 4 ¥

Ca/Ag ¥t 2 Ca/Ag/CsCl 9ats A3 =3
o 93 FARsEo. Fd 7jHe /‘ﬂ@"—“y 2 olA
TLE AAE F, 1EFFFAV ¥a 15 x 10°
torr¥] base pressure®A 2~3 A/S-’] FHETZ
Ca 2 Ag 29g d&o2 ZFZ34d. Ca ¥
Ag 39 FAE 10 nm& RFAHT Ca/Ag &
F 1FE AA &2 FA 100 nm9
TS SEEAT. CsCl Yol FEz
€3 g BAEY) Y8 FFE wate 27
Tl =EANTA G AR A LEFLTH
Ca/Ag 2 Ca/Ag/CsCl ¥tate] FEI LT = JASCO
V-560 spectrophotometer® &4 3}¢t},

Ca/Ag WH5W &2 9 CsCl R3S o] &35l
a9 19 +22 OLEDE AFZsYc}. 47 7%
< AAT F F4 200 nmo] #AlY BS54 °&51L
?l Ni %S RF (radio frequency) ®IIIYE

Ha 93 F239th Photolithography —3—
| 945}1 Ni 45 H€& 3N & /718 ¢
FEHE Y8 4FF L4 AE2y

= Zg—l—xtgz:

d

(Hole Injection Layer)
o2 F4 15 nm4 4,4 4“~tris[2-naphthyl (phenyl)
aminoltriphenylamine (2-TNATA)E #3135 oH,
AE54% (Hole Transport Layer)2.2 %7 35 nm
] 4,4-bis(N-(1-naphtyl)-N-phenyl-amino]biphenyl
(a-NPD)E 53 3}9c). 233 (Emission Layer)
22= F7 35 nm9 tris-(8- hydroxyquinoline)
aluminium (Algs) TXE9 #% A2EQA 10-(2-
benzothiazolyl)-2,3,6,7-tetradydro-1,1,7,7,~tetramethyl
1-1H,5H,11H-[1] benzopyrano [6,7,8-ijlquinoline-
11-one (Co45T)E 1 % =3It AFTAx=
(Hole Blocking Layer)o & 2,9-dimethyl-4,7-
diphenyl-1,10-phen -anthroline (BCP)& 5 nm =
Fotglon, AA+4$%E  (Electron Transport
Layer)22 5 nm¢] AlgE 33819t o3 =0
=39 FAHE s Ca (10 nm)/Ag (10 nm)S
FHT F 54 100 nm9 CsCl R3S =3
At 718 2 Ca/Ag €3, CsCl REgte
& F2 W o ZRPon, =z
base pressure® 15 x 10° torr 9t} &)=
ZZ} £xE 1 AR AN, 54 A
2~3 A2 FAANZAGY Az
T =2AFA Fx, A& EY)e
°ﬂ A D88, 23 23 A F7) %«]
FHE HasH 2219 =

25

o 1o i JLJ ON

Glass

. CsCl B3uhg o] &5t Azt Augm
OLEDY &A%,
. The device structure of the top emission

OLEDs with CsCl passivation layer.
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Fig. 2. Optical transmittance as a function of
wavelength  for the Ca/Ag and
Ca/Ag/CsCl films.
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